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NORINYL 1:50 


tablets (norethindrone 1 mg with mestranol 0.05 mg) 


Special Note 

Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effec- 
tiveness of the sequential products appears to be 
somewhat lower than that of the combination 
products. Both types provide almost completely 
effective contraception. 


An increased risk of thromboembolic disease 
associated with the use of hormonal contracep- 
tives has now been shown in studies conducted 
in both Great Britain and the United States. 
Other risks, such as those of elevated blood 
pressure, liver disease and reduced tolerance to 
carbohydrates, have not been quantitated with 
precision. 


Long term administration of both natural and 
synthetic estrogens in subprimate animal species 
in multiples of the human dose increases the 
frequency for some animal carcinomas. These 
data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens 
can neither be affirmed nor refuted at this time. 
Close clinical surveillance of all women taking 
oral contraceptives must be continued. 


Indications 


NORINYL 1+50 21-DAY is indicated for oral 
contrageption. 


Contraindications 


L Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, or a past history of these 
conditions. 

2. Markedly impaired liver function. 

3. Known or suspected carcinoma of the breast. 
4. Known or suspected estrogen dependent neo- 
plasia. ` 

5. Undiagnosed abnormal genital błeeding. 

6. Known or suspected pregnancy. 

Warnings 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (throm- 
bophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, and retinal thrombosis). Should 
any of these occur or be suspected, the drug 
should be discontinued immediately. Retrospec- 
tive studies of morbidity and mortality in Great 
Britain and studies of morbidity in the United 
States have shown a statistically significant asso- 
ciation between thrombophlebitis, pulmonary 
embolism, and cerebral thrombosis and embo- 
lism and use of oral contraceptives. There have 
been three principal studies in Britain'** lead- 
ing to this conclusion, and one‘ in this country. 
The estimate of the relative risk of thromboem- 
bolism in the study by Vessey and Doll? was 
about sevenfold, while Sartwell and associates 
in the United States found a relative risk of 
4.4, meaning that the users are several times as 
likely to undergo thromboembolic disease with- 
out evident cause as non-users. The American 
study also indicated that the risk did not per- 
sist after discontinuation of administration, and 
that it was not enhanced, by long continued 
administration. The Amerftan study was not 
designed to evaluate a difference bewween prod- 
ucts. However, the study suggested that there 
might be an increased risk of thromboembolic 
disease in users of sequential products. This risk 
cannot be quantitated, and further studies to 
confirm this finding are desirable. 

2. Discontinue medication pending examina- 
tion if there is sudden partial or complete loss 
of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination re- 
veals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

3. Since the safety of NORINYL 1+50 21-DAY 
in pregnancy has not been demonstrated, it is 
recommended that for any patient who has 
missed two consecutive periods, pregnancy 





The norethindrone/mestranol 


should be ruled out before continuing the con- 
traceptive regimen. If the patient has not ad- 
hered to the prescribed schedule the possibility 
of pregnancy should be considered at the time 
of the first missed period. 

4. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long 
range effect to the nursing infant cannot be 
determined at this time. 

5. Hepatic cell adenomas have been reported 
in women on oral contraceptives. The adenoma 
may present as an abdominal! mass or with the 
signs and symptoms of an acute abdomen. A 
bleeding hepatic cell adenoma should be con- 
sidered if the patient has abdominal pain or 
evidence of intra-abdominal bleeding. 


Precautions 


1. The pretreatment and periodic physical ex- 
aminations should include special reference to 
liver, breasts and pelvic organs, including Papa- 
nicolaou smear since estrogens have been known 
to produce tumors, some of them malignant, 
in five species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with NORINYL 
1+50 21-DAY. Therefore, if such tests are ab- 
normal in a patient taking NORINYL 1+50 21- 
DAY, it is recommended that they be repeated 
after the drug has been withdrawn for 2 months. 
3. Under the influence of estrogen-progestogen 
preparations, pre-existing uterine fibromyomata 
may increase in size. 

4. Because these agents may cause some degree 
of fluid retention, conditions which might be 
influenced by this factor, such as epilepsy, mi- 
graine, asthma, cardiac or renal dysfunction, 
require careful observation. 

5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional 
causes should be borne in mind. In undiagnosed 
bleeding per vaginam, adequate diagnostic 
measures are indicated. 

6. Patients with a history of psychic depression 
should be carefully observed and the drug dis- 
continued if the depression recurs to a serious 
degree. 

7. Any possible influence of prolonged 
NORINYL 1+50 21-DAY therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function 
awaits further study. 

8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients 
on oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic 
patients should be carefully observed while re- 
ceiving NORINYL 1+50 21-DAY therapy. 


ceiving NORINYL 1+50 21-DAY therapy. 
9. The age of the patient constitutes no abso- 
lute limiting factor, although treatment with 


"NORINYL 1+50 21-DAY may mask the onset 


of the climacteric. 

10. The pathologist should be advised of 
NORINYL 1+50 21-DAY therapy when rele- 
vant specimens are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following administra- 
tion of contraceptive steroids. 


Adverse Reactions Observed in Patients 
Receiving Oral Contraceptives 


A statistically significant association has been 
demonstrated between use of oral contracep- 
tives and the following serious adverse reac- 
tions: thrombophlebitis, pulmonary embolism, 
cerebral thrombosis. 


Although available evidence is suggestive of an 
association, such a relationship has been neither 
confirmed nor refuted for the following serious 
adverse reactions: neuro-ocular lesions, e.g., 
retinal thrombosis and optic neuritis. 


The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms 
(such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual 
flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, breast changes: 
tenderness, enlargement and secretion, change 
in weight (increase or decrease), changes in 
cervical erosion and cervical secretions, sup- 
pression of lactation when given immediately 
post-partum, cholestatic jaundice, migraine, 
rash (allergic), rise in blood pressure in sus- 
ceptible individuals, mental depression. 


Although the following adverse reactions have 
been reported in users of oral contraceptives, 
an association has been neither confirmed nor 
refuted: anovulation post treatment, premen- 
strual-like syndrome, changes in libido, changes 
in appetite, cystitis-like syndrome, hirsutism, 
loss of scalp hair, erythema multiforme, head- 
ache, nervousness, dizziness, fatigue, backache, 
erythema nodosum, hemorrhagic eruption, 
itching. 

The following laboratory results may be altered 
by the use of oral contraceptives: hepatic func- 
tion: increased sulfobromophthalein retention 
and other tests, coagulation tests: increase in 
prothrombin factors VII, VIII, IX, and X, thyroid 
function: increase in PBI, and butanol extract- 
able protein bound iodine and decrease in T? 
uptake values, metyrapone test, pregnanediol 
determination. 
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can be sure she gets 

the norethindrone/mestranol 
1150 combination. 
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tab lets (norethindrone 1 mg with mestranol 0.05 mg) 
Available in 21 and 28 day regimens. 
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relief of symptoms 
of postmenopausal 
estrogen deficiency 


PREMARINwith Methyltestosterone may 
often help older estrogen-deficient women to 
be more comfortable in their daily activities. 

The effect of combined estrogen/andro- 
gen in PREMARIN with Methyltestosterone 
often improves tone of aging muscles, helps 
arrest osteoporotic changes, and relieves asso- 
ciated bone pain. 

PREMARIN with Methyltestosterone 
helps impart a sense of well-being. Patients 
often feel better, enjoy better appetite and 
sleep patterns. Unwanted side effects are 
minimized because of the opposing action of 
the two hormones on sex-linked tissues. 


Tohelp keep activity in their lives 


BRIEF SUMMARY (For full prescribing information, see package circular.) 
PREMARIN * (Conjugated Estrogens, U.S.P.) ` 

with Methyltestosterone ` 

Each red tablet contains: 

Premarin® (Conjugated Estrogens, U.S.P.) 0.625 mg 
Methyltestosterone 5.0 mg 
Each yellow tablet contains 

Premarin” (Conjugated Estrogens, U.S.P.) 1.25 mg 
Methyltestosterone 10.0 mg 
Preparation of Conjugated Estrogens, U.S.P. combined with methyltestosterone 
The opposing action of the two hormones helps keep side effects to a minimum 
Indications: Menopause (Female): Bone Disorders (Osteoporosis, Paget's Disease, 
Nonunion and Delayed Union of Fractures in the Elderly, and as an Adjunct to Pro- 
longed Corticosteroid Therapy) —(Male or Female) 

Contraindication: /n the male, carcinoma of the prostate, because of the methyl- 
testosterone component. 

Precautions: /n the female, to avoid continuous stimulation of breast and uterus, 
cyclic therapy is recommended (3 week regimen with 1 week re&t period — With- 
drawal bleeding may occur during this 1 week rest period). In the male: A careful 
checkshould be made on the status of the prostate gland when therapy is given for 
protracted intervals. 

Adverse Reactions: In addition to withdrawal bleeding, breast tenderness or 
hirsutism may occur. : 

Dosage and Administration: Menopause (Female): 1 or 2 yellow tablets daily. 
(See Precautions.) Bone Disorders (Osteoporosis, Paget’s Disease, Nonunion and 
Delayed Union of Fractures in the Elderly, and as an Adjunct to Prolonged Cortico- 
steroid Therapy) —(Male or Female): 1 yellow tablet daily. (See Precautions.) 
How Supplied: No. 878 (red tablet) and No. 879 (yellow tablet) — In bottles of 100 
and 1,000 tablets 


‘CONTAINS 
PRE MARI N NATURAL ESTROGENS 
EXCLUSIVELY 


(CONJUGATED ESTROGENS. USP) 


with Methyltestosterone 


AYERST LABORATORIES 


NewYork, N.Y. 10017 


7437 


No.3 =i 
As potent as the pain it relieves. 


e.g. postpartum pain 





NOT TOO LITTLE 


a as potent as the pain you need to relieve in patients 
with fractures, sprains, strains, wounds, contusions, NOT TOO EXPENSIVE 


and the pain of surgical convalescence = brand-name quality, yet reasonable in cost 

s unlike acetaminophen/codeirfe combinations, it s readily available in both hospital and local pharmacies 
does not sacrifice anti-inflammatory action G CONVENIENCE 

NOT TOO MUCH a telephone Rx in most states, up to 5 refills in 

= potent—yet not excessive = addiction liability low 6 months at your discretion (where state law permits) 


E. .PIRIN COMPOUND 
n Tas “ODEINE NO, 2 








dr Burroughs Wellcome Co. 
codeine aie = 4mg) gr % Research Triangle Park 
Each tablet also contains: aspirin ar3% „phenacetin gr 2%, caffeine gr 1⁄2. *Warning—may be habit-forming. Welicome | North Carolina 27709 | 
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If you demand Zeiss quality in the hospital, 
don’t settle for less in your office. 


The Zeiss Wall Mount 
1. has a unique balancing system for unprecedented 
stability at any point within its range, 


2. extends as far as 4% feet, 
3. folds back against the wall, 
4. has a built-in two-intensity transformer, 
'5, accepts both the Zeiss Colposcope 1 and Colpo- 
scope 9. 
It puts Zeiss optics and mechanical excellence always 
within your reach, but never in your way. 


The Zeiss Colposcope 9 with 
1. a wide choice of working distances and 
magnifications, 


2. a3-step magnification changer, 2-lens objective | 
changer, and other great optional Zeiss accessories, 


3. through-the-lens illumination 
4. straight binocular tubes, 


5. combines with the Wall Mount to make the ideal 
office colposcope system. 


Nationwide Service 


Ask for more information or a demonstration. Write: Carl Zeiss, Inc., 444 Fifth Avenue, New York, N.Y. 10018. Or phone (212) 730-4400. 
In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or phone (416) 449-4660. 





BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C. 


THE GREAT NAME IN OPTICS 


CTAR 
L ZEISS | 


WEST GERMANY 


Contents continued from page 5 





Amount and distribution pattern of soluble fibrin monomer complexes 21 
during the early puerperium 


H. Graeff, M.D., A. Wiedemann, M.D., R. von Hugo, M.D., and R. Hafter, Ph.D. 


Munich, Germany 


Indomethacin induces rat uterine contractions in vitro and alters 25 
reactivity to calcium and acetylcholine 


J. L. Hargrove, D. Nesbitt, M. J. Gaspar, and L. C. Ellis 
Logan, Utah 


Prognostic value of antenatal screening 30 


James Walker, M.D. 
Dundee, Scotland 


Fetus, placenta, and newborn 





Management of isoimmune neonatal thrombocytopenia 39 


Anneliese L. Sitarz, M.D., John M. Driscoll, Jr., M.D., and James A. Wolff, M.D. 
New York, New York 


Cortisol in amniotic fluid and cord blood in relation to prenatal 43 
betamethasone load and delivery 


Gerhard Gennser, Sten Ohrlander, and Peter Eneroth 
Malmo and Stockholm, Sweden 


Serum levels of a placental protein during gestation in the baboon 51 


Vernon C. Stevens, Hans Bohn, and John E. Powell 
Columbus, Ohio, and Marburg, West Germany 


Gynecology 
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You can dependon AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 





*Indications: Based on a review of AVC by the Notional Academy 
of Sciences—National Research Council and/or other information, 
FDA has classified the indications as follows: 
Probably’ '*effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 
NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 
“Possibly” effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginétis due to Hemophilus 
|, vaginalis or other susceptible bacteria. 





Final classification of the less-than-effective indications requires 
further investigation. 

















Contraindications: Known sensitivity to sulfonamides. 
Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or | suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 


Cincinnati, Ohio 45215 4.6744 (6049) 


` The treatment is singular 


Cream (aminacrine hydrochloride 0.2%, 


sulfanilamide 15.0%, allantoin 2.0%) 





‘ Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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The need 
to know... 


Many other clinical questions ing instant print photography to 
may be resolved by time, but the provide a diagnostic image for The Way to know. 
question of preinvasive CA will record, referral or legal reference. > à i - 
not wait... The diagnostic ques- Our Colposcope has, and is, haa Uus > Ore 
tion is-readily resolved by the now the brightest light in its field, with d 
simple expedient of colposcopy, no equal for price and quality. 
plus a Pap. _ It mounts anywhere. 

The Frigiscapes’ Colposcope Send for the brochure, clinical ~ A i 
has a wide range of options and reprints and an actual instant color frigi-scopes inc 


- many camera alternatives, inctud- print. a frigitronics company 





Contents continued from page 9 


Roster 
Roster of American obstetrical and gynecological societies 


Items 


Items 


11 





108 


112 





NTISEPTIC 
SECURITY. 


in Ob/Gyn practice 


>rompt, broad-spectrum action of 
3ETADINE Microbicides provides topical 
antiseptic security for patients, physi- 
zians and nurses 


BETADINE Solution Microbicidal 
Applicator, the only 8/2” long, dispos- 
able antiseptic-impregnated swabstick, is 
indicated for degerming hard-to-reach 
sites, such as the cervix, vulvovaginal, 
perineal and anorectal areas 


BETADINE Solution, for prepping skin, 
vagina and perineum, and for general anti- 
septic use on skin, mucosa and wounds 


BETADINE Surgical Scrub, for preoperative 
scrubbing and for hand and skin degerming 
(In the rare instance of local irritation or sen- 
sitivity, discontinue use in the individual) 


BETADINE Douche, for treating vaginal monili- 
asis, T. vaginalis vaginitis and nonspecific in- 
fectious vaginitis (H. vaginalis vaginitis) ...also 
ideal for routine cleansing, due to its degerming 
and deodorizing properties 


Purdue Frederick 
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NORWALK, CONN. 06656 A8076 168875 










ETADINE 


icrobicides 


oremost documented gay 
Chosen 


Microbicides 


ke 


American Journal of Obstetrics and Gynecology Editors 





Editors 

JOHN I. BREWER, Editor in Chief 

FREDERICK P. ZUSPAN, E. J. QUILLIGAN, Editors 
ALBERT B. GERBIE, Associate Editor 


HOWARD C. TAYLOR, JR., ALLAN C. BARNES, Editors Emeritus 


Advisory committee on policy 


John L. M. Bean Robert B. Jaffe 
Melvin W. Breese John Van S. Maeck 
Tommy N. Evans A. Cullen Richardson 
Clifford P. Goplerud J. Donald Woodruff 
T. Terry Hayashi Samuel S. C. Yen 


Board of corresponding editors 


Oscar Aguero, Caracas 

Fritz Beller, Muenster/Westf. 

Sir Norman Jeffcoate, Liverpool 
Takashi Kobayashi, Tokyo 


Parvati K. Malkani, New Delhi 


13 





natal supplements...leaders for over 20 years. 


STUARTNATAL I+ 
STUART PRENATAL: 


STUART PHARMACEUTICALS 


Division of ICI United States Inc. 
Wilmington, DE 19897 





American Journal of Obstetrics and Gynecology 





in addition to those listed on the front cover 
the Journal is the official publication 
of the following societies 


NEW YORK OBSTETRICAL SOCIETY 
OBSTETRICAL SOCIETY OF PHILADELPHIA 
BROOKLYN GYNECOLOGICAL SOCIETY 
ST. LOUIS GYNECOLOGICAL SOCIETY 
NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY 
THE OBSTETRICAL AND GYNECOLOGICAL SOCIETY OF MARYLAND 
CHICAGO GYNECOLOGICAL SOCIETY 
CINCINNATI OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
WASHINGTON GYNECOLOGICAL SOCIETY 
PITTSBURGH OBSTETRICAL AND GYNECOLOGICAL SOCIETY ° 
BOSTON OBSTETRICAL SOCIETY 
LOUISVILLE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SEATTLE GYNECOLOGICAL SOCIETY 
ALABAMA ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
AKRON OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
KANSAS CITY GYNECOLOGICAL SOCIETY 
CENTRAL NEW YORK ASSOCIATION OF GYNECOLOGISTS 

AND OBSTETRICIANS 
NEW JERSEY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
IOWA OBSTETRIC AND GYNECOLOGIC SOCIETY 
THE TEXAS ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
OKLAHOMA CITY OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
MEMPHIS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
UTAH OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY . 
NEW YORK GYNECOLOGICAL SOCIETY e 
PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 


15 


the economii al name-brand iron 
recommended by physicians 
for over 30 years — 


- brand of ferrous gluconate 
ise ae See mg Pant ferrous 





ae Adults, one are or 
ed. 


Supplied: Bottles = 30. 


LBREON | BREON LABORATORIES INC., Subsidiary of Sterling Drug Inc., 90 Park Avenue, New York, N.Y. 10016 


American Journal of Obstetrics and Gynecology 


Copyright © 1976 by The C. V. Mosby Company 





- Editors 


John I. Brewer, Editor in Chief 
303 East Superior St., Room # 222, Chicago, Illinois 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, 410 W. 10th Ave., 
Columbus, Ohio 43210 


Editors Emeritus 


Howard C. Taylor, Jr. 
200 E. 66th St., New York, New York 10021 


Editorial communications 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer; 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 

All articles published in this Journal must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

It is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article 
and should conform to the style of the Cumulated Index 
Medicus, viz., name of author, article title, name of periodical, 
volume, page, and year. Authors are encouraged to limit 
references to 16, except for Communications in Brief, limited 
to 2, Current Investigation and Clinical Opinion, limited to 
6, and Current Developments for which there is no limit. 
Illustrations accompanying manuscripts should be num- 
bered, provided with suitable legends, and marked lightly 
on the back with the author’s name. Authors should indicate 
on the manuscript the approximate position of tables and 
text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 


17 


E. J. Quilligan, Editor 
Los Angeles County—USC Medical Center, 1240 North 
Mission Rd., Los Angeles, California 90033 


Albert B. Gerbie, Associate Editor 
303 East Chicago Ave., Chicago, Illinois 60611 


Allan C. Barnes 
111 W. 50th St., New York, New York 10020 


table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology, giving further details of how a manuscript 
should be prepared, may be obtained from the Publisher on 
request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the Editors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 2’ months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the Journal but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the Journal 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. 

A brief case presentation of special interest in the form 
of a Letter to the Editors wal be considered for publication. 
All such letters should be sent to Dr. Frederick P. Zuspan. 

Books. Books received will be listed in the Journal. They 
should be sent to Dr. Albert B. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 


Nearly everybody 
believed that a 
very low dose 
oral contraceptive 

. automatically meant 
a high incidence of 
breakthrough bleeding. 












11,085 cycles later... 





“LO/OVRAI 


_averaged only 3.9% breakthrough 
“bleeding in total cycles. 


Combination oral 
, contraceptive —low estrogen 
and low progestogen. 


Unsurpassed 
contraceptive effectiveness. 


Extremely low incidence 
of minor side effects: 


Ready acceptance. 


Convenient dosage in 
easy-to-use Pilpak® dispenser. 


Low dose oral contraceptive — 
_ no other combination is more effective 

Despite the fact that LO/OVRAL contains only 
0.3 mg. norgestrel and 0.03 mg. ethinyl estradiol, 
contraceptive effectiveness is comparable to that 
of higher-dosage combinations. In clinical trials 
with LO/OVRAL encompassing 1,287 patients 
for a total of 11,085 cycles, only one pregnancy 
was reported. By Pearl's formula, this is a preg- 
nancy rate of 0.12 per 100 woman-years’ usage. 


Minor side effects — even breakthrough bleeding 
— have been remarkably infrequent 

In clinical trials the incidence of breakthrough 
bleeding in the initial cycle was only nine percent. 
And even that low incidence decreased to an 
average of only 3.9 percent as cycles progressed. 


Incidence of Breakthrough Bleeding 
in Premarketing Clinical Trials 


Total 
Cycle 1 3 6 12 Cycles 
11,085 
Breakthrough 
Bleeding 9.0% 3.5% 2.7% 2.6% 3.9% 


Acceptance has been excellent 

The low incidence of minor side effects has 
resulted in ready acceptance of LO/OVRAL by 
the great majority of patients. Patient complaints 
have been infrequent. Only eight percent of 
women participating in clinical trials discontinued 
LO/OVRAL because of common side effects. 


Steroidal balance and norgestrel 
make the difference 

Although total steroids in LO/OVRAL are re- 
duced by 40 percent, the time-proved progésto- 
gen-estrogen ratio of OVRAL * is retained. This, 
together with norgestrel’s distinctive qualities, is 
largely responsible for the patient comfort and 
acceptance experienced to date. Unlike other 
progestogens in current use, norgestrel is non- 
estrogenic, is apparently not converted to estrogen 
in vivo and closely resembles natural progesterone 
in its progestogenic activity. 
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The dosage regimen with LO/OVRAL is con- 
venient and easy to follow: 3 weeks on, 1 week off. 
The attractive, uncomplicated Pilpak® dispenser 
helps patients follow the right dosage schedule. 
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IN BRIEF: 

SPECIAL NOTE: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
proviele almost completely effective contraception 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 
with the use of hormonal contraceptives has been shown in studies conducted in both Great 
Britain and the United States. Other risks, such as those of elevated blood pressure and reduced 
tolerance to carbohydrates, have been reported, and appropriate tests should be conducted 
to monitor these during oral-contraceptive therapy. Liver disease has also been reported, 
and the physician should be alert to its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued 


INDICATIONS: For oral contraception 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders. cerebral-vascular 
disease, or a past history of these conditions; 2. Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known or suspected estrogen-dependent neoplasia; 
5. Undiagnosed abnormal genital bleeding; 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorrhagic, and the use 
of oral contraceptives. There have been three principal studies in Great Britain'* leading to 
these conclusions and three4? in this country. The estimate of the relative risk of thrombo: 
embolism in the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks af 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England* issued an interim report 
of its continuing large-scale prospective study comparing a user group to a non-user group 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users. 

The Sartwell study indicated that the risk did not persist after discontinuation of administra 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment. 

In a collaborative American study®* of cerebrovascular disorders in women with and with 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products 
However, the Sartwell study‘ suggested that there might be an increased risk of thromboembolic 
disease in users of sequential products. 

Other retrospective studies?*° have reported an increased risk of post-surgery thrombo 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is: gradual or sudden, 
partial or complete loss of vision; proptosis or diplopia; onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent, persistent or severe: papilledema; or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
progestogens and/or estrogens during pregnancy!!? The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, * 
regenerating nodules, etc.), occasionally fatal. 
have been reported in women on oral contra- 
ceptives Such lesions may present as an ab- 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
pain or evidence of intra-abdominal bleeding. 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and 
physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore, 
if such tests are abnormal in a patient taking TH 
. 
























LO/OVRAI® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might tz influenced by this factor, such as epilepsy, migraine, asthma. 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be bome in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. Ade- 
crease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset @ 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAI® should be discontinued. This con- 

dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a history of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis, optic neuritis and hepatic lesions with or without intra-abdominal! 
bleeding. 

The following adverse reactions are known to occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, which may persist, breast changes: tenderness, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance . 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, ery: 
thema multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests; coagulation tests: increase 
in prothrombin, Factors VII, VIII, IX and X; decrease in antithrombin III; increase in platelet 
aggregability: thyroid function: increase in PBI. and butanol extractable protein-bound iodine 
and decrease in T* uptake values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL., refer to package insert 
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With the “double PG impact” (DPGI) technique in 100 sedated first- and 
second-trimester volunteers, pregnancy was terminated successfully in 99 with a total 
extraovular PGF 2a dose of 19.0 + 1.5 mg. in 16.9 + 0.9 hours. Two thirds of the 
patients received only the initial dose of 11.6 + 0.5 mg. of PG and aborted in 

12.9 + 0.7 hours without requiring supplemental treatment. Only mild and transient 
side effects and 14 indicated curettages were recorded. Excepting one gravida (who failed 
to abort), plasma progesterone in 99 patients decreased ct 3 hours after DPGI from 

32.5 + 1.7 to 22.7 + 1.2 ng. per milliliter (P < 0.001). The rate of progesterone 
withdrawal and LAT showed a close relationship and the first-trimester patients aborted at 
a lower progesterone level than the second-trimester patients (P < 0.001). 
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AS LONG AS pregnancy termination is a legal proce- 
dure, leading medical cegters are medically obliged to 
develop advanced methods of management in the best 
interest of the patients. During several decades the 
accepted procedures were (1) dilatation and sharp 
curettage (D & C) for interrupting first-trimester and 
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Obstetrics and Gynecology, Washington University School 
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Fig. 1. A summary of the effect of PGI on plasma P levels. For 
description of this and subsequent figures, see Text. 


(2) hysterotomy for terminating second-trimester preg- 
nancies. In most institutions sharp curettage _has 
currently been replaced by suction and hysterotomy by 
the hypertonic saline method. In the hands of trained 
specialists, these procedures improved postconcep- 
tional therapy. 

Statistical evidence showed, however, that in contrast 
to spontaneous abortions, rapid surgical dilatation 
affects the structural integrity of the cervix and that 
“incompetent os” predisposes to premature labor.' It 
also revealed that occasional technical failures in the 
intra-amniotic administration of hypertonic saline 
increase the risks of the “salting-out” technique.? 
Therefore, the early reports that prostaglandins (PGs) 
terminate pregnancy, without harmful consequences, 
generated considerable interest. 

Subsequent trials, however, in which PGs were 
administered by intravenous or extraovular infusions 
or by repeated injections, with the intent of stimulating 
the normal pregnant uterus, have failed to yield 
clinically acceptable results. The refractory uterus did 
not promptly respond to PGs with cyclic intrauterine 
pressure (IUP) of that magnitude which was measured 
several hours after effective PG treatment. The initial 
response was an unphysiologic and sustained contrac- 
ture, which changed to cyclic IUP only gradually with 
e the progress of time. To increase efficacy of prolonged 
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administration the dose of PGs had to be increased, 
which resulted in unacceptable side effects. Thus the 
therapeutic principle “PG-impact” (PGI) had been 
considered as an alternative approach,’ with the intent 
of provoking a regulatory imbalance, before attempting 
myometrial stimulation for the promotion of clinical 
progress. 

The PGI was effective in terminating pregnancy‘ 
regardless of whether the administration of the drug 
was intra-amniotic or extraovular. The intra-amniotic 
method, however, had the disadvantage of transab- 
dominal puncture (in local anesthesia), occasional 
bloody taps, prolonged instillation-abortion time (IAT, 
resulting from the initial dilution of the drug by the 
amniotic fluid), and repeated side effects due to the 
protracted adsorption of PG. Extraovular PGI had the 
advantages of transcervical administration, reduced 
dosage, and short-term side effects (due to rapid 
elimination of the drug) which could be reduced by 
sedation. Occasional failures in the effective delivery of 
PGI limited the broad therapeutic application of this 
method, however. 

To improve the efficacy of PGI, the clinical benefits 
of the modified technique “double prostaglandin 
impact” (DPGI) had been considered. The rationale of 
this modification was based on earlier results (for 
references and summary, see Fig. | and Southern, 
Csapo, Saldana and their co-workers*®, which showed 
that the single PGI is effective if it provokes a 
regulatory imbalance, resulting from progesterone 
withdrawal (Pw), which converts the refractory uterus to 
a reactive organ. Once this conversion had been 
provoked by Pw, threshold decreased and the uterus 
readily responded to both endogenous and exogenous 
stimulation, promoting clinical progress in abor- 
tion.” 4° Therefore, the possibility has been consid- 
ered that by amplifying the initial effect of PGI, 
through direct and rapid contact between the drug and 
the uterus at two points (rather than only one}, DPGI 
(at the same dose level) might increase the efficacy of 
PGI. In the present study the validity of this premise 
has been examined. 


Study patients and methods 


Selection of study patients. After thorough physical 
and laboratory workup, staff physicians presented 
their cases to the committee as part of the clinical 
routine of the department. If the committee approved 
legal abortion, the alternative techniques 
explained to the patients. The obstetrically normal 
gravidas who formed the study group were those who 
consented (in writing) both to the use of the 
“prostaglandin-impact” (PGI) method and to a su- 
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perimposed academic study of the clinical course of 
the abortion. The research staff was then requested to 
recommend a delivery system and a dose which 
promised the most favorable clinical outcome and to 
conduct observations of academic interest which prom- 
ised future therapeutic benefits. 

Design of the study. The following considerations 
were made. While PGE2 was found to be a more 
effective abortifacient than PGF2qa@ on a per-weight 
basis, this higher efficacy was not reflected in a 
reduction of side effects. Synthetic PG analogues were 
claimed to be more efficacious and acceptable than the 
natural compounds, but this claim had not been 
verified.® It seemed preferable, therefore, to use the 
marketed compound PGF2a* and focus interest on 
improving its delivery to the target organs. 

Earlier examinations’ 4° of the efficacy of PGI 
revealed (Fig. 1) that this technique is effective in 
terminating pregnancy, regardless of the gestational 
age of the patients (up to the legal cutoff point of 20 
weeks’ gestation), provided it provoked rapid and 
continued Pw. Thus the technique of “double PGI” 
(DPGI) was conceived and adopted (Protocol No. 5026) 
with the intent of provoking effective Pw more predictably. 
This method involves the placement, into the left and 
right sides of the extraovular space, two PG doses 
which together do not exceed the single dose, previ- 
ously delivered at one side only. By an extended action 
with the uterus, at two direct contact points (rather 
than one), DPGI was expected to provoke Pw more 
predictably than did PGI. 

Procedure. After thorough vaginal preparation and 
sedation (50 mg. of pethidine, 10 mg. of diazepam, and 
0.4 mg. of atropine), a semi-stiff catheter with a flexible 
tip was introduced transcervically into the left side of 
the lower pole of the extraovular space under sterile 
precautions. When in position, the tip of the catheter 
was moved upward to at least 5 cm. or higher from the 
internal os. Through this catheter first-trimester pa- 
tients received an initial dose of 5 mg. of PGF2a and 
through a second catheter (inserted into the right side 
of the extraovular space) another 5 mg. After the 
instillation of each 5 mg. of PGF2qa the catheter was 
withdrawn. Through a similar procedure, second- 
trimester patients received double doses, 2 x 10 = 20 
mg. of PGF2a. Treatment through each catheter lasted 
for about 5 minutes. 

Before, during, and after DPGI, the vital signs of the 
patients and side effects were recorded. If during PG 


*The authors are grateful to Drs. E. M. Southern and G. D. 
Gutknecht of the Upjohn Company for the generous supply 
of PGF 2a. ° 
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administration the side effects exceeded the acceptable 
range, treatment was discontinued. 

Patients who aborted, or had advanced cervical 
dilatation in 8 hours, received no further treatment. If, 
however, clinical progress was slow, a second dose of 
PGF2qa was administered extraovularly at 8 hours.after 
DPGI. First-trimester pregnant patients received & mg. 
and second-trimester patients received 10 mg. of 
PGF2a. Occasionally, when this supplemental treat- 
ment did not promote distinct clinical progress, an 
additional dose was given extraovularly or 50 m.U. of 
oxytocin per minute were administered intravenously. 
Iz the fetal membranes (of second-trimester patients) 
were ruptured accidentally during catheter placement, 
the initial dose of 20 mg. of PGF2a was delivered 
nevertheless. The intra-amniotic (rather than ex- 
traovular) delivery of the compound was noted, 
however, to allow retrospective comparison be-ween 
the efficacy of extraovular and intra-amniotic (trans- 
cervical) administration. 

Since, in all earlier trials, the effect of PGI on the 
resting and cyclic intrauterine pressure (RP and IUP) 
had been monitored throughout the instillatidn-abor- 
tion time (IAT) and the relationship between PGI, RP, 
TUP, and clinical progress had been established," *® 
in this study IUP was not recorded. However, blood 
samples were collected before, at 3 and 10 hours after 
DPGI, at the time when the fetus was aborted, and 12 
hours after the completion of abortion. While it had 
been demonstrated*”® that the therapeutic success of 
PGI depends on the rate and degree of Pw it provokes 
(Fig. 1), nevertheless the present quantitation of Pw 
seemed desirable, since the efficacy and mode of action 
of a modified procedure (DPGI) had been the subject 
of study. 

After the abortion of the fetus, up to 10 hours was 
allowed for the spontaneous delivery of the placenta, 
unless strong bleeding demanded instant evacuation of 
the uterus by curettage. If the placenta was detached 
from the uterine wall, it was removed from the cervix 
or vagina by abortion forceps. Since, in first-trimester 
gravidas, it is difficult to determine the completeness of 
abortion, and since the postabortion course was of 
interest, the patients were divided (post partum) into 
two groups. One groupe was subjected to diagnostic 
curettage (to determine whether or not placental. 
residue was present) and the other group was not. 
Careful notes were made throughout the study about 
the patients’ temperature, WBC, cervical effacement 
and dilatation, and the onset and character of the 
subsequent spontaneous menstrual period. 

To assess clinical success, the degree of abortion of 
each patient was graded by an abortion score (AbS): * 
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Table I. The effect of DPGI in 99 patients* 


. | PGF2a (mg.) 
f -JAT 








Abortion 
score 





First-trimester pregnant: 
67 252 10 94 l 
+0.8 +0.1 +0.2 +0. 


Second-trimester pregnant: 


7.0 98.2 
12 +1.0 


32 21.0 O06 163 13.7 33.5 16.7 90.3 
#11 +02 +404 +06 +35 +13 +3.0 
Total: ? 
99 244 09 116 127 190 169 95.6 
+£0.7 +11 404 +05 £15 +409. +13 
- Extraovular DPGI only}: : l 

91 247 10 11.0 122 16.4 161 96.5 - 

- £07 £01 404 +04 41.1 41.0 +12 


' *A]l values are means + S.E. in this and all subsequent ta- 
bles. i 


+The eight cases of intra-amniotic PGI (due to accidental 


.rupture. of fetal membranes) are excluded. 


~- Table II. The effect of DPGI in 67 first trimester 
pregnant patients 








Gest- | PGF2a (mg.} 
age —| IAT | Abortion 





Initial DPGI only: 
44 26.9 1.3 9.0 9.9 99 12.8 100.0 
“£10 +02 +02 +01 +01 +07 +0.0 
. Initial and. supplementary DPGI: : 
23 232 0.5 -10.0 10.0 18.0 25.1 94.8 
+£1.0.40.2 +03 +00 +08 +26 +29 


. 100 = complete abortion, 80 = retained placental re- 


sidue, 60 = complete placental retention, 40 = 2 cm. 
cervical dilatation. Complications during and after 
DPGI were recorded and treated. Specific attention 
was directed toward the pain response of the sedated 


patients to DPGI and to symptoms of infection before, . 


during, and after abortion, of course, patients with 
cervicitis had first been treated, or excluded from the 
study. 

In the sequentially collected plasma samples, proges- 
terone (P) and estradiol-178 (E+) had been determined 
by radioimmunoassays.* All information was placed on 
computer sheets and subjected to statistical analysis. In 
examining and tabulating the results, interest was 
directed specifically toward those parameters which 
affected the instillation-abortion time (IAT) since, in 
comparison with the surgical procedures, the major 
drawback of the pharmacologic methods seemed to be 
the prolongation of the IAT, demanding lengthy 
medical supervision and hospitalization. 
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Results 


Table I describes the clinical outcome of 99 preg- 
nancy terminations in patients 6 tọ 20 weeks preg- 
nant, with the extraovular “double prostaglandin 
impact” (DPGI) technique. The single case of treat- 
ment failure will be described separately. -All 67 
first-trimester gravidas, who (at the mean + S.E. gesta- 
tional age of 9.4 + 0.2 weeks) received an initial dose of 
10.0 + 0.0 (and a total dose of 12.7 + 0.5) mg. of 
PGF2a, aborted in 17.0 + 1.2 hours with an exception- 
ally high abortion score (AbS) of 98.2 + 1.0. All 32 
second-trimester gravidas, who (at 16.3 + 0.4 weeks of 
gestation) received an initial dose of 18.7 + 0.6 (and a 
total dose of 33.5 + 3.5) mg. of PGF2a, aborted in 
16.7 + 1.3 hours with a high AbS of 90.3 + 3.0. Thus 
the 99 study patients, who (at 11.6 + 0.4 weeks of 
gestation) received an initial dose of 12.7 + 0.5 (anda 
total dose of 19.0 + 1.5) mg. of PGF2a, aborted in 
16.9 + 0.9 hours with an exceptionally high AbS of 
95.6 + 1.3. Gut of 100 gravidas, only one (15 weeks 
pregnant) multipara failed to abort (in 48 hours), but 
even this patient progressed to a 2 cm. dilatation after 
having received a total dose of 50 mg. of PGF2a. 

Apparently, ° DPGI yielded. better clinical results 
than PGI (Fig. 1). During catheter placement, the fetal 
membranes of eight (out of the 32 second-trimester) 
patients were ruptured accidentally. These accidents 
represent technical (rather than treatment) failures 
since, after the membranes were ruptured, PGI was 
delivered intra-amniotically (rather than extraovular- > 
ly). In these eight patients abortion was induced 
without failure. Since the total PG requirement and 
IAT of these eight gravidas were excessive, however, 
their removal from the study group improved the 
outcome of the 91 extraovular cases regarding the (1) 
total PGF2a dose (16.4 + 1.1 mg.), (2) IAT (16.1 + 1.0 
hours), and (3) AbS (96.5 + 1.2), as illustrated by Table 
I. 

Even if the statistical evidence is considered,! how- 
ever suggesting that repeated D & C predisposes to 
prematurity, surgical rather than pharmacologic preg- 
nancy termination might still be preferred, if the IAT 
after DPGI is as long as 17.0 + 1.2 hours (as was the 
case in the 67 first-trimester pregnant patients listed in 
Table I). Thus the reasons behind this lengthy IAT 
were scrutinized, as illustrated by Table 1I.. The results 
showed that those 44 (out of 67) gravidas who (at 
9.0 + 0.2 weeks of gestation) required only the initial 
dose of 9.9 + 0.1 mg. of PGF2a, without supplemental 
treatment, aborted in 12.8 + 0.7 hours with a maximal 
AbS of 100.0 + 0.0. In contrast, those 23 (out of 67) 
gravidas who (at 10.0 + 0.3 weeks of gestation) re- 
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“Table III. Changes in circulating plasma 
progesterone levels induced by the double 
prostaglandin impact 





Progesterone (ng. iml.) 
` after DPGI (hr.) 





Successful extraovular DPGI: .- 
91 11.0 16.4 16.1 30.7 208 16.1 13.4 
#04 Ll +10 +1.7 +11 +09 +08 


Successful intra-amniotic PGI (accidental membrane rupture)*: 
8 17.3 59.4 26.3 54.0 440 38.3 28.1 
#04 +68 $%t1.1 £58 +45 +49 +68 


Unsuccessful extraovular DPGI*t 
1 15 50 48 51 41 39 39 
Total: ' 
ł00 ` 11.6 19.0 16.9 


3 22.7 17.8 14.6 
+0.4 +15 +09 + 


2. 
L 

*PGI delivered intra-amniotically because the membranes 
ruptured accidentally. 


+One case of failure; pregnancy terminated by hypertonic 
saline. 


Table IV. The relationship between gestational age, 
prostaglandin dose, progesterone levels, and 
instillation-abortion time 





Progesterone (ng./ml.) 
. after DPGI (hr.) 





First trimester: 
67 9.4 12.7 17.0 24.2 17.7 13.0 10.7 
+0.2 +0.5 +12 +09 +0.8 +408 +0.7 


Second trimester: 5 
24 16.0 25.2 13.5 45.6 30.9 23.5 20.3 
+0.5 +2,3 +11 +29 +2.8 


Initial DPGI only, first and second trimesters: 
58 10.5 11.6 12.9 286 19.0 14.1 123 
+0.4 +0.5 +0.7 +1.6 +1.1 +0.1 +1.0 


Initial + supplemental DPGI, first and second trimesters: 
33 12.1 22.8 21.9 32.1 235 188 149 
+0.7 +16 =2.1 +28 +22 +16 +14 


~ quired a total dose of 18.0 + 0.8 mg: of PGF2a, had 


25.1 + 2.6 hours long IAT (with a high AbS of 
94.8 + 2.9, however). -> . 

- This paradox, that gravidas (34 per cent) who 
received an average second dose of 8 mg. of PGF2a 
(supplementing the initial 10 mg.) had an IAT twice as 
long as that of those patients (66 per cent) who 
required only the initial (10 mg.) dose, had to be 
explained. Further scrutiny of the results revealed that 
while the “fast” aborters were para 1.3 + 0.2 and the 
“slow” aborters para 0.5 + 0.2, parity per se did not 


5 
7 £12 +112 +10. 
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- explain the difference in the IAT of these two groups 


of patients. The various retabulations of results 
indicated that: nulliparity only prolongs the IAT in 
excess of 30 per cent beyond that of the multiparous, 
because the nulliparous cervix presents an obstacle 
against. the effective transcervical and extraovular 
delivery of PGI. Proper consideration of this clinical 
reality is mandatory, since the parity of the patients is 
outside the control of the attending physician, while 
the delivery system used by him could be further 
improved. : 

If the prolongation of the IAT is only partly due to 
nulliparity (in both first- and second-trimester patients) 
and partly to failures in the effective delivery of DPGI, 
then the decrease in plasma progesterone (P) levels can 
be expected to be slower in the “slow” than in the “fast” 
aborters. This premise is based on earlier studies,* 9: 
which showed (Fig. 1) a correlation between the rate of 
P withdrawal (Pw), the length of the IAT, and the 
therapeutic success in PG-induced abortions. 

The changes in P levels induced by extraovular 
DPGI (or intra-amniotic PGI) are shown in Table II, 
providing useful information about the control’of the 
IAT. In 91 cases, extraovular DPGI provoked a 32 per 
cent Pw as early as 3 hours after treatment (P < 0.001) 
and 56 per cent Pw at 16.1 + 1.0 hours (P < 0.001), 
when patients aborted. In contrast, intra-amniotie PGI 
in eight gravidas (correcting technical failure with 
attempted DPGI) provoked a 19 per cent Pw at 3 hours 
after treatment (P > 0.05) and a 48 per cent Pw at 
26.3 + 1.1 hours (P < 0.05), when these eight patients 
aborted. Thus, in spite of the considerably greater total 
PGF 2a dose, in cases of intra-amniotic (59.4 + 6.8 mg.) 
rather than extraovular (16.4 + 1.1 mg.) treatments, 


- the rate of Pw was faster and the IAT shorter in the 


extraovular group. Furthermore, one patient, whose 
Pw did not continue after the initial 20 per cent 
decrease, in spite of her exposure to a total dose of 50 
mg. of PGF2a, did not abort in 48 hours. Of additional 
inzerest is the finding (Table IHI), already recognized in 
earlier studies, that the P value at which the patients 
aborted is dependent on gestational age. 

Fig. 2 describes the relationship between the rate of 
Pw and the IAT, as well as between the degree of Pw. 
and the success of PG treatment. It illustrates that ~50 
per cent Pw precedes successful pregnancy termina- 
tion with the DPGI technique. Since this relationship 
between Pw and IAT appears to be the controlling 
mechanism of the success in this form of phar- 
macologic pregnancy termination, the results will be 
further examined. 

Table IV illustrates that DPGI provoked in both” 
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Fig. 2. The rate and degree of Pw provoked by DPGI in 100 patients. 


first- and second-trimester pregnant patients significant 
(P< 0.00 1) Pw.as éarly as 3 hours after treatment (27 
and 32 per cent respectively). The degree of Pw at the 
time of abortion was similar in both groups (56 and 55 
per cent respectively). Critical abortion values were 
reached in 13.5 1.1 hours in the second- and 
17.0 + 1.2 hours in the first-trimester pregnant pa- 
tients. It is of further interest that while the degree of 
Pw was similar in the first- and second-trimester 
patients, the 9.4 + 0.2 weeks pregnant women aborted 
at a P level of 10.7 + 0.7 ng. per milliliter and the 
16.0 + 0.5 weeks pregnant patients at 20.3 +-1.5 ng. 
per milliliter (P < 0.001). This finding illustrates the 
critical dependence of the P value at which pregnancy 
is terminated on gestational age. 

Of considerable interest is the additional finding 
* (Table IV) that the group of 58 (first- and second- 
trimester) gravidas | who required only the initial 
11.6 + 0.5 mg. of DPGI for a 58 per cent Pw in 
12.9 + 0.7 hours aborted at this time, whereas those 33 
(first- and second- trimester) patients who required 
supplemental treatment and a total dose of 22.8 + 1.6 
mg. of PGF2a for a 51 per cent Pw in 21.9 + 2.1 hours 
aborted at that time. Evidently, the rate of Pw, not the 


total PGF2qa@ dose, controlled the IAT. This finding is 
of considerable interest, since it suggests that the 
clinical success of provoking abortion with a short IAT 
is determined by the effect of ‘the initial PG impact on 
the P levels. 

This conclusion—that fast abortions demand a rapid 
removal of the P excess (which protects pregnancy)— 
exposed a new and quantitative therapeutic endpoint in 
the management of pregnancy termination. Detailed 
examination of the changés in the P levels of 67 
first-trimester pregnant patients verified this conclu- 
sion. Fig. 3 illustrates that, regardless of how the 67 
first-trimester gravidas were grouped (e.g., on the basis 
of parity or total PGF2a dose), they aborted when 45 to 
60 per cent of their P excess had been removed by the 
effect of DPGI. The absolute P values at which the 
different groups of patients aborted ranged from 
9.5 + 1.0 to 13.4 + 1.7 ng. per milliliter. This already 
narrow range of P was actually narrower, since the 
patients who aborted at the P level of 9.5 + 1.0 ng. per 
milliliter were only 8.7 + 0.3 weeks pregnant, whereas 
those who did at 13.4+ 1.7 ng. per milliliter were 
9.5 + 0.3 weeks pregnant. The effect of gestational age 
on the P value at which the patients abort having 
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@) Nulliparas who received initial DPGI only . (n= 15) 
Multiparas who received initial DPG! only {n229) 
100f) (®) Nulliparas who received initial+ supplemental DPGI {n=15} 


@ Multiparas who received initial+supplemental DPGI(n= 8) 
Total First Trimester Gravidas (n=67) 


CHANGES IN PLASMA PROGESTERONE P% 


(a) ; 10 





Abortion 


® 


20 30 


HOURS AFTER DOUBLE PROSTAGLANDIN IMPACT 


Fig. 3. The rate and degree of Pw in 67 first-trimester patients. 


_ already been demonstrated in Table IV, this finding 


shows the reality of the “abortion P value” as a 
quantitative endpoint in PG-induced abortions. 

Fig. 3 also illustrates that, while multiparas aborted 
earlier than nulliparas, and gravidas who required only 
the initial DPGI aborted earlier than those who 
required supplemental DPGI, nevertheless the IAT 
was controlled by the rate of Pw. This important point 
was re-emphasized by the finding that nulliparas, who 
required only the initial DPGI for rapid Pw (Group: N) 
aborted several hours before those multiparas did who 
required supplemental DPGI to reach abortion P value 
(Group: M). Apparently, regardless of how the groups 
were formed (whether on the basis of gestational age, 
parity, or total PGF2a received), the IAT continued to 
be controlled by the rate of Pw. Thus future clinical 
trials with PGs should be so designed that the delivery 
system of the drug guarantees rapid Pw to the critical 
abortion value. 

The results presented so far demonstrate that (1) Pw 
to a critical value precedes DPGI-induced abortion, (2) 
the absolute value to which P has to decrease depends 
on gestational age, and (3) the rate of Pw controls the 
IAT. 


Fig. 4 describes the clinical characteristics and steroid 
profiles of the “fast” and “slow” aborters. Disregarding 
parity (which has been discussed already), the 63 fast 
aborters were different from the 36 slow aborters in 
that they (1) received less PGF2@ (15.3 + 1.2 rather 
than 26.1 + 3.4 mg.; P < 0.01); (2) had a shorter IAT 
(11.5 + 0.4 rather than 26.5 + 1.5 hours; P < 0.001); 
(3) reached their critical P value earlier (in 11.5 + 0.4 
rather than in 26.5 + 1.5 hours; P < 0.001). 

These and the additional findings that the fast 
aborters (1) outnumbered by far the slow aborters (64 
per cent), (2) required only the initial DPGI in most 
instances (71 per cent), and (3) reached critical P value 
and aborted in 11.5 + 0.4 hours without supplemental 
PG stimulation provided evidence that the delivery 
system DPGI is an effectiye clinical procedure for the 
termination of both first- and second-trimester preg- 
nancies. 

The additional considerations that: (1) the fast 
aborters were para 1.2 + 0.1, whereas the slow abor- 
ters were para 0.4 + 0.1, and (2) 64 per cent of the slow 
aborters required supplemental PG treatment and, in 
spite of this supportive therapy, only reached critical P- 
value and aborted in 26.5 + 1.5 hours, suggest thatthe - 
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63 FAST ABORTIONS 
(Range) 

Age Years 25.8109 

Para Number 1.240.) 

Gest Age Weeks 11.540.5 

PGF, Initialmg 12.3405 

PGF Total mg 1§.341.2 





100 22.2+0.9 


11.840.6 
13.6£0.8 








IAT Hours 115404 
80 Abortion Score 96.5414 95.6420 
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Fig. 4. The rate and degree of Pw in 63 “fast” and 36 “slow” aborters. 


effective transcervical delivery of DPGI is occasionally 
hindered by the nulliparous (or otherwise unfavorable) 
cervix. Since this technical obstacle (being usually 
recognized after the initial failure in clinical progress) 
can be corrected only by repeated supplemental 
treatment, the IAT becomes prolonged. 

The elimination of this group (the slow aborters) 
should be given high priority in future research. The 
results also showed (Fig. 4) that the slow aborters (who 
received in 64 per cent of the cases supplemental PG 
treatment) had slightly less Pw and aborted at a slightly 
higher P value than the fast aborters. While these 
differences are not significant statistically, they suggest 
that (within limits) a lesser degree of Pw is demanded 
for abortion if the uterus is stimulated continuously by 
repeated PG treatment or oxytocin infusion. 

The results obtained in the 24 second-trimester 
pregnant patients (who received extraovular DPGI) 
substantiated the conclusions based on the study of the 
67 first-trimester gravidas. Even those eight second- 
trimester patients who (after accidental rupture of the 
fetal membranes) received intra-amniotic PGI showed 

-the relationship between Pw, IAT, and abortion. The 
small total number of second-trimester gravidas did 
not permit statistical analysis in subgroups. - 


The rates of cervical effacement and dilatation are 
informative clinical parameters. Since the transcervical 
passage of the small uterine contents of first-trimester 
pregnant patients requires only moderate cervical 
dilatation (which is difficult to estimate), only the 
cervical dilatation of the second-trimester gravidas 
could be correlated with Pw. 

Fig. 5 shows that during the initial 3 hours, when 
PG already reduced plasma P by 26 per cent (yet 
in previous studies the evolution of IUP was only 
fractional’: °-), cervical dilatation was less than 0.5 cm. 
Apparently DPGI (as PGI) promotes clinical progress 
only after several hours delay, when the reduced P 
levels permit advanced cyclic IUP, which approximates 
the ~200 mm. Hg maximum working capacity of the 
first- and 100 mm. Hg IUP of the second-trimester 
pregnant uterus (P=2 wT/R; where P=IUP, 
wT = wall tension, and R = radius). At 10 hours 
following DPGI, however, when Pw was ~37 per cent, 
cervical dilatation advanced to 2 cm. and clinical 
abortion was in advanced progress in the majority of 
patients. - 

Fig. 6 shows that, in contrast to intra-amniotic 
treatment, extraovular PG rapidly suspends the fetal 
heart sounds. This finding substantiates the premise 
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Fig. 5. The rates of Pw and cervical changes in second-trimester patients. 


(to be discussed presently) that the effect of extraovu- 
lar DPGI on the fetoplacental unit is more rapid and 
extensive than that of any other PG delivery system so 
far examined. As a result of failure in placental 
support, none of the fetuses was born alive, although 
seven patients were 18 to 20 weeks pregnant. 

This premise—that DPGI rapidly suppresses feto- 
placental function—is further substantiated by an ad- 
ditional observation (already established by earlier 
work! 19) that effective PG treatment provokes rapid 
and drastic decrease in estradiol-178 (Fig. 6). This 
withdrawal was 54 per cent in 3 hours (P < 0.001), 68 
per cent in 10 hours (P < 0.001), and 77 per cent at the 
time of abortion (P < 0.001). 

Fig. 7 illustrates the cumulative abortion curve of the 
100 study patients. Within 24 hours 86 per cent of the 
patients aborted. Apparently the clinical outcome of 
DPGI compares favorably with that of intra-amniotic 
PGIL4 

The side effects and complications in this study were 
medically insignificant. Of the 100 sedated patients, 47 
had mild, transient, and nonrecurring side effects. 
They occurred, as a rule, during or shortly after DPGI, 
in contrast to the early trials? when PG was adminis- 
tered through intravenous or extraovular infusions. 


- Only in three gravidas was treatment discontinued 


because of severe vomiting. These three women 


aborted nevertheless, in spite of the low dosage re- 
ceived. 

There were 31 incidents of nausea or vomiting, 16 
hot flashes, 11 transient increases in blood pressure, 
seven occurrences of dyspnea, four of coughing, and 
three of diarrhea. Interestingly, in the second- 
trimester patients the severity and frequency of side 
effects were similar to those of the first-trimester 
gravidas, despite having received a double PGF2a 
dose. This finding suggests that the severity and 
frequency of (mild and transient) side effects are 
determined by the “sensitivity” of the patients to PG, or 
by the rate of initial adsorption, rather than by the total 
initial dose of PG. Of special interest is the negative 
finding that while the majority of patients recognized 
the initial contracture response of the uterus during 
DPGI, none of the 100 sedated volunteers showed 
symptoms of excessive pain during this exposure. 

A total of 60 patients were curetted; however, in only 
14 was curettage indicated by suspected placental 
residue. In the remaining 46 women, curettage was 
diagnostic and merely established that the uterine. 
cavity was empty. A group of 40 patients were spared 
from curettage. Their postabortion spotting ceased 
9.5 + 0.5 days after DPGI (a period twice as long as . 
those patients who were curetted). All study patients 
had spontaneous menstruation 30.6 + 0.7 days after 
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Fig. 6. The rates of Ezy and fetal death in second-trimester patients. 


DPGI, which was normal in 82 per cent and less or 
more than normal in 18 per cent. 

There were no complications, excepting eight cases 
of accidental rupture of the fetal membranes during 
catheter placement. These patients received intra- 
amniotic. PGI and their IAT was prolonged. A total of 
nine cases of incomplete abortions and five residual 
postabortions demanded curettage. In spite of omit- 
ting curettage in 40 per cent of the study patients, 
there was only one case of transient elevated tempera- 
ture. Of course, no gravida with cervicitis was admitted 
to the study group. The vagina was prepared with 
extreme care prior to DPGI, catheter placement was 
performed under strictly aseptic conditions, and after 
DPGI the treatment catheters were promptly removed. 
The patients were hospitalized for 1 to 2 days 
(depending on gestational age) and were repeatedly 
observed during this period. With the exception of one 
second-trimester patient, none of the remaining 99 
women had elevated WBC or temperature beyond 38° 
C. during hospitalization, or reported fever after being 

- discharged from the hospital. The one patient who 
had a peak temperature of 38.2° C. without elevated 


WEC had normal temperature after 2 days of antibi- 
otic treatment. 


Comment 


The double prostaglandin impact (DPGI) technique 
successfully terminated 6 to 20 week pregnancies 
within 16.9 + 0.9 hours in 99 out of 100 volunteers. 
Even the remaining one patient progressed to 2 cm. 
dilatation during 48 hours. In eight of the 99 gravidas 
accidental membrane rupture (during catheter place- 
ment) resulted in the intra-amniotic delivery of PGI. 
Of the 91 gravidas who received DPGI extraovularly, 
two thirds were treated only with the initial dose of 
11.6 + 0.5 mg. of PGF2a and aborted in 12.9 + 0.7 
hours, without requiring supplemental treatment. The 
remaining one third needed additional treatment, 
totalling 22.8 + 1.6 mg. of PGF2a, and despite this 
increased dosage aborted in only 21.9 + 2.1 hours. 

This finding that at least in two thirds of the patients 
the theoretically “ideal” treatment has been closely 
approximated is informative, since there is no agree- 
ment among investigators regarding the most effica- 
cious technique for the pharmacologic termination of 
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Fig. 7. The cumulative abortion rate of the 100 study patients. 


pregnancy. If in the future repeated treatment and 
prolonged IAT could be avoided, DPGI (or a similar 
but further improved technique) might be considered 
for routine clinical use. 

Thus the direction of future research is outlined. To 
promote its success, the question has to be raised: Why 
did the same DPGI technique provoke fast abortions in 
two thirds of the patients, without need for supplemen- 
tal treatment, and slow abortions in one third of the 
patients despite supplemental treatment? It might be 
argued that this marked difference between the two 
groups was due to differences in the patients’ “cervical 
conditions” and “sensitivity” to PG, since individual 
variations among patients undoubtedly affect the 
course of clinical progress. A distinct difference in the 
P levels of cases of treatment failures and successes and 
of fast and slow aborters has been documented 
already,“ ° however, by over 25 reliable studies (Figs. 1 
to 5). The sequential radioimmunoassays also estab- 
lished a close correlation between the rate and degree 
of Pw and the IAT. Regardless of how the patients 
were grouped (e.g., on the basis of parity, gestational 
age, initial or initial + supplemental treatment, total 


PG dose, etc. [see Figs. 1 to 4 and Tables III and IVJ), 
the close correlation between Pw and IAT remained. 

The evidence is, therefore, definitive that Pw does 
occur and that it precedes PG-induced abortion. 
Opponents of our contention that Pw plays a causal 
role in PG-induced abortion have to resort, therefore, 
to the argument that it is not Pw which provokes the 
evolution of IUP, but IUP provokes Pw. This argu- 
ment rests on the. premise that the primary action of the 
initial PG dose on the pregnant uterus is oxytocic and is 
exerted directly on the myometrial cells, rather than 
indirectly on their superimposed regulatory mech- 
anism. If so, it can be further argued that it is this 
oxytocic action which, by generating high-level IUP 
and a consequent suppression of uteroplacental blood 
flow, provokes Pw. 

The regulatory actions of PG and Pw on IUP being 
intimately related, the resolution of their temporal 
relationship (under the present study conditions, when 
both are changing) is difficult. It can be readily 
achieved when one of these regulators remains con- 


stant, however. Since the resolution of the sequence im 


which they affect IUP is a basic issue in reproductive 
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medicine, it is desirable to determine whether PGs 
induce the evolution-of IUP after having provoked Pw 
or provoke this evolution regardless of P and thus Pw is 
a consequence of high-level IUP. 

If shortly before or during early labor, when the 
cyclic LUP is only a fraction of the maximum working 
capacity of the term pregnant human uterus (~70 mm. 
Hg), a single dose.of 25 m.U. of oxytocin or 25 ug of 
PGF 2a is administered to patients in a slow-intravenous 
injection, the myometrium promptly displays ~70 mm. 
Hg cyclic IUP.” This effect (frequently used clinically 
to determine the “inducability” of patients) is the classic 
oxytocic response of the uterus. The maximum uterine 
response (at different stages of gestation) is predicted 
by the Laplace theorem (IUP = 2 wT/R), which states 
that when uterine wall tension (wT} is constant, IUP is 
inversely related to the uterine radius (R). Calculation, 
as well as experimental evidence, show» +” that when 
the reactive uterus is maximally activated, the IUP is 
controlled by R and thus the second-trimester uterus 
develops. over 100 mm. Hg and the first-trimester 
uterus about 200 mm. Hg IUP. This demonstration, of 
course, is possible only if the. recording technique of 
TUP is accurate (e.g., the recording system is not leaky), 
the fetal membranes are intact and not bulging, there is 
no partial block in the recording system, and observa- 
tions continue until the descent of the uterine con- 
tents." f S : 

Thus, if PGs could exert on the human myometrium 
a primary oxytocic action during the first half of 
gestation (the basic premise of the argument opposing 
our contention) then within 5 minutes PGs should 
provoke 100 to 200 mm. Hg cyclic IUP (depending on 
R). No one ever observed such a uterine response. 
Only an unphysiologic contracture has been recorded, 
on which fractional cyclic IUP was superimposed, 
increasing gradually with the progress of time. © 1° 

Evidentially, as stated in the “see-saw theory,”® PGs 
cannot exert during normal pregnancy a classic oxy- 
tocic response on the refractory human uterus until it 
is converted ‘into .a reactive organ by a regulatory 
imbalance. Thus the premise that PGs provoke high- 
level IUP through a primary oxytocic action and Pw 
through that effect on IUP stands unsupported. For, 
initially PGs do not proveke maximal cyclic IUP; 
indeed, as late as 3 hours after treatment (when Pw is 
already highly significant, P < 0.001, Table III), the 
cyclic IUP is still only a fraction of the maximum 
working capacity of the organ.» 41° 

Since, however, after PG treatment, Pw and the 
evolution of cyclic IUP follow a similar time course, it is 


‘desirable to demonstrate that IUP is controlled by P, 


rather than the other way around. This demonstration 
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demands a “clean system,” in which only P is changing ` 
while PG is constant. Accordingly, Pw was provoked in 
early pregnant women by luteectomy (rather than. by 
PG) and the oxytocic response of the. uterus was 
examined daily to standard intravenous doses of 250 
m.U. of oxytocin and 250 ug of PGF2a." It then 
became apparent that until P decreased to a.critical 
value (below 5 ng. per. milliliter in cases of early - 
pregnancy), the myometrium only responded to con- 
stant doses of these powerful oxytocics with transient - 
contractures. High-level cyclic IUP did not appear 
until P decreased to the critical value. Evidentially, ‘as 
predicted on the basis of extensive earlier studies," the 
“sensitivity” of the pregnant human uterus to oxytocics 
is controlled by P, and thus Pw must precede the 
evolution of IUP. This study also demonstrated that 
luteectomy provokes abortion by Pw (rather than 
through an increase in endogenous PGF2a). Even the 
unphysiologically high dose of exogenous PGF2a (250 
vg intravenously) only provoked contracture, rather 
than advanced cyclic IUP, until P decreased to the 
critical value. As documented by the present (Tables 
III and IV) and earlier results,4~"! this critical P value is - 
higher during late first and second trimesters than 
during early pregnancy. 

If Pw precedes the evolution of IUP and oxytocic 
response, the question is, how do PGs provoke Pw? 
There is no evidence that in the human subject PGs 
directly interfere with P genesis, hence the inefficacy of 
PGs during tke luteal phase of the menstrual cycle. In 
contrast, there is evidence, in both animal “models”? 
and patients, that PGF2a promptly provokes vas- 
oconstriction in the uteroplacental vessels. long before 
advanced cyclic IUP develops and suppresses uteropla- 
cental blood flow. The prompt and excessive contrac- 
ture response of the pregnant uterus to PGs is most 
probably an expression of this circulatory effect of 
PGs (anoxia). . 

Jointly, vasoconstriction and contracture can effec- 
tively suppress fetoplacental endocrine function and 
cause continued Pw. Once provoked, Pw reduces the 
excitability threshold of the myometrium” and converts 
the refractory uterus to a reactive organ. When 
converted, the myometrium responds to both en- 
dogenous and low-level exogenous PG stimulation." 
The fact? 4° that maximal cyclic IUP evolves only 
several hours after the administration of a single dose 
of PGF2a@ (when this exogenous compound is already 
metabolized), rather than shortly after treatment 
(when PG concentration is the highest), further 
supports the contention that PGI is therapeutically 
effective because it provokes Pw (rather than an 
oxytocic action). PG stimulation after Pw is therapeuti- 
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i ‘cally desirable, however, since its effect is additive to 


that of endogenous PGs. Recent measurements of 


placental. P indicate that PG-induced Pw might be 


more drastic and rapid than is reflected by the 
circulating plasma P levels. In any case, once effective 
Pw did provoke the evolution of advanced cyclic IUP, 
the promotion of activity becomes autocatalytic, in that 
increased IUP further promotes activity through 
increased reduction of uteroplacental blood flow and 
fetoplacental endocrine function. 

This reconstruction of the mechanism of PGI is, of 
course, tentative and precise documentation of the 


_ Sequence of events requires further investigation. 


From a practical point of view, however, this initial 
reconstruction has been useful already in explaining 
why sustained PG infusions and repeated medium 
doses (given with the intent of direct myometrial 
stimulation) were clinically ineffective, in spite of 


REFERENCES 


1. Csapo, A. I.: Prostaglandins 3: 245, 1973. 

2. Kerenyi, T. D., Mendelman, N., and Sherman, D.: Am. J. 
OBSTET. GYNECOL. 116: 593, 1973. f 

3. Transcript of the Symposium on Prostaglandins in 
Fertility Control, World Health Organization Research 
and Training Center, Karolinska Institute, 1971. 

4. Southern, E. M., editor: The Prostaglandins, Brook 
Lodge Symposium, New York, 1972, Futura Publishing 
Company, Inc. 

. Csapo, A. I: Am. J. Onster. GYNECOL. 121: 578, 1975. 

. Abstracts, International Conference on Prostaglandins, 

- Florence, May, 1975. 

7. Csapo, A. I; Kivikoski, A., and Wiest, W. G.: Prostaglan- 

dins 1: 305, 1972. 
8. Csapo, A. I., Kivikoski, A., and Wiest, W. G.: Prostaglan- 
dins 2: 125, 1972. 


ao 


Pregnancy termination with double PG impact 13 


excessive and medically unacceptable’ side effects.’ 


Reconstruction also provided a readily measurable 
endpoint for PG therapy: effective Pw. Rapid 
radioimmunoassays can inform physicians in a few 
hours whether PG treatment has been successful. This 
information could be specifically valuable in cases of - 
“menstrual induction,” 1 when the distinct clinical signs 
of effective therapy do not evolve as rapidly as they do 
in cases of more advanced pregnancy. 
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On the occasion of the Fiftieth Anniversary of the Frontier Nursing Service, we extend 
our congratulations for the excellent health care system the Frontier Nursing Service has 
developed and provided in a medically underserved area, for the progress made, and for 


the attainment of professional and community cooperation. 


THE NURSE as a primary care provider was first 
introduced into rural southeastern Kentucky fifty years 
ago-by the Frontier’ Nursing Service (FNS). The aim 
was to establish a viable health care system in medically 
underserved areas. The nurse-midwife was selected as 
the most appropriately trained health care provider to 
meet the problems of the rural areas. She was more 
easily attainable at less- cost than the physician. She 
could manage the common day-to-day health problems 
encountered by the family and, most important, take 
care of the mother throughout the childbearing period 
and her newborn infant. She was prepared in health 
teaching and in public health. 

The patients with more‘complex problems requiring 
medical care were sent to physicians and hospitals in 
neighboring areas until a hospital could be built and a 
physician added to the staff. Through this system, the 
family was never more than one hour’s travel time 
from primary care; now, with improved transporta- 
tion, it is one half hour. Through established links with 
State health agencies, University Medical Centers, and 
other specialty care clinics in the State, the most 
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sophisticated care could be made available to the most 
isolated family. 

In 1970, the nurse-midwifery training program, 
established in 1939, was broadened to include family 
nursing, by the addition of diagnosis and management 
of common health problems. This preparation mark- 
edly extends the skills of the nurse. It enables her to 
perform selected medically delegated tasks in combina- 
tion with her nursing skills—the caring, teaching, 
counseling, and management skills. The combination 
of these skills helps to make her care meaningful to the 
family, and the close working relationship with the 
physician and other members of the health team helps 
to assure the family of quality care. The physician at all 
times retains ultimate responsibility for medical ser- 
vices and is available around the clock to work with the 
nurse in management of more complex problems. 

The nurse in all areas, hospital, clinic, and home, 
works with Medical Directives—medical protocol 
mutually developed by medicine and nursing. These 
“directives” specify privileges and limitations of prac- 
tice and provide guidelines for the nurse in the 
management of common health problems, including 
prescription of therapeutic measures and drugs and 
designation of the point at which consultation must be 
sought or the patient must be referred to the physician. 
For effective utilization of these directives, the nurse 
needs to be prepared in history taking, physical 
examination, common laboratory procedures, diag- 
nosis of disease, health assessment, and the manage- 
ment of common health problems. 


Hospital inpatients 
The role of the primary care nurse in the FNS 
hospital may varv substantially. In most situations, the 
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"patient requiring hospitilization is referred by the 
nurse to the physician who makes the final determina- 
tion. The nurse may hospitalize the patient in the 
absence of the physician. This privilege is utilized 
primarily for situations in which the patient needs 
nursing observation and care for such considerations 
as croup or minor injuries, or conditions not consid- 
ered serious enough to require the immediate atten- 
tion of the physician but which the family cannot 
manage at home. In all situations, the physician must 
be notified within 12 hours after admission. Poli- 
cies defining the privileges and limitations for hos- 
pital admission by the nurse have been established 
and are filed with the Kentucky Hospital Association. 

Primary care nursing functions vary within the 
hospital, depending on the type of patient served. The 
family nurse is responsible for all admission physical 
examinations on the general ward and the pediatric 
nurse on the pediatric ward. In the process, she is 
expected to obtain a social and family history, if this has 
not been done previously. This provides a base for 
planning care, counseling, health teaching, and dis- 
charge. The family is involved as appropriate in the 
care of the patient. In the process, the family is taught 
health care of the patient and receives assistance in the 
management of their own life-style in relation to the 
needs of the patient. Admission physical examinations 
are reviewed by the physician, who sees the patient 
twice daily and as indicated. The nurse continues to 
follow patient care management, performing nursing 
and medically delegated functions as indicated. The 
nurse may write routine admission orders, in accor- 
dance with the Medical Directives and hospital policies, 
but consults with the physician for special orders. 

All patient care plans are reviewed daily by the 
physician-nurse team. Other members of the health 
team may be included. The amount of teaching and 
counseling provided by the nurse is dependent on the 
needs of the patient. Discharge summaries are written 
by the physician. The family nurse, the pediatric nurse, 
and the physician consult frequently with each other 
and the staff nurses (registered nurses and/or licensed 
practical nurses assigned to the ward) to assure 
continuity of care and for teaching purposes. Monthly 
Hospital Utilization Reviews are attended by represen- 
tatives from the total team, with the aims of improving 
‘patient care and establishing appropriate standards. 

On the obstetric ward, the nurse-midwife is respon- 
sible for the management of all normal obstetric 
patients that have had prenatal care, and the normal 
newborn infant. The obstetrician is called when a 
patient is admitted who has not had prenatal care or 
when abnormalities which may complicate labor 
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Table I. Leading causes of maternal deaths: 
FNS and national* 









United States 
(1939 to 1941, 
per 10,000 
live births) 






FNS 
(1925 to 1954, 
per 10,000 deliveries) 






Sepsis 2 (1 Laceration of 9.1 
cervix) 
(1 With cesarean 
section) 
Toxemia 1 (1 With cardiac . 87 
complications) 
Abcrtion — 6.8 
Hemorrhage 3 (3 Post partum) 4.6 
Ectopic — 1.5 
pregnancy 
Other 5 (2 With pneumonia) 5.5 
(2 With cardiac 
complications) 
(1 Pulmonary edema) 
Total 11 36.3 


*Source of national statistics: Annual Volumes of Vital 
Statistics of the United States, National Center for Health 
Statistics, United States Public Health Service, Washington, 
D. C. 


Table II. Comparative rates of premature births, 
stillbirths, and neonatal deaths per 1,000 live births. 


FNS United States 
(1952 to 1954)* (1953)t 
Premature births 37.6 76.0 
Stillbirths 9.2 17.8 
Neonatal deaths 17.3 (7 term, 19.6 


10 premature) 


*Source of FNS statistics: Report on the Tenth Thousand 
Confinements and the First Thousand Confinements of the 
Frontier Nursing Service, Inc., by Metropolitan Life Insur- 
ance Company, 1958. 


tSource of national statistics: Annual Volumes of Vital 
Statistics of the United States, National Center for Health 
Statistics, United States Public Health Service, Washington, 
D.C. 


and/or delivery are noted. A pediatrician is called if 
any abnormalities arise in relation to the fetus or 
newborn infant. In case of complications, the nurse- 
midwives and physician work together as a team in the 
management of patient care. Over 90 per cent of the 
babies are delivered by the nurse-midwife. Nurse- 
midwives may perform episiotomies and repairs and 
use the vacuum extractor. Physicians perform cesarean 
sections and forceps deliveries when indicated. The 
nurse-midwife is specially trained for care in the 
normal situation, so when an abnormal situation 
occurs, she is quick to recognize it and seek the 
assistance of the physician. Special attention is paid to 
the high-risk mother and her infant. i 

The Metropolitan Life Study of the FNS Midwifery 
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Table III. Twenty-year summary of FNS Midwifery Service statistics compared with Kentucky rates (May, 1954 to 
April, 1974) 





No. 
(FNS) 


1954-1959 2,405 32 13.3 
1959-1964 1,987 24 12.0 
1964-1969 1,613 16 9.9 
1969-1974 1,259 17 13.5 

Total 7,264 89 12.2 





The source of information for the state statistics was Kentucky Vital Statistics, Department of Health, Frankfort, Kentucky. N.A. = 


Not available. 
*Rate per 1,000 live births. 
+Midpoint year used for state ratios and percentages. 
Rates per 10,000 live births. 


Neonatal deaths 


No. 
(FNS) 


No. 
(FNS) 





FNS 





Ratet 
(Statet) 
4.0 


0 42 17.4 
0 4.4 40 20.1 
o 2.1 20 12.3 
0 2.3 16 12.7 
0 2.8 118 14.8 


§During the 1969 to 1974 period, increased stillbirths and neonatal death rates were accompanied by a rubella and influenza 


epidemic in the area served. 


Service of the first 10,000 deliveries between 1925 and 
1954 indicates 11 maternal deaths (two were not 
attributed to obstetric causes) as compared with a 
national maternal mortality rate of 36.3 per 10,000 live 
births for the midpoint period, 1939 to 1941. Table I 
illustrates the causes of maternal deaths, national and 
in the FNS. 

The low maternal death rate is particularly signifi- 
cant since 60 per cent of deliveries between 1925 and 
1954 were conducted in the home in an extremely 
poverty-stricken area, where the main mode of trans- 
portation was by horseback, modern facilities and 
medical assistance were difficult to attain, and the per- 
centage of high-risk mothers and infants was great. 

The numbers of premature births, stillbirths, and 
neonatal deaths deliveries performed by the FNS were 
also lower than the national averages, as indicated in 
Table Il. Comparable figures are available for 1952 to 
1954 only. 

In all situations where neonatal or: maternal deaths 
occurred, complications were noted during the prenatal 
period. The study demonstrates that early recognition 
and management of complications in pregnancy can 
have a major impact en the mortality rate of high-risk 
mothers and infants in rurdl areas. 

Since 1952, statistics indicate no maternal deaths in 
over 8,000 deliveries and a continuing decline in the 
stillbirth and neonatal mortality rates among 7,264 
babies delivered by the FNS between May, 1954, and 
April, 1974, as noted in Table HI. However, the 
decline is not as rapid as that noted in the Kentucky 

‘rates. The birth rate in the area served reached a 
peak of 4] per 1,000 population in 1965. This subsided 


rapidly with the introduction of a family planning 
program which is provided through the nurse- 
midwifery program with medical support.? In 1973, 
the provisional birth rate for the area served was 17.8 
per 1,000 population. 


Ambulatory care 


The primary care nurse in the ambulatory care 
clinics at the FNS may be best described as the front 
line worker. In the fiscal year 1974, approximately 60 
per cent of the ambulatory visits were made by primary 
care nurses located in eight nursing satellite clinics. 
Forty per cent of these patients were seen in the home, 
and the remainder were seen in the nursing clinics. 
Thirty-four per cent of the patients seen were 15 years 
of age or less; 21 per cent were 60 years of age or over, 
and 14 per cent were midwifery patients. These form 
the groups of patients most commonly neglected in our 
present-day health care system. 

Most of the patients seen were in the “no abnormali- 
ty” category: the prenatal, postpartum, and family 
planning patients; the newborn, well-child, and school 
health groups; and patients who desire immunization, 
a Papanicolaou smear, breast examination, tuberculosis 
testing, and routine physicals for health care, educa- 
tion, and eating establishment employees. 

The most common disorders seen are upper re- ` 
spiratory infections, otitis media, hypertension, ar- 
teriosclerotic heart disease, influenza and bronchitis, 
kidney and urinary tract infection, diabetes mellitus, 
and chronic obstructive pulmonary disease, in that 
order. Common infectious disease and minor disorders 
are managed according to medical protocol. Patients 
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Deliveries attended 


by physician Home deliveries 














Percentage Percentage 
No No. 
53 2.2 N.A. 996 41.4 N.A. 
32 LE 97.6 559 28.1 4.7 
71 4.9 98.4 134 8.3 2.1 
99 7.3 99.1 28 2.2 0.9 
255 3.5 97.3 1,717 23.6 4.0 


with chronic disease are identified by the nurse for 
referral, and follow-up visits are made after a diagnos- 
tic work-up by the physician with a plan of care. 
Medical protocol is specifically developed for these 
purposes. If the response to treatment is unsatisfac- 
tory, medical consultation is sought. 

Radio and telephone communications with the 
physician and other members of the health team are 
available at all times. The more complex conditions not 
readily managed with medical protocol are referred to 
the hospital, physician, or social worker as indicated. A 
physician visits each district once or twice a month ona 
regular schedule. 

Weekly utilization review meetings are held by the 
home health care team, including the physician, the 
district nurse supervisor, the social worker, and the 
district nurse. Patients on medical care plans are 
reviewed and other health problems that arise are 
brought up for discussion. The aims are to assure 
appropriate health manpower utilization, quality, and 
high standards of care and to provide a teaching 
mechanism. 

At the hospital clinic, the nurse obtains all initial 
histories and performs all physical examinations, and 
she may order specified laboratory procedures or 
x-rays as indicated. Medical consultation or referral is 
sought as indicated. Medica] Directives provide the 
basis upon which the nurse initiates care. A physician is 
on call around the clock and sees all patients requiring 
the skilled care of a physician. During the day, the 
physician is available in the hospital; after 4 p.m., he is 
on call. 

A modified problem-oriented record system is used 
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and monitored by the physicians. This helps assure 
appropriate utilization of family nursing and medical 
skills and a high standard of health services. It also 
serves as an excellent teaching tool. 

The primary care nurse helps to combine preventive 
measures with the management of common health . 
problems. Heavy emphasis is placed on helping 
families to cope with their own health problem. The 
aim is to lessen the need for costly hospitalization and 
nursing home care. Only 10 per cent of patients 
admitted to the hospital are 65 years old and over, 
which is equivalent to their distribution in the popula- 
tion group. Their average length of stay in the hospital 
is 7.6 days, which is approximately half of the average 
length of stay in similar community hospitals. Most 
chronically ill patients are referred to home health. 
Only the rare patient is referred to a nursing or 
personal care home. 

The savings for the State and Federal government 
and the patient created by the primary care system 
developed by the FNS have not been figured, and a 
suitable method for measurement of the quality of care 
has not been found. Research in this area is underway. 

Perhaps one of the most important aspects of this 
type of health care program is the manner in which it 
helps strengthen or maintain family ties and helps 
individual members assume greater responsibility for 
one another. In times of childbirth or illness, there is a 
natural pulling together of the family. If various 
members within the family are supported in their 
efforts to help one another and the necessary guidance 
is provided, much can be done to alleviate the stress 
and loneliness of illness and to increase the joy and 
satisfaction of parenthood. If the health care system is 
organized in a manner whereby primary care is readily 
accessible with good specialty care linkages, much can 
be done to lessen chronic disability and perhaps 
maintain and revive the community spirit that used to 
be so vital in the development of this country. 

The primary care nurse, whether prepared in family 
nursing, pediatrics, or midwifery, can do much toa 
broaden the dimensions of health services available 
and make health care more meaningful to our citizens, 
particularly in rural and other medically underserved 
areas. But she cannot do this in isolation or without the 
whole hearted support of the physician and the other 
members of the health team. 
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Intravascular coagulation in obstetrics: Serial. dilution 
protamine sulfate test throughout labor 
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Serial dilution protamine sulfate tests (SDPS) were performed in 191 women during 
labor. It was found that 27 per cent of women with uncomplicated pregnancies and 42 
per cent with complicated pregnancies had positive SDPS tests, the highest incidence 

being between three and six hours of labor. These findings support the previous report of 
a physiologic disseminated intravascular coagulation in pregnancy but make the SDPS test 


of little value in obstetric cases. 


THE EXISTENCE OF a process of physiologic intravas- 
cular coagulation during normal labor has been 
postulated based on the rise of fibrinogen degradation 
products and on the significant fall in plasma fibrino- 
gen and factor VIII.! In 1970, Kleiner and associates! 
suggested that the mechanism involved is qualitatively 
similar in both normal and pathologic conditions, but it 
is of higher magnitude in the latter as in cases of 
abruptio placentae or intrauterine death. 

In the present study we have tried to use the in- 
duction of the paracoagulation phenomenon with the 
use of serial dilution protamine sulfate test (SDPS) de- 
scribed by: Niewiaroski, Gurewich, and Hutchinson? § 
as a means of identifying disseminated intravascular 
coagulation (DIC) in women undergoing labor. 


Material and methods 


Patients studied. Blood specimens were tested from 
191 women chosen at random in the delivery room. 
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Table I 







Normal labor Complicated labor 


SDPS SDPS 
(per cent (per cent 
positive test) positive test) 
0-1 69 32* 29 34* 
1-1] 33 40* 14 64* 
11 Or more 18 11* 28 32+ 


*p < 0.01 for each pair of series. 


tp > 0.70 for the difference between primigravida and 
multiparous patients. 


Labor starting time and associated pathology were 
recorded. Single blood samples were drawn from 171 
women, and in 60 serial samples were obtained at 
two-hour intervals during labor. Seventy-one patients 
experienced some sort of complication during the 
process (pre-eclampsia, intrauterine death, cephalo- 
pelvic desproportion, premature rupture of mem- 
branes, etc). All women were followed for 24 hours 
after delivery. 

Citrated plasma. Blood, 4.5 ml., was drawn in 
disposable plastic syringes and mixed in polystyrene 
tubes with 0.5 ml. of sodium citrate (3.2 per cent) which 
contained either ten per cent epsilon amino caproic 
acid (EACA) or 2000 U. of aprotinin. The blood was 
centrifuged immediately at 3,000 r.p.m. for ten 
minutes. Plasma was separated with the use of plastic 


f 


Volume 124 
Number I 


* Table II 
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SDPS ; SDPS 
Diagnosis No. of cases (No. of positive cases) (per cent positive) 

Premature rupture 18 7 38.8 

of membranes ; 
Cephalopelvic 17 6 35.2 

desproportion ; 
Pre-eclampsia 17 g 52.9 
Intrauterine death 7 3 42.8 
Miscellaneous 12 5 41.6 
Total 71 30 42.0 | 
Normal 120 32 27.0 


Table III. Protamine sulfate test samples according 
to hours of labor 





Hours of labor 






Total samples 46 89 71 - 50 13 
Positive test (per cent of samples) 

Normal labor 20 . 27 18 16 ll 
Abnormal labor 31 38 19 17 6 


pipettes and was tested the same day or sep frozen at 
—20° C. until used. 

Protamine sulfate (Roche), one ampule, was opened 
daily and dilutions of 1/5, 1/10, 1/20, 1/40, and 1/80 
were made in tris-saline buffer, 0.05M, pH 6.5; 0.2 ml. 
of each dilution was added to 0.2 ml. of plasma, mixed, 
and left for 3) minutes at room temperature. Reading 
was done with the naked eye with the use of a 
fluorescent lamp against a black background. The 
results were expressed as coarse precipitate, fibrin 
strands, and gel. All samples which showed either 
fibrin strands or gel in one or several dilutions were 
considered positive. 


Results 


There were no differences between samples taken 
either with EACA or aprotinin or between the samples 
tested fresh or frozen. 

In normal labor the incidence of positive SDPS in 
primigravid ‘and secundigravid women was 32 and 40 
per cent, respectively, compared with 11 per cent in 
multiparous patients (p < 0.01). In complicated labor 
the incidence was 34 per cent for primigravid women, 
64 per cent for secundigravid women and (p < 0.01) 
32 per cent for multiparous women (p < 0.70) (Table 
I). Of these patients only ten with normal pregnancies 
and two with complicated pregnancies had’ previous 
histories of miscarriage, and only one of each group 
had positive SDPS test. 


In the group from whom serial samples were taken 
every two hours, it was found that in seven of the 
women with normal pregnancies (eight per cent) and 
nine of those with complicated pregnancies (22 per 
cent) in whom the tests were negative at the beginning 
of labor, the tests became positive with the povening 
samples. 

Table II shows the incidence of positive SDPS tests 
according to the diagnosis. Although the number of 
subjects tested is rather small in each pathology, the 
percentage of positive cases is higher than that in 
normal subjects (p < 0.001). 

‘Table III shows the results of SDPS tests in 
uncomplicated and complicated pregnancies during 
labor. Samples were grouped in periods of three hours 
according to the onset of labor. The positive tests were 
expressed as percentage of samples in each period. In 
normal labor an increase of -positivity uring the first 
six hours is shown, declining thereafter during the 
subsequent periods. In abnormal labor the highest 
percentage of positive tests was also observed during 
the first six hours, but the number of positive cases was 
about 50 per cent higher than that in women with 
normal labor. No hemorrhagic complications were 
observed in any of the SDPS-positive patients. 


Comment 

Pregnancy seems to be accompanied by DIC which is 
greater in those patients who tend to become compli- 
cated with pre-eclampsia and other factors which 
increasé the prenatal morbidity and mortality rate.*~ 

Hyde and co-workers,’ with the use of the SDPS test 
to detect the presence of thrombin-induced fibrinogen 
derivatives in plasma of women during pregnancy and 
puerperium, have found a significantly increased 
incidence of positive SDPS tests in uncomplicated 
primigravid pregnancies compared with secundigravid 
and multiparous pregnancies and an influence on the 
positivity of a history of previous miscarriages. Our’ 
finditigs in normal and complicated Jabor are similar, 


20 Arocha Pinango et al. 


but the highest positivity occurred in secundiparous 
patients and is not affected by the history ‘of miscar- 
riage (Table I). 

Hyde and associates® also found an incidence as high 
as 47.5 and 43.6 per cent of positive SDPS tests in the 
second and third trimesters of patients who had 
normal pregnancies and 68.5 per cent in pre-eclamptic 
patients. Therefore, we could expect a similar inci- 
dence during labor; but surprisingly the highest 
percentage of positivity we found was 27 per cent for 
normal and 38 per cent for complicated labor during 
the first six hours, with a total incidence of 27 per cent 
and 42 per cent, respectively (Tables II and III). These 
values are much lower than those of the above: 
mentioned authors. 

The work performed by the myometrium during 
labor increases from a starting pressure of 25. mm. Hg 
up to a pressure of 100-mm- Hg during fetal ex- 
pulsion.” It might be assumed that as labor progresses 
the increase of uterine activity could result in a pro- 
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gressive release of thromboplastin from the placen- ` 
tal tissue,!° the activation of the hemostatic mecha- 
nism becoming greater with a higher incidence’ of 
SDPS. Nevertheless, our results do not confirm this 
hypothesis, since in both the normal and abnormal 
series the highest incidence was found in the first six 
hours of labor with a significant decrease after seven 
hours (Table III). At the moment we do not have an 
explanation in each case. Further studies are underway 
in order to elucidate this problem. : 

In conclusion the lack of correlation between the 
positive results and the absence of hemorrhagic 
complications makes the SDPS test of limited value to 
detect DIC in obstetric patients. 
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Amount and distribution pattern of soluble fibrin 
monomer complexes during the early puerperium 
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Soluble fibrin monomer complexes (SFMC) were determined in 12 patients following 
delivery, 2, 4, 6 days and 3 months post partum. Quantitative gel filtration (4 per cent 
agarose) of the B-alanine-precipitated plasma samples yielded the relative (per cent of the 
total fibrinogen content) and absolute (milligrams per 100 mi. of plasma) amount of . 
SFMC. During the early puerperium the amount of SFMC remained essentially constant, 
with average postpartum values of 6.3 + 1.2 per cent and 27.6 + 9.1 mg. per 100 ml. 

` (mean and standard deviation). Three months after delivery the level of SFMC was 
significantly (p < 0.001) decreased (3.3 + 1.3 per cent and 8.4 + 3.4 mg. per 100 
ml.). The quantitative estimation of SFMC in the early puerperium as presented in this 
study indicates that a state of hypercoagulability can be evaluated by measuring the 


thrombin-mediated catabolic products of fibrinogen. 


THE OCCURRENCE of soluble fibrin monomer com- 
plexes (SFMC) during delivery is a rather frequent 
phenomenon which might be related to the so-called 
state of hypercoagulability during gestation. Recently 
a fibrinogen derivative with a higher molecular weight 
than that of the parent molecule was observed in plas- 
ma samples from normal pregnant patients.’ * The 
physicochemical and immunologic properties of this 
component are in agreement with the assumption of a 
dimeric structure which may occur either as a fibrino- 
gen fibrin monomer complex or as a covalently linked 
dimer.’ It is eluted during gel filtration on 4 per cent 
agarose gel in a shoulder prior to the fibrinogen peak. 

The frequency of venous thrombosis and pulmonary 
embolism is significantly increased during the puer- 
perium. Observations during this period may give 
further information concerning the occurrence of 
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SFMC and their relation to hypercoagulability and 
thromboembolism. Quantitative gel filtration was 
therefore applied in the present study to determine the 
amount and distribution pattern of SFMC during the 
early puerperium. 


Material and methods 


Collection of blood specimens. Twelve healthy 
primiparas and multiparas, 23 to 39 years of age, were 
examined. Pregnancy, delivery, and postpartum 
course were in all cases uneventful. All newborn 
infants had an Apgar score of 8 to 10. 

Blood was obtained within the first 12 hours of the 
immediate postpartum period, on day 2, 4, and 6 of the 
puerperium, as well as 3 months after delivery. The 
blood samples were drawn from the cubital vein under 
constant mixing with the anticoagulant (1:10) 
(trisodium citrate 3.8 Gm., TES 1.38 Gm., 10 ml. of 
Trasylol, Bayer, Leverkusen, Germany, to 100 ml. at 
pH 7.5). Platelet-poor plasma was prepared by cen- * 
trifugation in a refrigerated centrifuge. When it was ` 
necessary to store samples, they were held at —25° C.. . 
up to 4 weeks. l 

The fibrinogen content of plasma was assayed by 
measuring the optical density (280 to 325 nm.) of the 
clottable protein? from 0.5 ml. of plasma (dissolved 
in 10 ml. of 40 per cent urea, 0.2N NaOH, and 1 ml. 
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Fig. 1. Elution pattern following agarose gel filtration (Biogel A-15 m) of a -alanine precipitated 
plasma sample during the early puerperium. Optical density (280-325 nm.) shown by the dotted 
curve. The cut of the eluate between the elution position of the void volume and the ascending part 
of the fibrinogen peak (A; is compared with the one of the fibrinogen peak (B). The percentage of 


SFMC (in relation to the total fibrinogen content) 


cent = A x 100/A + B. 


0.3M NaCl) using an extinction coefficient of fibrin in 
alkali as 15.87 (Œ }%).4 The measurements were 
performed in duplicate and. the evaluation of the 
precision of the assay method yielded a coefficient of 
variation attributable to the method of 2.8 per cent. 
Purification procedure. Fibrinogen and its deriva- 
tives were precipitated from plasma with f-alanine. 
Crystalline 8-alanine was added at 0° C. to the plasma 
specimen (2.5 ml.) up tp a final concentration of 2.5M 
and the -precipitate was redissolved in Tris-Cl-citrate 
-buffer (pH 7.6) containing 100 KIU Trasylol per 
` milliliter’ l 
. - Quantitative agarose gel filtration. A 4 per cent 
agarose gel filtration was performed with Biogel A-15 
m spherical agarose, 100 to 200 mesh (Bio-Rad 
Laboratories, Munich, Germany). A l mi. sample 
containing 5 to 8 mg of protein was applied to a 1 by 90 
cm. column and eluted with Tris-Cl-buffer, pH 7.6. 
The flow rate was 10 ml. per hour (1.6 .ml. per 


is determined according to the formula: SFMC per 


fraction). Dcuble determinations were performed by 
using two columns in parallel. The optical density of 
the fractions was measured at 280 and 325 nm. with a 
Hitachi 181 spectrophotometer. The elution position 
of the void volume of each column was determined by 
use of Dextran Blue and that of the fibrinogen peak by 
use of commercially available human fibrinogen 
(FFBH, Deutsche Kabi GmbH, Munich, Germany). 

In earlier studies it was demonstrated that the 
presence of SFMC in plasma is evidenced by the 
elution of fibrinogen-related antigen (FR-antigen) 
material in a shoulder prior to the fibrinogen peak and 
that the material eluted in this range between the 
elution position of the void volume and the ascending 
part of the fibrinogen peak consists mainly of a 
component with the relative electrophoretic mobility of 
0.28 x 107 cm.?/V x sec. in polyacrylamide gel% ° 
This cut of the eluate was planimetrically evaluated 
and compared with the one of the fibrinogen peak 
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Table I. Amount of soluble fibrin monomer complexes (SFMC) and of fibrinogen in plasma during the early 
puerperium and 3 months after delivery (mean + standard deviation) 






<12 hr. after 
delivery 
I 







3 mo. after 
delivery 





SFMC 61+ 15 62+ 18 70+ 2.0 60+ 1.9 a: p < 0.001 3.3 + 13 
(per cent of total b: p < 0.001 
fibrinogen content) . c: p > 0,05 
SFMC 27.4 + 10.5 28.1 + 12.0 291+ 116 218+ 98 a: p < 0.001 84+ 3.4 
(mg. per 100 ml.) b: p < 0.001 
c: p < 0.05 
Fibrinogen 445 + 139 453 + 131 404 +111 369 +97 a: p < 0,001 269 +99 
(mg. per 100 ml.) b: p < 0.005 
c p>0.1 


(weight of the respective paper cut areas) (see Fig. 1). 
. The percentage of SFMC in relation to the total 
fibrinogen content was determined according to the 
formula SFMC per cent = A x 100/A + B, where A is 
the area of the shoulder and B the one of the 
fibrinogen peak. The presence of FR-antigen material 
in the eluted fractions of the shoulder and of the peak 
was confirmed in certain cases by use of the 
staphylococcal clumping test (RKW 10, Behringwerke 
A. G., Marburg, Germany). The precision of the assay 
method was evaluated by double determinations. The 
coefficient of variation attributable to the method was 
8.7 per cent. The absolute amount of SFMC in 
milligrams per 100 ml. of plasma was calculated by 
relating the relative amount of SFMC to the fibrinogen 
concentration in the respective plasma sample. 

Statistical evaluation. Distribution of the data’ was 
evaluated by use of a probit type plot. Mean values and 
standard deviations were calculated and Student’s t test 
for paired observations was utilized to compare the 
data from the early puerperium with those from 3 
months after delivery. The Wilcoxon test for paired 
observations was additionally applied. 


Results 


The results of the determinations of SFMC and 
fibrinogen are summarized in Table I. During the 
immediate postpartum period and until day 6 of the 
puerperium the relative (per cent of total fibrinogen 
content) as well as the absolute (milligrams per 100 ml.) 
amount of SFMC remained essentially constant. The 
mean values cf the relative amounts of SFMC varied 
between 6.0 and 7.0 per cent, the ones of the absolute 
amounts between 21 and 29 mg. per 100 ml. (mean 
and standard deviation of the.average postpartum 
values collected from all patients, 6.3 + 1.2 per cent; 
27.6 + 9.1 mg. per 100 ml.). 

No statistically significant differences were observed 


until day 4. Between days 4 and 6 a statistically 
significant decline was observed for the absolute 
amount of SFMC (milligrams per 100 ml.) (p < 0.05) 
only. 

The level of SFMC was considerably lower 3 months 
after delivery than in the early puerperium and was 
estimated at 3.3 + 1.3 per cent of total fibrinogen 
content and at 8.4 + 3.4 mg. per 100 ml. (mean + 
S.D.}. The differences between the values from the 
immediate postpartum period and those from 3 
months after delivery (a) as well as the differences 
between the average postpartum values of each patient 
(t) and those from 3 months after delivery were 
statistically significant on a 0.001 level. 

The fibrinogen content of plasma during the im- 
mediate postpartum period until day 6 of the puer- 
perium remained at levels between 369 + 97 and 
445 + 139 mg. per 100 ml. (mean + S.D.). No statisti- 


` cally significant differences were observed in this 


collection period. Yet the values 3 months after 
delivery were considerably lower (269 + 99 mg. per 
100 ml., mean + S.D.), and the difference between the 
immediate postpartum period and 3 months after 
delivery was statistically significant at the 0.001 level of 
probability (average of all postpartum values vs. values 
at 3 months after delivery: p < 0.005). 

Though the optical impression of the ‘probit type 
plot from the data of the -first collection period 
indicated a normal distribution pattern, a nonparamet- 
ric test was additionally applied. The Wilcoxon test for”. 
paired observations confirmed the results described 


above. ae 


Comment 


The data presented indicate that increased levels of 
SFMC are observed during the early puerperium as 
compared to 3 months post partum. Further identifica- 
tion of the material which was eluted. in the shoulder 
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prior to the fibrinogen peak was not possible in this 
study because of the small amounts of protein eluted. 
Yet the similarity of the elution pattern after 4 per cent 
agarose gel filtration of the f-alanine—precipitated 
plasma samples with the one in earlier studies® ° 
“strongly suggests that the fractions from the shoulder 
contain predominantly a component with a dimeric 
structure which may occur either as a fibrinogen fibrin 
monomer complex or as a covalently linked dimer, and 
which has-a relative electrophoretic mobility in 5 per 
cent polyacrylamide gel of 0.28 x 10-5 cm.?/V x sec. 
(“0.28 derivative”). A fibrinogen derivative with the 
elution behaviour and the electrophoretic mobility of 
the 0.28 derivative was also observed after in vitro 
addition of small amounts of thrombin to plasma.® 7 
The striking similarity between the in vitro findings 
and the observations in plasma samples from patients 
suggests that the 0.28 derivative is also in vivo induced 
by the effect of thrombin or of a thrombinlike enzyme 
on fibrinogen. 

The “hypercoagulable” state of the puerperium with 
its increased incidence of thromboembolic episodes is 
thus well reflected by an elevated level of SFMC in vivo. 
It might be assumed that the SFMC described in this 

. study is related to the cryoprofibrin characterized by 
Shainoff and Page.? Sherman? recently reported a 
considerably shorter half-life time for ™I-cryopro- 
fibrin in rabbits (13 hours) than for fibrinogen. If 
similar biological t 4% values in human subjects are 
assumed, the unaltered increased level of these prod- 
ucts till day 4 of the puerperium would indicate that 
an increased formation of soluble fibrin is maintained 
over this period. This increased fibrinogen catabolism 
is additionally reflected by the elevated fibrinogen level 
in plasma. ‘The slight, though statistically significant, 
decline of the absolute amount of SFMC (milligrams 
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‘per 100 ml.) from day 4 to day 6 may signal the return 


of the increased fibrinogen catabolism to normal. 

The planimetric evaluation of the gel filtration 
pattern tends, according to the pracedure involved, to 
result in probably too high estimations, if the shoulder 
prior to the fibrinogen peak is very small. Therefore, 
the indicated level of approximately 3 per cent of the 
total fibrinogen content for a normal female 3 months 
after delivery could well be overestimated, Yet in this 
regard, it seems of interest to note that Hérmann and 
Stréder'® already demonstrated oligomers of fibrin ina 
cold insoluble fraction from normal human plasma. An 
over-all coefficient of variation applicable to the 
method of &.7 per cent seems to warrant a sufficient 
precision of the assay. 

The presence of SFMC in plasma samples of 
pregnant or postpartum patients was also demon- 
strated by other techniques such as cryoprecipita- 
tion,'} ™ serial dilution protamine precipitation,’ or 
by ethanol gelation,” ° ™ but a more direct and 
quantitative approach will probably ledd to more 
definite conclusions. 

The quantitative estimation of SFMC in the early 
puerperium as presented in this study indicates that a 
state of hypercoagulability can be evaluated by measur- 
ing the in vivo occurring, thrombin-mediated catabolic 
products of fibrinogen. This may be of help for the 
early diagnosis of venous thromboembolic disease. In 
addition, this evaluation of hypercoagulability may be 
of diagnostic value in cases of intrauterine growth 
retardation, as suggested by Frigoletto and ‘his col- 
leagues,“ or of pre-eclampsia." Together with the 
qualitative identification of high molecular weight 
derivatives of fibrinogen in plasma” it may also lead to 
a more detailed description of the degree of dissemi- 
nated intravascular coagulation in a given case. 
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Indomethacin induces rat uterine contractions in vitro 
and alters reactivity to calcium and acetylcholine 


J. L. HARGROVE 
D. NESBITT 

M. J. GASPAR 

L. C. ELLIS 
Logan, Utah 


The initial contractions of uteri in vitro from castrated, estrogen-treated rats, were 
markedly diminished following replacement with fresh bathing medium. Indomethacin 
and aspirin (107° to [0-4M) strongly stimulated such quiescent preparations and reduced 
their subsequent responsiveness to Ca**. Reintroducing the initial bathing medium (which 
contained prostaglandin-like material), or adding prostaglandin Faa to the fresh medium, 
initiated uterine contractions and restored responsiveness to calcium ion. Injections of 
indomethacin into castrated, estrogen-treated rats reduced initial in vitro uterine motility, 
abolished production of prostaglandin-like compounds, and prevented either 
indomethacin, aspirin, or Ca** from stimulating uterine contractions. Uterine 
responsiveness to acetylcholine in vitro was significantly reduced in rats pretreated unth 


indomethacin. 


PROSTAGLANDINS are now thought to be major 
intrinsic regulators of uterine contractility.’ Prosta- 
glandin production may increase following activation of 
the uterus by estradiol,” and prostaglandin Fy, levels 
are dependent on the stage of the menstrual cycle in 
the human Fallopian tube.” Two established inhibitors 
of prostaglandin synthesis, aspirin and indomethacin,‘ 
have been reported to abolish uterine contractions in 
vitro. € They also prolong parturition in the rat’ and 
the monkey,? presumably by blocking endometrial 
prostaglandin synthesis. Salicylates, however, elicit an 
apparently contradictory result—premature parturi- 
tion in mice.’ Informal reports suggest that aspirin also 
may precipitate abortion in women during early 
pregnancy.” 

Prostaglandin production often contributes to spon- 
taneous contractions that smooth muscles develop in 
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vitro. Adding fresh bathing medium may remove these 
prostaglandins, abolish or reduce initial motility, and 
alter the response of a smooth muscle preparation to 
calcium ion and other stimulatory agents.“ In- 
domethacin affects not only prostaglandin synthesis 
but also calcium balance.” We, therefore, investigated 
the effect of changing the Tyrode’s solution prior to 
administering indomethacin, aspirin, Ca**, or prosta- 
glandin F,, to rat uterine preparations in vitro. We also 
studied the effects of indomethacin injections prior to 
sacrifice on rat uterine contractility, prostaglandin pro- 


‘duction, and responsiveness to acetylcholine. 


Materials and methods 


Two groups of six ovariectomized female rats 
received 10 ug per kilogram of estradiol benzoate in 
0.2 c.c. of corn oil daily for 5 days. One of the groups 
also received 10 mg. per kilogram of indomethacin in 
corn oil intraperitoneally during the final 2 days and 1 
hour prior to sacrifice. The uteri were excised and 
suspended in all-glass, water-jacketed muscle warmers 
containing 20 ml. of oxygenated Tyrode’s solution (37° 
C.) immediately after the rats had been killed by 
decapitation. Contractions were recorded isometrically 
against a tension that was equivalent to less than 0.5 g. 
The uteri were incubated for 30 minutes to allow 
recovery from thermal] or operative shock, and fresh 
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Fig. 1. 4, Reduction of rat uterine contractility in vitro following two changes of the bathing medium 
(indicated by arrows). B, Restoration of contractility after initial medium from an active preparation 
was added back to quiescent preparation (first arrow), with reduction in activity after one rinse 
(second arrow). C, Contractions induced by addition (at arrow) of 2& 4M indomethacin, followed by 
tachyphylaxis. D, Contractions in response to 0.10 mM. aspirin (arrow) followed by tachyphylaxis. 
Vertical bar is equivalent to a pen deflection caused by 1 g; preparation volume equals 20 ml. 


medium was added prior to treatment of inactive 
preparations with pharmacologic agents. Indometha- 
cin, aspirin, and PGF,, were dissolved in ethyl alcohol 
and added to the bathing media in aliquots of 5 to'100 
pl. CaCl, (5 mM.) was dissolved in 20 ml. of Tyrode’s 
solution and put directly into the muscle warmer. 
Two additional groups of four rats were similarly 
ovariectomized and treated with estradiol (10 ug per 
day for 5 days); one such group received indomethacin 
' (10 mg. per kilogram) on the final 2 days and 1 hour 
before sacrifice. Uteri from these animals were sus- 
pended in Tyrode’s solution as stated above and used 
to generate log dose-response curves in response to 
acetylcholine (Sigma). 


Prostaglandin extraction and chromatography 


Initial bathing media (20 ml. volumes) were collected 
following the 30 minute incubation period and stored 

` at —20° C. Media from four preparations of each 
treatment group (estradiol alone, or indomethacin plus 
estradiol) were pooled, acidified to pH 3.0 with HCI, 
and partitioned three times against equal volumes of 
distilled ethyl acetate. The organic solvent was col- 
lected and dried at 40° C. in rotary evaporators. 
Residues were taken up with three 5 ml. volumes of 
ethyl acetate, transferred to 15 ml. capacity test tubes, 
and evaporated under nitrogen gas. Lipidic material 
was dissolved in 50 wl of ethanol and spotted on 


chromatographic plates coated with a slurry (0.25 mm. 
thick) of 30 Gm. of silica gel H (Merck) and 6 Gm. of 
silver nitrate. Plates containing authentic prostaglandin 
were developed with phosphomolybdic acid for 
confirmation of the R; values reported by Green and 
Samuelsson." The silica gel coat was scraped from the 
plates on which the extracts had been spotted in zones 
corresponding to these 'R, values, transferred to 
centrifuge tubes, and eluted three times with 5 ml. 
aliquots of methanol to recover any prostaglandin-like 
material. This solvent was then evaporated under 
nitrogen gas at 40° C. To remove salts from the 
residue, the material was redissolved in 5 ml. portions 
of phosphate buffer (pH 3.0) and partitioned three 
times against equal volumes of ethyl acetate. After 
evaporating the organic solvent, the residues were 
taken up in Tyrode’s solution for bioassay on the rabbit 
testicular capsule as reported." To estimate the per 
cent recovery of prostaglandins, 0.5 ug of PGE, and 
1.0 ug of PGF,, were added to Tyrode’s solution; this 
fluid was extracted and chromatographed in the same 
manner as the uterine bath fluid prior to bioassay. 


Results > 

Uteri from estrogen-treated rats contracted auto- 
rhythmically in vitro at a greater amplitude than 
those treated with estrogen and indomethacin (Table 
I). The contractions were markedly diminished or 
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Fig. 2. A, Stimulation of inactive rat uterus by 0.14 mM. indomethacin (added at arrow). B, 
Stimulation of inactive rat uterus by 0.28 mM. aspirin (added at arrow). C, Lack of inhibition of rat 
uterine contractility following addition (at arrow) of 6.035 mM. indomethacin. D, Lack of inhibition 
of actively contracting rat uterus after addition (at arrow) of 0.056 mM. aspirin. 


totally abolished by a change of the bathing medium, 
but were restored if the original medium was rein- 
troduced (Fig. 1, A and B). Extraction of the original 
media for acidic lipids followed by chromatography 
and bioassay demonstrated that media from estrogen- 
treated preparations contained prostaglandin-like 
material in zones corresponding to authentic prosta- 
glandins F,,, Fig, and E, but not Ep. However, indo- 
methacin-pretreated preparations were less motile 
than untreated units, and produced no detectable 
stimulatory material (Table I). 

The contractile responses of quiescent preparations 
to aspirin or indomethacin proved to be dose- 
dependent, with a brief stimulation followed by 
tachyphylaxis seen at 107° to-107*M final concentra- 
tions (Fig. 1, C and D). At concentrations greater than 
1074M, both aspirin and indomethacin initiated con- 
tractions in previously inactive preparations (Fig. 2, A 
and B); this motility persisted for at least 30 minutes in 
vitro. Replacing the media with fresh Tyrode’s solution 
abolished this contractility (data not shown). However, 
when actively contracting uteri were treated with doses 
of these compounds from 3.5 x 107" to 1.4 x 10-4M, 
neither marked stimulation nor inhibition was ob- 
served (Fig. 2, C and D). Inactive preparations from 
indomethacin-pretreated animals responded to neither 
aspirin nor indomethacin with contractions (Table II). 

Uteri from estradiol-pretreated rats responded to 


Table I. Initial amplitude of contraction and 
prostaglandin-like material recovered from the 
bathing media of uteri from estradiol-treated (10 ug 
per day) and estradiol plus indomethacin-treated 
(10 mg. per kilogram) rats. 









Estradiol 
and 
indomethacin 


(n =6) 










Estradiol 
(n = 6) 





165+0.37 0.98 +0.31 <0.05 


Initial contractions 
(g displacement) 


Prostaglandin-like 
material* (ng. per 
20 ml. bath fluid) 


PGF ag 320 0 = 
PGF ya 150 0 = 
PFE, 0 0 = 
PGE, 30 0 = 





*Corrected for recovery of 78 per cent. 


Ca** with increased contractility; this phenomenon 
was particularly evident in quiescent, rinsed prepara- * 
tions (Fig. 3, A). Uteri from indomethacin-pretreated ` 
rats, however, reacted little to the addition of Catt to. . 
the medium (Fig. 3, B; Table I). In every case 
7 X 1077M PGF,, completely restored uterine respon- 
siveness to Catt (Fig. 3, C). Ethanol (10 to 100 al) did 
not markedly affect either spontaneously active or 
inactive, rinsed preparations (Fig. 3, D and £E). 
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Fig. 3. A, Stimulation of rat uterine contractility by 7 mM. CaCl, (added at arrow). B, Lack of effect of 
7 mM. CaCl, (arrow) on quiescent uterus from indomethacin-pretreated rat. C, Lack of effect of 7 
mM. CaCl, (first arrow) followed by contractions induced by addition of 71 nM. prostaglandin Foy 
(second arrow). D, Slight inhibition of actively contracting rat uterus caused by addition of 50 A of ` 
ethanol (42 mM. final concentration) at arrow. E, Lack of stimulation of quiescent rat uterus by 50 


of ethanol added. at arrow. 


Pretreatment of spayed female rats with indometha- 
cin (108 mg. per kilogram) prior to sacrifice sig- 
nificantly reduced the responsiveness of uterine prep- 
arations to acetylcholine (p < 0.05; Fig. 4, 4 and C} 
when compared to the response of uteri from control 
animals. Addition of prostaglandin F,, to the media 
at threshold levels (7 x 10-®M) failed to increase sig- 
ficantly the response to acetylcholine of uteri from 
animals pretreated with indomethacin (p > 0.20; Fig. 
4, B). . ; 


- Comment 


. Nonsteroidal, anti-inflammatory drugs may inhibit 
smooth muscle contractility. Northover’* has attrib- 
uted this effect to an alteration by indomethacin of 
Catt binding by subcellular membranes. Other work- 
ers have: found prostaglandin output to decrease 
following indomethacin or aspirin treatment of rat 
uterine and other preparations.* ê In addition, cyclic 
AMP production increases in rat gastric mucosa in the 
presence of aspirin. We here report an additional, 
stimulatory effect of these drugs on smooth muscle 
contractility, in consonance with aspirin’s ability to 
bring about premature parturition in mice.? One 
plausible cause of increased motility would be a 


displacement of Cat? from subcellular membranes, 
leading to temporarily high levels of unbound, intracel- 
lular Catt. Reduced motility would be expected 
following an éfflux of this ion from smooth muscle 
cells. Our observations that uteri from indomethacin- 
pretreated rats are initially quiescent in vitro, and that 
these uteri respond to either acetylcholine or Ca*t at a 
low level, accord with such a train of events. 

In a previous report, Vane and Williams? did not 
find any change in uterine sensitivity to acetylcholine 
after indomethacin treatment in vitro. These workers, 
however, added the indomethacin directly to the 
uterine bathing medium for brief periods (30 to 90 
seconds), whereas we injected rats with this: compound 
intraperitoneally for 2 days prior to the experiment. 
In addition, their failure to observe increased contrac- 
tility could be due to their use of preparations that 
were already motile as a consequence of prostaglandins 
present in the bathing medium. By first rinsing the 
uteri with fresh Tyrode’s solution, we reduced contrac- 
tility, thereby increasing the sensitivity-of the prepara- 
tion to aspirin or indomethacin. Our present results 
support the conclusion drawn from previous studies® ë 
concerning the contribution of- prostaglandins to 
smooth muscle motility in vitro, since uteri from rats 
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Table II. Contraction frequency (10 minute interval) 
of uteri from estradiol-treated (10 wg per day) rats 
vs. those from estradiol plus indomethacin-treated 
(10 mg. per kilogram) rats in response to stimulation 
by indomethacin, aspirin, and CaCl, 








Estradiol 
and 
Estradiol indomethacin 
{n = 6) (n =6) P 
Aspirin 
(2.8 x 10-4M)* 10.67+0.88 0.5 +0.21 <0.001 
Indomethacin 
(1.4 x 1074 M)* 8.75+0.63 0.0 <0.001 
CaCl, (7 mM.) 92 +0.80 0.832041 <0.001 


CaCl, (7 mM.) + 


PGFoq (5 xX 1077M) 14.1 +0.53 12.0 +0.23 >0.20 





*0.05 mg. per milliliter. 


pretreated with indomethacin produced no prosta- 
glandin-like material and were inactive. In addition, 
prostaglandin F,, always restored uterine contrac- 
tions and responsiveness to Catt. As did Vane and 
Williams,® we failed to detect any prostaglandin E, in 
the media from actively contracting preparations, 
although other PG’s were present. We found no direct 
inhibition of active uteri by either aspirin or in- 
domethacin, however. We conclude, therefore, that 
reports of immediately reduced motility may be 
attributable to rinsing the preparations, thereby re- 
moving any prostaglandins that may already have been 
present.- Alternatively, indomethacin or. aspirin may 
directly inhibit uterine contractions, regardless of the 
presence of prostaglandins, at the lower concentrations 
used by other researchers.* ® : 
The evidence presented here suggests that, in 
addition to exerting inhibitory effects on prostaglandin 
synthesis, indomethacin and aspirin directly affect 
smooth muscle. Observed activation of uterine muscu- 
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Fig. 4. 4, Log dose-response (LDR) curve for the 
acetylcholine-caused contraction rate in uteri from estradiol- 
pretreated rats. B, LDR curve for acetylcholine stimulation of 
uteri from estradiol- and indomethacin-pretreated rats, in the 
presence of 7 nM. prostaglandin Fyy. C, LDR curve depicting 
the response of uteri from estradiol- and indomethacin- 
pretreated rats to acetylcholine. Vertical bars equal + the 
standard error of the mean. 


lature by high doses of anti-inflammatory compounds 
may explain the premature induction of labor by 
indomethacin or aspirin,” 1° whereas their reported 
delay of parturition? 8 may be due to their effects on 
prostaglandins, cyclic AMP, or Catt balance. It now 
seems apparent that the actions of indomethacin and 
aspirin may not be totally explained by their inhibiting 
prostaglandin synthesis. l 
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Prognostic value of antenatal screening 


JAMES WALKER, M.D. 
Dundee, Scotland 


` Rates of stillbirths and first-week deaths have fallen steadily in Scotland in the last 30 
years. Seventy-five per cent of all such deaths in the City of Dundee now follow the 
clinical condition of “antepartum hemorrhage,” “premature labor,” “poor fetal growth,” 
and “lethal deformity,” all of which are conditions associated with poorer environmental 
conditions which are worse in larger industrial cities. Therefore, we are concerned with 
these clinical situations and with fetal death and subsequent morbidity of children born in 
those situations. This paper describes in summary a planned study of antenatal screening 
with, assessment of fetal placental hormones, fetal biparietal diameter, and other 
determinants of fetal well-being, the growth of the child and weight at birth, the quality 


of the labor, the neonatal state, and the ultimate quality of the child. 


CERTAINLY, SINCE 1940, there has been in 
- Scotland a steady and continuous fall in the perinatal 
mortality rate (stillbirths after 28 weeks plus first-week 
deaths). 

The reasons for this fall are a steady improvement in 
the health of the community (although nearly 25 per 
cent of women of reproductive age are still less than 5 
feet, 1 inch in height) some change in the age and 
parity distribution, and, of course, greatly improved 
obstetric and early neonatal care. 


Value of antenatal screening 
In the City of Dundee, there was a high birth rate in 


. 1960 to 1963 because more women were having third, 


fourth, or fifth babies. The birth rate has now fallen to 
12.3 per 1,000 in 1973, because of fewer women 
having more than two children. There is a fall in the 
number of first pregnancies possibly because of some 
postponement of child-bearing, but 35 per cent of all 
births are now to primigravidas and 30 per cent are 
second pregnancies — only 7 per cent are fifth or later 
pregnancies. Forty-five per cent of our mothers are un- 
der 25 years of age, and only 4.7 per cent are over 35. 

However, it is possible to evalute the clinical situation 
in which improvement has occurred only when each 
individual death is- classified by the clinical cause 
responsible for the death. 


From the Department of Obstetrics and-Gynecology, 
University of Dundee. 
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Meeting of the American Gynecological Society, Coronado, 
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Table I. Dundee perinatal mortality rates per 1,000 
single legitimate pregnancies 


8.8 


1956-1959 2.8 3.0 3. 


6 Ll 

1960-1963 9.3 A 7 ; 1.7 te 1.7 3.1 1.9 

1964-1968 6.1 34 38 16 07 LI 24 13 

1969-1973 5.1 25 30 10 02 12 14 13 
10.6 5.0 

1974 82 09 50.045 09 09 14 18 

72% 
DEF = Lethal deformity; APH = antepartum hemor- 


rhage; PU = premature unknown; MD= maternal disease; 
TOX= toxemia; TR= trauma; MU= mature unknown; 
O= other. ; 


Such a classification has been applied to national 
death on a limited scale, but intensive analysis of 
perinatal deaths in the'cities of Aberdeen, Dundee, 
and, more recently, Glasgow has been undertaken by 
the technique. In Dundee, it will be seen that, since 
1956, there has been a steady fall in death rates in all 
clinical cause groups (Table 1). ‘Provisional figures for 
1974 show that 72 per cent of all perinatal deaths are in 
the clinical cause group of “lethal deformity,” “an- 
tepartum hemorrhage,” and “premature unknown” 
and that 25 per cent of all deaths are in fetuses 
weighing less than 1,000 grams. 

Comparison of clinical death causes and rates in 
infants of unselected Glasgow women with those of 
“selected” Dundee married women having a single 
pregnancy (Table II) show that the major difference 
between the two is in the same groups, ie. the 
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Table II. Perinatal mortality rates per 1,000 in Glasgow, 1970, and in Dundee, 1969-1973 


Glasgow (27.6) 6.3 
Dundee (15.6) 5.1 


Pa 
5.6 6.0 0.7 1.7 


2.5 3.0 1.0 


U ? 
1.4 3.0 1.3 1.6 
0.2 1.0 1.5 1.3 





For explanation of abbreviations, see footnote to Table I. 


“environmental” group plus the “mature unknown” 
group which is often associated with late pregnancy 
failure. Causes easily amenable to obstetric care are 
roughly equal in the two cities. 

Perinatal death of the mature infant is no longer a 
serious clinical problem, and we are now concerned 
almost entirely with the environmental problems of 
lethal deformity, premature labor, and retarded in- 
trauterine growth and with death resulting from these 
causes or with the “quality” of the child surviving these 
situations. Therefore, we must study all these events of 
pregnancy and labor which might influence physical 
and mental growth and development of the fetus or 
which may physically damage its mechanisms or its 
normal state. 

Labor and the events of labor as producers of risk 
are covered by intensive monitoring systems. However, 
perinatal death associated with labor and the im- 
mediate postnatal period has `a rate (corrected for 
deformity) of some 3 per 1,000, and it is clear that 
intensive monitoring of labor will save the lives of very 
few babies indeed. However, it may minimize morbid- 
ity. The intelligent concern of the obstetrician is, as 
we have said, now centered more on the “quality of 
the child produced” and on those events of pregnancy 
and labor which may influence that quality. There is 
much evidence that the fetus in a poor growth situation 
is, of course, particularly at risk of long-term handicap 
from added labor risk. 

It has become customary to talk of the “at-risk 
pregnancy” selected on clinical grounds for special 
antenatal and labor care. Multiple antenatal and labor 
monitoring systems are in the process of evolution and 
evaluation largely at random in the somewhat frantic 
search for guidelines to the well-being of the individual 
fetus and as a measure of the stress to which he has 
been subjected. In view of this, it was decided, in 1974, 
by the Departments of Obstetrics and Gynaecology, 
Clinical Chemistry, and Paediatrics, of the University 
of Dundee, that a systematic study should be developed 
of the clinical value of the various biochemical, 
physical, and physiologic tests available to us. 

Three groups of patients were selected: (1) those 
with a bad obstetric history, especially of pregnancy 
failure; (2) a mixed group of primigravidas which were 
divided into a group likely to provide normal pregnan- 


cy {tall, well-nourished, and 20 to 30 years of age) and 
a group in which poor fetal growth and prematurity 
were likely (low social class, small, and under 25 or over 
35 years of age). , 


The screening study 

Antenatal assessments. Urine samples (24 hours) 
were analyzed for “total” estrogen content at 30, 34, 
and 38 weeks as a check against other findings. Blood 
samples taken after 16 weeks regularly throughout 
pregnancy and during labor for estimations (mostly by 
radioimmunoassay techniques) of human chorionic 
gonadotropin, human placental lactogen, estriol, es- 
tradiol, progesterone, and alpha fetoprotein (others in 
special cases). The biparietal diameter of the fetal head 
was determined by ultrasound at similar stages in all 
pregnancies. 

During labor. Maternal blood samples, electronic 
monitoring of the fetal heart rate, and intrauterine 
pressure were recorded, and the scalp blood pH was 
measured if necessary. Maternal uterine vein samples 
were taken where the abdomen was open. 

At birth. Umbilical vessel samples were taken for 
hemoglobin and haematocrit, blood gas, and blood 
hormone estimations as in the mother. Babies were 
then automatically specially followed up by the 
neonatal pediatric service. A long-term follow-up is 
being undertaken by the pediatric assessment organi- 
zation already mounted within the city. 

To date, we have screened approximately 150 
mothers. Their babies have also had unbilical vein 
samples and are now in pediatric follow-up. About a 
further 100 will be delivered in the next six months. 
We propose to cease the screening by late summer of 
1975, and extensive analyses will be made. 


Results 


Sample preliminary results’ of three analyses are 
presented. 


Alpha fetoprotein. Alpha fetoprotein was dem- - 


onstrated in serum from the human fetus in 1956,? 


and, in 1967, its source was noted to be the fetal liver in” 


the human subject.’ (The possibility of some produc- 
tion by the human yolk sac was not fully investigated; 


‘in the rat, the yolk sac is a common source.) 


It was shown‘ that in anencephalic pregnancy the 
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Fig. 1. Alpha fetoprotein (AFP) in amniotic fluid and in fetal and maternal serum. 
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Fig. 2. Alpha fetoprotein in maternal serum—normal pregnancy (mean + one standard deviation), 
pregnancy with anencephaly, and multiple pregnancy. 


alpha-fetoprotein concentration in the amniotic fluid 
. was well above the normal range before 25 weeks of 
gestation but that the difference from the normal 
‘range was not quite so clearly defined after that time. 
Brock and Sutcliffe* were the first to suggest that alpha 
fetoprotein could act as a, marker molecule to select 
pregnancies where termination would prevent the 


birth of an anencephalic child or a child severly 
affected by spina bifida. 

Subsequent evidence suggests that high readings in 
the amniotic fluid are seen only in the serious degrees 
of spina bifida and not in minor degrees, especially in 
closed spina bifida (15 per cent of the total) which will 
respond to postdelivery therapy. High readings in 
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Fig. 3. Progesterone in maternal plasma (mean + one samidard deviation) in normal pregnancy and 
in some abnormal conditions. 
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Fig. 4. Estriol levels in maternal plasma (normal + one standard deviation) and in association with 
a A poor fetal growth and a case of premature labor at 30 weeks. 
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Fig. 5. Estriol levels in maternal plasma in pregnancy with anencephaly. 


amniotic fluid are seen in congenital nephrosis™ and in 
other central nervous system anomalies. é 

We have previously shown that there are tw 
varieties of clinical anencephaly,’® that occurring in 
first or second pregnancies (often associated with 
previous abortion), which tends to repeat several times, 
and that occurring sporadically in later pregnancies. 
Those who have had a damaged child before are at 
high risk and amniocentesis is justified, but the very 
large majority of women with an anencephalic or spina 
bifida—affected child have not had a previous child with 
the same condition. Therefore, screening by a blood 
test is essential. We have begun this screening and now 
take serum at all first clinic visits (10 to 20 weeks). High 
readings are expected in some 2 per cent of pregnan- 
‘cies, and in those amniocentesis is justifiable; however, 
anencephaly should be checked if possible by estriol 
excretion or by ultrasound and multiple pregnancy 
should be excluded. 


In our own city, the rate of open spina bifida or- 


anencephaly is likely to be about 7 per 1,000. Am- 
niocentesis would be justifiable in cases with a high 
alpha fetoprotein level, since nearly one third of these 
* are likely to have a child sufficiently abnormal to justify 
termination. 

Preparation for screening test. Purified alpha fetopro- 
tein was prepared by Mr. John Young in our 
laboratories from human fetal serum at 14 to 18 weeks’ 
gestation. 


Anti-alpha fetoprotein prepared in rabbits was 
obtained from Behringwerke. The radioimmunoassay 
was performed with the double-antibody method; the 
second antibody (a donkey anti-rabbit globulin) was 
obtained from Wellcome Laboratories. 

Fig. 1 is a diagrammatic figure of the likely findings: 
(1) amniotic fluid, peak level at 14 weeks and by term 
may be barely detectable; (2) fetal serum, peak level 
also about 14 weeks of pregnancy and the fall is similar 
in time and degree to that in amniotic fluid; (3) 
maternal serum, levels are low at 14 weeks and rise to 
peak at 30 weeks, then decline. 

Our own results in normal pregnancies (Fig. 2) 
show the expected pattern. It is important to see that 
in anencephaly (closed circles) very high readings 
before 20 weeks are clearly distinguishable from the 
normal. Levels change little in the presence of anen- 
cephaly so that by 30 weeks serum levels are very close 
to the upper range of normal. 

Open circles show a twin pregnancy which at 30 
weeks or so is indistinguishable from anencephaly. In 
diabetic pregnancy, readings are very low. Readings at 
16 weeks should screen out anencephaly/spina bifida. 

Progesterone. Progesterone produced by the 
placenta is essential to the fetus as a building block for 
the adrenal corticoids, and much profit might be 
gained from a study of fetal response to stress in 
association with the available levels of placental proges- 
terone. High levels of corticosteroid of fetal origin are 
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Fig. 6. Estriol levels in maternal plasma ina patient with diabetes. 


associated with labor at term, and there must be an 
association with progesterone. Therefore, we are 
concerned with progesterone but still doubtful of its 
real role. A , owe 

Our laboratory? demonstrated plasma levels running 
from 70 ng. at 20 weeks to a mean at 38 weeks of some 
140 ng. although the scatter was wide (50 to 250 ng.). 
There was no rise or fall in the mean after 36 weeks. 

Others“ have shown mean levels rising from 50 to 
150 ng. per milliliter from 20 to 34, weeks and then a 
clear fall to a mean of 100 ng. in the next few weeks 
until labor, but this fall was not found by all workers.” 

Our most recent results are seen in Fig. 3. The mean 
level rises from 37 ng. per milliliter at 20 weeks steadily 
and without a fall to 154 ng. at 40 weeks (114 to 194 
ng. + one standard deviation). 

A diabetic subject had very high readings in the 
blood, confirming the findings of others,? and some of 
the patients with anencephalic fetuses have low levels. 
Patients with premature labor had mixed readings. 

The mean level of the maternal peripheral blood in 
the first stage of labor is a little lower than the term 
reading, but this is not uniform in the individual case as 
Të have shown previously. 

Determination of the full significance of proges- 
terone levels and those of its associated metabolites and 
of the ratio of estrogens (estradiol-178 and estriol) 
requires further study. 

Estriol. The value of estimation of maternal urinary 


estriol in the antenatal care of women with hyperten- 
sion syndromes in pregnancy,’ in poor growth situa- 
tions, and as an occasional monitor for anencephaly, 
congenital hepatitis, and the adrenal deficiency syn- 
drome is undoubted.’ 

Estriol itself. has no assignable function. It arises 
primarily - from maternal acetate by steps well known 
to us, from progesterone, and from maternal placental 
estradiol or estrone. 

It is noted in studies from our biochemical medicine 
laboratory (Fig. 4) that levels of plasma estriol rise 
rapidly in late pregnancy. A rise has been shown by us 
previously with the use of gas-liquid chromatography 
(GLC) instead of radioimmunoassay. l 

The clinical biochemists for this study used the 
technique originally described by Wilson?” which isa 
modification of the technique of Gurpide and as- 
sociates.'° The antiserum itself is nonspecific, but ade- 
quate partitioning should remove estradiol, estrone, 
and other interfering estrogens. The assay as shown 
by GLC should then be specific for estriol and mea- 
sure total conjugated, nonconjugated, protein-bound, 
and non-protein-bound hormones. The results shown | 
here are roughly double those quoted by Wilson, and 
we are not entirely happy that our results are, in fact, 
totally specific but they are of practical clinical value. 

Plasma estriol in this study rises rapidly for a mean of 
6.4 wg per. 100 ml. at 20 weeks to nearly 40 ug by term. 
In early labor, the level is even higher. Note the special 
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levels seen in those mothers with premature labor, 
poor growth of the fetus," anencephaly (Fig. 5), and 
diabetes (Fig. 6). This promises to be a very useful tool. 

It is interesting to note that alpha fetoprotein is likely 
to bind estrogen strongly and that the period of fall of 
alpha fetoprotein levels is close to that at which es- 
trogen increases in concentration, again over a period 
of maximum blood volume. 


Comment 


This is a very sketchy outline of a preliminary report 
of an extensive study. 
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When we have complete studies, we should be able to 
correlate fetal well-being with the whole battery of tests 
as well as labor onset and the pattern of labor with the 
ranges and ratios of various hormones. Fetal levels at 
delivery will be available as will fetal blood gas infor- 
mation. Testosterone in the infant at birth will be 
followed into three-month testosterone levels and re- 
lated to the stress situation. The infants will be followed 
up by Dr. Cecil Drillien and her research team. 
Perhaps in a year or so we may weave a series of stories 
from our material. - 
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By identifying the clinical cause of each perinatal 
death, Professor Walker has revealed that 72 per cent 
of the perinatal deaths in Dundee and in Glasgow are 
due to fetal deformity, antenatal hemorrhage, pre- 
maturity, and factors causing intrauterine fetal death. 
These losses cannot be prevented by obstetric care or 
intensive monitoring of labor. 

Incidentally, the high rate of lethal fetal deformity 
(8.2 per 1,000 births) is apparently peculiar to Dundee 
and to Scotland. It contrasts sharply with the rate of 3 
per 1,000 reported in Philadelphia in 1973. 

Professor - Walker accepts the use of intensive 
monitoring during labor but believes that this will save 
the lives of.very few babies in Scotland. I suspect that its 
usefulness will prove to be far greater in our country, 
especially in those areas where we continue to em- 
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phasize childbirth without pain, elective induction of 
labor with oxytocin, heavy analgesia during labor, and 
operative delivery. 

The real importance of Professor Walker’s paper 
relates to his carefully planned cooperative study of the 
value of a variety of tests now available to us in studying 
the growth and development of the fetus. This area of 
study obviously could produce vitally important infor- 


mation regarding uncontrollable perinatal deaths - 


which are of great concern to Professor Walker and to 
all obstetricians. The plan of study that he has 
presented appears to be logical and practical. The 
careful monitoring of these parameters of fetal growth 
and development throughout pregnancy in a sizable 
series of patients is a major effort involving many 
people and a great deal of work. The preliminary data 
that Professor Walker has presented from three 
important areas verify and expand some current 
concepts and indicate that much more extensive 


information will be available following completion of |. 


the current physiologic monitoring program. Correla- 
tion of those data with the quality of the baby produced 
and with the subsequent growth and development of 
the child should produce much new, valuable, and 
possibly startling information. 

Dr. E. Srewart TAYLOR, Denver, Colorado. Profes- 
sor Walker has given the elements of modern prenatal 
care which comprise the new clinical science of 
perinatology. The elements that are most useful, I 
think, and in fact are almost indispensible to the 
operation of a modern obstetric unit are as follows: (1) 
serum estriol determinations, (2) amniotic fluid/ 
creatinine levels, (3) lecithin/sphingomyclin ratios, (4) 
ultrasonic evaluation of the fetus for growth and 
development and for detection of congenital abnor- 
malities in indicated situations, (5) the availability of 
genetic amniocentesis for study and detection of 
karyotype or chemical abnormalities, (6) availability of 
electronic and chemical fetal monitoring during labor, 
and (7) an intensive care nursery. Approximately 11 
per cent of prenatal patients of an average service will 
require biochemical, ultrasonic, or genetic study dur- 
ing the prenatal course. These tests have to be done in 
specialized laboratories. Approximately 20 per cent of 
patients need to have electronic or biochemical 
monitoring during labor. We have found that 4 per 
cent of newborn infants in the State of Colorado 
require the availability of, or transfer to, an intensive 
care nursery. The staff must be composed of specially 
trained people. : 

The simple listing of these seven added essentials to 
modern obstetric care is not enough. In order to 
provide these services, a hospital must have at least one 
full-time consultant present who can interpret the data 
that come from the specialized laboratories and must 
have a team in the labor and delivery area that can 
evaluate and apply the information gained from the 
fetal monitoring. Most important of all, I think, is a 
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well-equipped and well-staffed intensive care nursery 
facility where early diagnosis and treatment of diseases 
of the newborn infant can be carried out by nurses and 
pediatricians who are also neonatologists. 

I enjoyed Professor Walker’s review of the experi- 
ence in Scotland very much. According to his statistics, 
only 25 per cent of the problem of perinatal loss is 
solvable by the acts of obstetricians; 75 per cent of the 
problem is social or genetic and beyond the scope of 
our instrumentations, laboratories, techniques, and 
decisions. 

Dr. Kamran S. Mocuissi, Detroit, Michigan. I think 
that perhaps Dr. Taylor raised a very important point. 
We know that socioeconomic problems are having a 
great impact on perinatal deaths. Is Professor Walker 
able to tell us whether he can break down the socio- 
economic subgroups contributing to each one of his 
reported factors in perinatal death? And, if so, how will 
he go about correcting such factors? 

Dr. A. Brian Lrrrie, Cleveland, Ohio. I have an 
innate admiration for the British in that they have 
regionalized obstetric care. There are also attempts 
being made to regionalize obstetric care in this country. 
Although we are far behind, Professor Walker's pre- 
sentation will add stimulus. i 

J would like to emphasize some points that he made. 
The first is cost. It has been simple in Britain and in 
Canada as health care costs gradually reached the gross 
national product and some decisions had to be made. 
For example, one of our colleagues recently referred to 
the large number of blood estriol determinations for 
prenatal diagnosis as “the billion dollar boondoggle.” 
Therefore, we have to approach all newer tests with 
some reasonable type of evaluation to determine what 
is of value and what is not. 

Also, most of us are not aware of the costs of 
obstetric care once proper care has been instituted for 
the patients that have high-risk problems, because they 
are concentrated in certain parts of the country and in 
certain parts of the cities. We have recently done a cost 
survey on 10 maternal and infant care projects across 
the country. The initial visit for a patient to one of 
these units will cost anywhere from $90 to $250. In 
addition, there has been an additional $40 to $50 for 
laboratory determinations that are being made on 
these patients. This appears to be a very high cost. 
When we also realize that the Robert Wood Johnson 
Foundation is now putting some ten or eleven million 
dollars into five centers to try to determine if region- 
alization if efficient, economic, and reasonable, I think 
we then can realize the importance of the work that 
has been presented to us today. We must solve some of 
these problems or we are going to price ourselves out 
of business. 

Dr. Epwarp J. Quituican, Los Angeles, California. I 
would like to make a couple of obvious comments. One 


is that the 23 per cent figure that has been alluded to is’ 


a very important figure. It tells us that one is going to 


. 
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need to have tremendous numbers of patients before 
these techniques can actually be evaluated. This 
evaluation does need to be done, I think, desperately. 
Many of the techniques, including fetal heart rate 
monitoring and scalp sampling, have been almost 
accepted without complete evaluation which leads me 
to a question for Dr. Walker. 

Are his patients going to be randomly assigned to 

‘these diagnostic modalities so that at an “x” period of 
time I can tell how patients have fared who have been 
monitored by one technique or another as opposed to 
those who have not? 

Dr. JAMES WALKER (Closing). I was expecting more 
criticism of some of our biochemistry. 

In response to Dr. Montgomiery’s comments con- 
cerning the problems of perinatal death, we are for- 
tunate that we have regionalization so that we can, in 
fact, examine deaths from a compact area. We are in 
our area about half a million people all together, and it 
is easy to keep an eye on what is happening and assess 
the clinical cause in each case of perinatal death. 
Interestingly, lethal deformity has gone up in the last 
few years. 

Another new phenomenon also has occurred. Dr. 
Herrmann (and Dr. Moghissi) was talking the other 
day about the urban/rural story. We find in our rural 
districts that we now have a much higher perinatal 
death rate than in our urban districts. This is because 
of an increase-in deformity rates and high prematurity 
rates in the rural population. This is quite new. The 
rise was bad enough to worry the local people there 
about obstetric standards until we showed them the 
causes. And, of course, it makes one feel a little 
helpless. Whether or not this has something to do with 
some new problem of the rural ‘poor, I do not quite 
know. This method of using clinical assessment and 
clinical evaluation of death does help to pinpoint at 
least the obstetric clinical situations in which the 
problems are arising. 

Dr. Taylor, I can assure you we have special nursery 
care which is of very high quality because our neonatal 
pediatrician was trained in Denver, as you know. He is 
a Scotsman who stayed for a long period in Denver and 
then came back, and we are delighted to have him. 
That is where we get our quality. 

In this screening group of selected women that we 
are studying, we do not use invasive techniques. In 
other words, we are not using creatinine or lecithin/ 
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sphingomyelin ratios as part of the screening because 
we did not think this would be acceptable in otherwise 
perfectly normal patients. We do, of course, use such 
tests where they are clinically required. 

The socioeconomic problems, of course, are terribly 
real. They show up, and this is re-emphasized as Dr. 
Little mentioned. 

What are the problems now? How do we get better 
babies? Only something like 3 per cent of our perinatal 
risk is the labor risk. Labor is, of course, very highly and 
carefully monitored. But it is a tiny numerical group, 3 
per cent of the total risk situation. The very; very high 
risk is in the babies who do not grow, the babies who 
are born too soon, and the babies who are abnormal. I 
do not know whether one should continue to be too 
worried about these; is it nature? We may well be 
coming down to an irreducible low, but, nevertheless, 
we should keep trying. 

Before we consider the idea of feeding fetuses, we 
must gét some measure of the problem. As you now 
know, amino acid stitdies suggest it is not always the 
mother who is at fault. The mother’s levels are often 
high, but the baby’s are not. So there are all sorts of 
problems. 

Cost is part of the reason that brought this up. A Scot 
is canny, as you know. Half of this research was done 
by our own departmental (Obstetrics/Gynaecology) 
laboratories, and half was done by the routine hospital 
clinical chemists. They were worried that a whole range 
of tests would be asked for—without our junior staff 
knowing what the investigations meant and using thern 
randomly. We were putting up costs as several 
thousand patients have routine tests done without any 
knowledge of the value of each test. This is why we did 
this study. It costs us something of the order of $2 for 
each estriol test. 

Pure alpha fetoprotein i is a very expensive material 
to obtain, and we have many vials which we made 


- ourselves. This is one of the strange things. We have a 


very good young laboratory graduate technician who 
didn’t know it was difficult to extract pure alpha feto- 
protein so he just did so! 

In this study, as currently designed, Dr. Quilligan, 
every woman has all tests done as a method of assessing 
value. Once this stage has been reached and we begin 
to assess value, we must get some answers with a 
“two-tailed” test or any other kind of statistical tech- 
nique; we will do our best. 
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Impending motherhood is a time for great expectation, and y 
time for increased risk of varices in the lower extremities, ] 
especially with a second or subsequent pregnancy. The discom- 
fort and disfigurement of varices are an unwelcome and per- 
haps unnecessary intrusion upon these special moments. Yet, 
increased intra-abdominal pressure, expanded blood volume Biz. 
and decreased physical activity may come to sharp focus + 
during pregnancy predisposing to varices of the lower ex- 
tremities. 

Naturally, varicose veins become more severe in subsequent 
pregnancies and may reach the critical stage. Temporary valve 
incompetence associated with chronic venous distention lays 
the groundwork for vascular impairment of a very permanent 
nature, perhaps varicosities of the lower extremities for life. 

A Jobst Pregnancy support applies external counter- 
pressures that oppose excessive venous pressures during 
pregnancy. Fatigue and discomfort are relieved. Edema is 
alleviated.! A Jobst support worn during the critical 
months of gestation, may prevent permanent damage 
to distended veins.? 

Thompson reports, “We have preferred the Jobst 
stocking in our clinic. An elastic leotard produced by 
this company is particularly useful for varicose veins 
during pregnancy. Most patients are pleasantly sur- 
prised by the comforting support this garment gives? 3 
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Program of Treatment 
for Varicosities Attendant to Pregnancy. You will 
receive a collection of clinical reprints on the subject 
and a full color, twelve-page mono- 
graph and bibliography describing the 
physiological fluid dynamics of external 
elastic compression. You might also 
like a twenty-eight-page patient education 
booklet, edited by a prominent obstetrician, 
entitled: Answering Your Questions 


About Varicose Veins During Pregnancy. ay 
Varices of Pregnancy? E ag E J 
Jobst can help. me era ; 
1. Beninson J: Six years of pressure gradient " FA 
therapy. A general survey. Angiology 12(1):38, i = 
1961. Pregnancy, a critical time forthe development of venous 
2. Fegan G: Varicose veins — compression sclero- insufficiency. Varices are a source of discomfort, edema 
therapy. Wm. Heinemann Medical Books Ltd., and fatigue to many pregnant women. Temporary valve * 
London 1967. incompetence associated with chronic venous distention 
3. Thompson NW: The diagnosis and treatment lays the groundwork for vascular impairment of a very 
of varicose veins. Univ of Mich Med Cntr Jnl 31 permanent nature. Perhaps, disfigurement for life. 
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When a mixed infection causes a vaginal 
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as well as Trichomonas vaginalis.” 


Burning, erythema, itching and discharge are 
_ common symptoms of a variety of vaginal 
infections. It is therefore important to realize 
that vaginal infection can be mixed. The 
coexistence of Candida and Trichomonas 
vaginalis, for example, is not uncommon. 

A topical fungicide will usually control the 
yeast infection of candidiasis. 

Flagyl” (metronidazole) is the recognized 
treatment of choice for trichomonal vaginitis, 
which is often characterized by a bubbly, thin, 
yellow to light green or grey discharge. 

In addition, secondary symptoms of pruritus 
vulvae, soreness, irritation, burning, dyspareu- 
nia, offensive odor and, occasionally, urinary 
frequency may occur. The systemic action 

_ of Flagyl may usually be relied upon to 
eliminate trichomonads from the vagina, the 
pataurethral and Bartholin’s glands, and the 
bladder as well. 


Therapy of choice for women: One 250-mg. 


_ Flagyl tablet orally three times daily for ten 


e ; 
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patient may have concurrent 








days in conjunction with treatment of her 
male partner, when he has been shown to 
harbor the organism. 

The only choice for infected men: One 
250-mg. Flagyl tablet orally two times daily 
for ten days concurrent with treatment of his 
infected female partner. Topical medications 
are useless in men. Only the systemic action of 
Flagyl can eliminate trichomonads entrenched 
in the male genitourinary tract. 


t bley; L. J. and Kasdon, S. C.: A New Look at Vulvovaginitis, ed, 2, Chicago, Searle & Co., 
972 
2, p. H. 


Flagyl 


brand of 


metronidazole 


Make sure trichomoniasis 


isn’t left behind. 





Flagyl 


(metronidazole) 


Indications: For the treatment of trichomoniasis in 
both male and female patients and in the sexual 
partners of patients with a recurrence of the infec- 
tion provided trichomonads have been confirmed 
by appropriate laboratory procedures (wet smear or 
culture). The oral tablets are indicated also for 
acute intestinal amebiasis (amebic dysentery) and 
amebic liver abscess. 

Contraindications: Evidence or history of blood 
dyscrasia, active organic disease of the CNS, the 
first trimester of pregnancy and a history of hyper- 
sensitivity to metronidazole. i 
Warnings: Flagyl! should not be used in the first 
trimester of pregnancy (see Contraindications). Use 
with discretion during the second and third trimes- 
ters of pregnancy and restrict to those pregnant 
patients not cured by topical measures. Flagyl 
(metronidazole) is secreted in the breast milk of 
nursing mothers. It is not known whether this can 
be injurious to the newborn. 

Note: Tumorigenicity Studies in Rodents. Metro- 
nidazole has shown evidence of tumorigenic activ- 
ity in a number of studies involving chronic, oral 
administration in mice and rats. 

Most prominent among the effects in the mouse 
was the promotion of pulmonary tumorigenesis. 
This has been observed in all five reported studies 
in that species, including one study in which the 
animals were dosed on an intermittent schedule 
(administration during every fourth week only). The 
published results of one of the mouse studies indi- 
cate increases in the incidence of malignant lym- 
phomas as well as pulmonary neoplasms associated 
with lifetime feeding of the drug. All these effects 
are Statistically significant. 

Two long-term toxicity studies in the rat have 
been completed. There was a statistically signifi- 
cant increase in the incidence of various neo- 
plasms, particularly mammary tumors, among 
female rats administered metronidazole over that 
noted in the concurrent female control groups. 

Unpublished results of a lifetime tumorigenicity 
study in hamsters have been reported to be negative. 
Precautions: Mild leukopenia has been reported 
during Flagyl use; total and differential leukocyte 
counts are recommended before and after treat- 
ment with the drug, especially if a second course 
is necessary. Avoid alcoholic beverages during 
Flagyl therapy because abdominal cramps, vomiting 
and flushing may occur. Discontinue Flagyl promptly 
if abnormal neurologic signs occur. Exacerbation 
of moniliasis may occur. In amebic liver abscess, 
aspirate pus during metronidazole therapy. 
Adverse Reactions: Nausea, headache, anorexia, 
vomiting, diarrhea, epigastric distress, abdominal 
cramping, constipation, a metallic, sharp and un- 
pleasant taste, furry tongue, glossitis and stomatitis 
possibly associated with a sudden overgrowth of 
Monilia, exacerbation of vaginal moniliasis, an oc- 
casional reversible moderate leukopenia, dizziness, 
vertigo, incoordination and ataxia, numbness or 
paresthesia of an extremity, fleeting joint pains, 
confusion, irritability, depression, insomnia, mild 
erythematous eruptions, “weakness,” urticaria, 
flushing, dryness of the mouth, vagina or vulva, 
pruritus, dysuria, cystitis, a sense of pelvic pres- 
sure, dyspareunia, fever, polyuria, incontinence, 
decrease of libido, nasal congestion, proctitis, 
pyuria and darkened urine have occurred in pa- 
tients receiving the drug. Patients receiving Flagyl 
may experience abdominal distress, nausea, vomit- 
ing or headache if alcoholic beverages are con- 
sumed. The taste of alcoholic beverages may also 
be modified. Flattening of the T wave may be seen 
in ECG tracings. 

Dosage and Administration: For Trichomoniasis. /n 
the female: One 250-mg. tablet orally three times 
daily for ten days. Courses may be repeated if re- 
quired in especially stubborn cases; in such pa- 
tients an interval of four to six weeks between 
courses and total and differential leukocyte counts 
before, during, and after treatment are recom- 
mended. Vaginal inserts of 500 mg. are available 
for use, particularly in stubborn cases. When the 
vaginal inserts are used, one 500-mg. insert is 
placed high in the vaginal vault each day for ten 
days and the oral dosage is reduced to two 250-mg. 
tablets daily during the ten-day course of treat- 
ment. Do not use the vaginal inserts as the sole 
form of therapy. /n the male: Prescribe Flagyl only 
when trichomonads are demonstrated in the uro- 
genital tract, one 250-mg. tablet two times daily for 
ten days. Flagyl should be taken by both partners 
over the same ten-day period when it is prescribed 
for the male in conjunction with the treatment of 
his female partner. 

For Amebiasis. Adu/ts: For acute intestinal ame- 
biasis, 750 mg. orally three times daily for 5 to 10 
days. For amebic liver abscess, 500 to 750 mg. 
orally three times daily for 5 to 10 days. Children: 
35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for ten days. 

Dosage Forms: Oral tablets, 250 mg. Vaginal inserts, 
500 mg.; inactive ingredients are lactose, potato 
starch, polyvinyl alcohol and hydrogenated castor oil. 
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ive low-dose oral contraceptive 


An effect 


s into their world... 
Ortho-Novum1/50 2 





Zach tablet contains 1 mg norethindrone and 0.05 mg mestranol. 


A sensible way to start a woman on oral 


contraceptives is with an effective, low-dose 





combination like Ortho-Novum 1/50 0 21 
This combination offers a low dose of 
estrogen, 50 mcg of mestranol, and a low 
i i i 

dose of progestin, | mg norethindrone, 
which can fulfill your contraceptive 


requirements and her contraceptive needs. 


TRADEMARK 


TRADEMARK 


Ortho-Novum 1/50 O 21 is usually a well- 


tolerated’ combination; thus, in clinical 
studies, there is a low drug-related drop- 
out rate. 

Add to this the simplicity of the dosage 
regimen — three weeks on and one week 
off — and the unique Dialpak* Tablet 
Dispenser, which helps recuce the chance 





of error or missed doses, and you have 
an effective combination that fits very 
nicely into their life-style...and thei? worl 


+Serious as well as minor conditions have been reportec 
following the use of oral contraceptives. These conditio 
include thromboembolic disease. The physician should 
alert to the earliest manifestations of any symptoms of 
serious disease and discontinue oral contraceptive there 
when appropriate. The physician should be fully aware 
of the complete Prescribing Information for this produc 


See prescribing information on following page. 


an effective 
low-dose 
oral contrace 





Ortho-Novum1/50-2) ond 28 


Ortho-Novum 1/50/21 and Ortho-Novum 1/50728 TRADEMARK 


Description: Each ORTHO-NOVUM 1/50© 21 Tablet contains 1 mg of the progestational sub- 
stance, norethindrone, together with 0.05 mg of the estrogenic compound, mestranol. 

Each yellow ORTHO-NOVUM 1/502 28 Tablet contains 1 mg of the potent progestational 
substance, norethindrone, together with 0.05 mg of the estrogenic compound, mestranol. 
Each green tablet contains inert ingredients. 

Actions: ORTHO-NOVUM 1/50°21 and ORTHO-NOVUM 1/50°28 act through the mecha- 
nism of gonadotrophin suppression, i.e., through the estrogenic and progestational actions of 
the ingredients. Alterations in cervical mucus and in the endometrium may also contribute to 
the efficacy of ORTHO-NOVUM 1/50321 and ORTHO-NOVUM 1/50228. 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
ah sear should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued 
Indication: Contraception. 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, or a past history of these conditions. 2. Markedly impaired liver function. 3. Known or 
suspected carcinoma of the breast. 4. Known or suspected estrogen-dependent neoplasia. 5. 
Undiagnosed abnormal genital bleeding. 6. Known or suspected pregnancy. 
Warnings: 1. The physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders. thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic. and the use of 
oral contraceptives. There have been three principal studies in Great Britain’ leading to these 
conclusions and three in this country. +” The estimate of the relative risk of thromboembolism 
in the study by Vessey and Doll? was about sevenfold, while the United States studies found 
relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo throm- 
boembolic disease without evident cause as non-users 

In Moy 1974, the Royal College of General Practitioners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a non-user 
group. This study in its interim analysis states, “A statistically significant higher rate of report- 
ing of cerebrovascular accidents in Takers is evident, but the numbers are too small to justify 
an estimation of the degree of risk.” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations 

The Sartwell study? indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study>® of cerebrovascular disorders in women with and without 
Predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in non-users, A comparable estimate for hemorrhagic stroke was 
2.0 


None of the American studies was designed to evaluate a difference between products 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies®’° have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery 
2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or complete 
loss of vision; proptosis or diplopia: onset or aggravation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent or severe: papilledema: or any evidence of 
retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have taken 
Progestogens and/or estrogens during pregnancy.'’'? The safety of ORTHO-NOVUM 
«1/50 121 or ORTHO-NOVUM 1/50 28 in pregnancy has not been demonstrated. Pregnancy 
should be ruled out before initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does not occur 

4. A small fraction of the hormonal agents in oral contraceptives has been identified in the milk 
of mothers receiving these drugs. The long-range effect to the nursing infant cannot be deter- 
mined at this time 

5. Hepatic lesions (adenomas, hepatomas, hamartomas. regenerating nodules, etc.), occa- 
sionally fatal, have been reported in women on oral contraceptives. Such lesions may present 
as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives 
Precautions: 1. A thorough history and physical examination should be performed before 
Prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs. including Papanicolaou smear since estrogens 
have been known to produce tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment with 


ORTHO-NOVUM 1/50=21 or ORTHO-NOVUM 1/50 © 28. Therefore. if such tests are abnor- 
mal in a patient taking ORTHO-NOVUM 1/50" 21 or ORTHO-NOVUM 1/50 28. it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata may 
increase in size. 4. Because these agents may cause some degree of fluid retention, condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged 
ORTHO-NOVUM 1/50221 or ORTHO-NOVUM 1/50228 therapy on pituitary, ovarian, adre- 
nal, hepatic or uterine function awaits further study. 8. A decrease in glucose tolerance has 
been observed in a significant percentage of patients on oral contraceptives. The mechanism 
of this decrease is obscure. For this reason, diabetic patients should be carefully observed 
while receiving ORTHO-NOVUM 1/502 21 or ORTHO-NOVUM 1/50=28 therapy. 9. The age 
of the patient constitutes no absolute limiting factor, although treatment with ORTHO-NOVUM 
1/50921 or ORTHO-NOVUM 1/50528 may mask the onset of the climacteric. 10. The 
pathologist should be advised of ORTHO-NOVUM 1/50°21 or ORTHO-NOVUM 1/50228 
therapy when relevant specimens are submitted. 11. Susceptible women may experience an 
increase in blood pressure following administration of contraceptive steroids. 12. Cholestatic 
jaundice has been reported in users of oral contraceptives. If this occurs, ORTHO-NOVUM 
1/50= 21 or ORTHO-NOVUM 1/50° 28 should be discontinued. This condition is more likely to 
occur in patients who have experienced cholestatic jaundice of pregnancy. Patients with a his- 
tory of cholestatic jaundice ot es Hire should be carefully observed during 
ORTHO-NOVUM 1/505 21 or ORTHO-NOVUM 1/50 28 therapy 

Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, gallbladder disease 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis and optic neuritis, hepatic lesions with or without intra-abdominal 
bleeding. 

The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating). 
breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and after treat- 
ment, edema, chloasma or melasma, which may persist. cholestatic jaundice. migraine, rash 
(allergic), mental depression, change in weight (increase or decrease), breast changes (ten- 
derness, enlargement and secretion), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately post-partum, rise in blood pressure in sus- 
ceptible individuals 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
Strual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache 
intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, itching. vaginitis 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrompin IIl; increase in 
platelet aggregability; thyroid function—increase in PBI, and butanol-extractable protein- 
bound iodine and decrease in T? uptake values; metyrapone test: pregnanediol determination 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman. W.H.W.; Vessey, M.P. 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism in 
Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968 3. Vessey, M-P.; Doll. R 
Investigation of Relation between Use of Oral Contraceptives and Thromboembolic Disease 
A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P E; Masi, A.T.; Arthes, 
F.G.; Greene, G.R.: Smith. H.E.: Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study. Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Contraception and 
Increased Risk of Cerebral Ischemia or Thrombosis, N Engl J Med 288(17):871-878, April 26. 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors. J.A.M.A 
231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives and Venous Thromboembolic Disease. 
Surgically Confirmed Gall-Bladder Disease, and Breast Tumours. Report from the Boston Col- 
laborative Drug Surveillance Programme. Lancet: 1399-1404, June 23. 1973. 8. Royal Col- 
lege of General Practitioners: Oral Contraceptives and Health, 1-100, May 1974. 9. Vessey, 
M.P.; Doll, R.; Fairbairn, A.S.; Glober, G.: Postoperative Thromboembolism and the Use of 
Oral Contraceptives, Br Med J 3:123-126, July 18, 1970. 10. Greene. G.R.; Sartwell. P.E 
Oral Contraceptive Use in Patients with Thromboembolism Following Surgery, Trauma, or 
Infection, Am J Public Health 62(5):680-685 May 1972. 11. Nora, JJ.; Nora. A.H.: Birth 
Defects and Oral Contraceptives, Lancet: 941-942. April 28, 1973. 12. Janerich, D.T.; Piper, 
J.M.: Glebatis, D.M.: Oral Contraceptives and Congenital Limb-Reduction Defects, N Engl J 
Med 291(14):697-700. Oct. 3. 1974 
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Two infants, who presented at birth with isoimmune thrombocytopenic purpura, are the 
basis for this report. The problems confronting the physician in treating an affected 
infant, as well as in the management of subsequent pregnancies after an infant with 
isoimmunization has been delivered, are discussed. In view of the small but serious risk of 
intracranial hemorrhage during the birth process in these infants, delivery by cesarean 
section is advocated for all pregnancies known. to be at-risk ie., after a previous infant 


has been shown to be affected. 


WHEN THROMBOCYTOPENIA is noted at birth in an 
infant whose mother has a normal platelet count and 
no known platelet defect, an isoimmune etiology may 
be hypothesized. Although there have been many 
reports of this phenomenon,'~* the incidence is rela- 
tively low, approximately 1 or 2 per 10,000 births.?-* 


Pearson and associates! estimated that 20 per cent of all ` 


cases of neonatal thrombocytopenia fall into this 
category. In these infants the disease process is sus- 
pected of being analogous to that seen with red cell 
antigens in erythroblastosis fetalis. First-born infants 
are likely to be affected; in fact, Shulman and 
associates? reported that in a group of 51 suspected 
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cases of neonatal isoimmune thrombocytopenic pur- 


pura, 49 per cent were in the first-born child. 


Although the incidence of serious -hemorrhage in 
infants with thrombocytopenia is low,® the greatest risk 
of intracranial bleeding would appear to be during the 
birth process and perinatal management may be 
critical. Two siblings will be presented who were found 
to have purpura at birth. Both infants have neurologic 
sequelae. The probability that this damage was secon- 
dary to intracranial hemorrhage during the birth 
process has prompted a re-evaluation of pre- and. 
postnatal management of infants in whom isoimmune 
thrombocytopenia is a possibility. 


Case reports ` ‘ 


Case 1. A male infant, birth weight 3,610 grams, was 
delivered on May 18, 1971, to a gravida 1, 25-year-old 
mother, who had a negative serology and whose blood 
type was B-Rh positive. She had been in good health 
and had never received blood transfusions. Primary 
dysfunctional labor was.augmented by pitocin infusion 
and led to a vertex delivery. The infant had Apgar 
scores of 8, 9, and 10 at 1, 2, and 5 minutes. A purpuric. 


. 


40 Sitarz, Driscoll, and Wolff 


rash present at birth over the shoulders and in the 
inguinal area was noted to increase in the first few 
moments of life. The infant appeared vigorous and 
had no hepatosplenomegaly. Laboratory evaluation 


revealed the following: blood type, B-Rh positive; 


direct Coombs test, negative; hemoglcbin, 17 Gm.; 
platelets, 22,000; WBC, 25,000; polymorphonuclear 
leukocytes (poly.), 66 (0-2-64); lymphocytes (lymph.), 
30; monocytes (mono.), 2; eosinophils (eos.), 2; re- 
ticulocyte (retic.) count, 11.3 per cent (Table I). 
Screening tests for coagulation abnormalities were 
normal for age of patient. Bone marrow aspiration 
showed a normal number of megakaryocytes. Uri- 
nalysis was normal. Neonatal infection was suspected 
but could not be bacteriologically proven. Blood 
culture, serology, toxoplasmosis titer, and rubella titer 
were all negative. Skeletal survey and skull x-rays were 
normal. Urinary amino acid screening was normal and 
serum IgM titer was normal (12 mg. per 100 ml.). 

At 60 hours of age slight jaundice was noted and a 
peak total bilirubin level of 11.4 mg. per 100 ml. was 
observed on the fourth day. A repeat hemogram on 
the third day showed the following: hemoglobin, 16.9 
Gm.; WBC, 10,500; retic., 7.7 per cent; platelets, 
26,000. No medication was given. By the fifth day the 
petechiae had cleared; when the baby was discharged 
on the sixth day, his physical and neurologic examina- 
tions were normal. The hemogram at discharge was as 
follows: hemoglobin, 15.8 Gm.; WBC, 10,300; poly., 
34 (0-2-32); lymph., 57; mono., 6; myelo., 3; platelets, 
90,000. 

Blood was drawn from the mother and the infant on 
the third day following delivery for performance of 
platelet Factor III antibody test. An elevated antibody 
titer of 1:24 was found in the mother’s blood and 1:80 
in that of the infant (normal < 1:4). Simultaneous 
platelet counts in the mother and infant were 260,000 
and 20,000, respectively. At age 4 montks, the infant 
had a hemoglobin of 11.3 Gm. and a platelet count of 
220,000. 

At 8 months of age he was readmitted tc the hospital 
due to infantile spasms and a possible mild right hemi- 
paresis. The platelet count was normal at this time. The 
child has been followed by a pediatric neurologist and 
found to have psychomotor retardation and poor lan- 
guage development at age 3 years. 

Case 2. A second male child, birth weight 3,540 
grams, was delivered to the same mother on October 
17, 1972, at term, after an uneventful pregnancy. No 
platelet antibodies had been detected in the maternal 
blood when tested 4 weeks prior to delivery. This fact 


. led to the decision to allow vaginal delivery rather than 


to perform a cesarian section. Labor lasted 8 hours and 
the membranes ruptured 3 hours before delivery. The 


-infant was biochemically monitored during labor with 
-serial scalp blood samples. A sustained bradycardia was 


noted, and for this reason delivery was assisted by the 
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application of midforceps. The infant had Apgar 
scores of 8, 8, and 9 at 1, 2, and 5 minutes. There was 
acrocyanosis and petechiae were noted over the trunk 
and groin. Molding and a large caput succedaneum 
were also noted. The anterior fontanelle measured 2 
by 3 cm. and was flat. No heart murmur was heard. 
The liver and spleen were not enlarged. The petechiae 
were noted to increase and the infant was transferred 
to the newborn intensive-care unit. Laboratory evalua- 
tion showed the following: blood type, AB-Rh positive; 
direct Coombs test, negative; hemoglobin, 15.4 Gm.; 
hematocrit, 43.5 per cent; WBC, 14,100; RBC, 4.09 
million; poly., 49 (1-7-41); eos., 4; lymph., 37; mono., 
9; myelo., 1; platelets, 15,000 (Table I). i 

Despite the fact that platelet antibodies had not been 
demonstrated in the maternal blood 4 weeks prior to 
this infant’s delivery, a presumptive diagnosis of plate- 
let isoimmunization was made on the basis of findings 
in the previous pregnancy. This diagnosis was later 
supported by the finding of platelet Factor II antibody 
in a titer of 1:20 in the infant’s blood at birth. Oral 
prednisone was started in a dose of 10 mg. per day. 

Since the first-born infant had exhibited evidence of 
CNS injury, probably secondary to perinatal intracra- 
nial bleeding, it was deemed advisable to do an ex- 
change transfusion on the second infant in an attempt 
to correct the thrombocytopenia. This was performed 
at 5 hours of age. Since platelet-matched blood was not 
readily obtainable, it was elected to perform the 
exchange transfusion, using 500 c.c. of blood obtained 
from the mother. The procedure was carried out 
without difficulty and without ill effects to either the 
mother or the infant. In this case no problems were 
presented by the red cell antigens, the mother being 
B-Rh positive and the baby AB-Rh positive. 

Platelet counts and other peripheral blood findings 
in the infant during the first 10 days of life are shown 
in Table I. 

At 24 hours of life there were no new petechiae and 
no bleeding. There was, however, intermittent brady- 
cardia. Neurologic evaluation was inconclusive in the 
light of equivocal head control and questionable 
hypotonia, but the neurologic consultants felt that no 
further studies were indicated. The child improved 
over the next 4 days and was discharged to his home at 
7 days of age. Prednisone was gradually tapered and 
discontinued 16 days after discharge. The platelet 
count remained normal. 

The infant has been followed as an out-patient by a 
pediatric neurologist and at two years of age has 
significantly delayed motor milestones and no speech 
development. 


Comment 

Two main problems confront the physician who is 
faced with a patient in whom isoimmune neonatal 
purpura is suspected: one concerns the treatment of 
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Table I. Hematologic findings in the neonatal period 








Case no. 1—1971: 


5/18 17.0 25,000 66 
-  (Q-2-64) 
5/19 16.4 
5/20 16.4 
5/21 16.9 10,500 44 
5/22 16.9 
5/23 
5/24 15.8 10,300 34 
(0-2-32) 
Case no, 2—1972: 
10/17 15.4 14,100 49 
~ (1-7-41) 
10/18 14.4 14,600 
10/19 15.5 
10/20 
10/21 
10/22 
10/23 
10/24 
10/27 


*Eight nucleated RBC per 100 WBC. 


the affected infant and the other concerns the man- 
agement of subsequent pregnancies in a mother who 
has delivered one affected infant. 

The course of isoimmune thrombocytopenia in the 
infant is variable, ranging from benign resolution in 2 
to 3 weeks to a 12 to 14 per cent mortality rate, 
secondary to intracranial hemorrhage.’~> In addition, 
there can be neurologic sequelae in those infants in 
whom clinically inapparent or seemingly minor bleed- 
ing may have occurred. This would seem to have been 
the case in the two infants reported here. Various 
modalities of treatment have been used. Steroids have 
been given prenatally to the mother or at birth to the 
infant.?-? 

Exchange transfusion with RBC-compatible blood 
does aid in the removal of circulating antibody, but, 
unless the blood is also platelet-type specific, it will not 
appreciably increase the level of circulating platelets. 
Platelet typing is not yet readily available and for this 
reason the use of maternal platelets which would not be 
affected by the platelet antibody has been advocated.” 4 
In the second infant described, the platelet count rose 
immediately after the exchange transfusion to 116,600 
per cubic millimeter. This rise was due to platelets 
received from the mother and persisted until the 
fourth day. The dip in platelet counts on the fourth 
and fifth days probably reflected disappearance of 
maternal platelets. Exchange transfusion with mater- 
nal whole blood is feasible where mother and infant 
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have compatible RBC antigens and avoids the technical 
problem of separating off the platelets. 

Various types of platelet antibodies have been 
detected in isoimmune neonatal thrombocytopenia. 
Some of these are unique to platelets and others are 
shared by platelets and leukocytes. PL“! antigen, which 
is unique to platelets, has been implicated most fre- 
quently..~* Since 97 to 98 per cent of people are 
positive for PLA, the chances of obtaining a compatible 
PL^-negative donor on a routine basis are slight. In 
addition, platelet typing is cumbersome and not readily 
available at present. Those antigens which platelets 
share with leukocytes, the HLA types, can be identified 
more easily, but they are not frequently implicated and 
appear to be found in the milder cases of immuniza- 
tion.” 

With the methods of detecting platelet antibodies 
that are currently available, one can usually establish 
retrospectively that platelet isoimmunization may have 
occurred in an affected infant. Since, however, the 
greatest risk of intracranial hemorrhage occurs during 
the birth process, a major problem remains of predic- 
tion of the outcome of a given pregnancy. This 
difficulty is increased by virtue of the fact that platelet | 
isoimmunization occurs most often in first pregnancies. 
Once a woman has delivered an affected infant, the 
physician can be alerted to the possibility of subsequent 
children being at risk. Serial antibody titers in the , 
mother during pregnancy may be helpful, but it has 
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been shown that the level of maternal antibodies does 
not correlate with the severity of the disease in the 
infant.* 8 Furthermore, when antibodies are found in 
the mother at the time of delivery of an affected child, 
they can usually be detected for only about 2 weeks 
postpartum and, as in our second patient, may not be 
found to be elevated antepartum even when the infant 
is affected. The analogy to Rh sensitization may be 
used in interpreting these antibody titer findings. It has 
been found’ in Rh sensitization that if a titer has been 
rising during pregnancy and then dips 4 to 6 weeks 
before delivery, the infant is likely to be affected and its 
red cells in effect have “soaked up” the antibodies. 
Similarly, if titers were elevated from a previous 
pregnancy and remained so during a subsequent 
pregnancy, the infant is likely to be “D” negative and 
unaffected. 

It is possible that the lack of platelet antibodies in 
maternal blood 4 weeks prior to the delivery of the 
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second child reported here may have been an indica- 
tion of the fact that the infant was affected. Since this 
was the only titer obtained during this pregnancy, we 
do not know if there might have been an earlier 
elevation. 

While the incidence of severely affected infants is 
low, when neurologic damage occurs, it is devastating. 
In the absence of reliable indicators for identifying 
platelet isoimmunization prior to delivery not much 
can be done to protect a first affected infant. When a 
previous pregnancy has resulted in a baby who had 
isolimmune thrombocytopenic purpura, however, it 
would seem prudent to consider all subsequent preg- 
nancies at risk. In such a situation, serial testing for 
platelet antibody in maternal serum may be helpful, 
but delivery by cesarian section would appear to be the 
only way of protecting the potentially affected infant 
from the trauma of vaginal delivery. 
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Cortisol in amniotic fluid and cord blood in relation- 
to prenatal betamethasone load and delivery 


GERHARD GENNSER 
STEN OHRLANDER 
PETER ENEROTH 
Malmö and Stockholm, Sweden 


The influence of maternal corticosteroid administration on the cortisol concentration in 
fetal blood and amniotic fluid (AF) was studied in women receiving betamethasone for 
prevention of IRDS. Thirty-four pregnant women in danger of spontaneous or induced 
preterm delivery were treated with 12 mg. of betamethasone daily for 3 days. AF was 
obtained by amniocentesis on the day before and the day following the betamethasone 
treatment and by amniotomy ai delivery; cord arterial and venous blood was taken at 
delivery. Corresponding samples were obtained from 17 pregnant control subjects. All 
samples were analyzed in duplicate for cortisol by radioimmunoassay. The basal AF 
cortisol level rose with gestational age. The AF cortisol concentration fell from the basal 
value of 24.5 + 1.8 to 5.4 + 0.4 ng. per milliliter 3 days after the start of treatment, 
and it remained low at delivery if the treatment-delivery time was less than I week. An 
almost significant positive correlation (r = 0.543) was found between the cortisol 
concentration in cord arterial blood and AF. The cortisol concentration in cord blood in 
the controls was 108.2 + 14.3 ng. per milliliter in the arteries and 106.4 + 18.6 ng. 
per milliliter in the vein. Also, the cord blood cortisol levet was depressed if betamethasone 
had been given within one week before delivery. The multifactorial influence on cord 
blood cortisol level prevents interpretation of the results as support for the concept that the 
human fetal adrenal is involved in labor initiation. The duration of gestation was not 
altered by the betamethasone treatment. The analysis of cortisol in the easily accessible 
amniotic fluid is suggested for estimating the function of the fetal adrenal cortex. 


CORTICOSTEROIDS seem to play an important role 
for induction of several biologic mechanisms during 


fetal life. Glucocorticoids are believed to participate in . 


the initiation of parturition in certain domestic animals 
such as sheep * and goats. The lung maturation in 
utero seems to be influenced by fetal glucocorticoid 
production,’ and prenatal administration of glucocor- 
ticoids might reduce the incidence of the respiratory 
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distress syndrome in premature infants.’ Recently, 
cortisol in cord blood was found to be lower in infants 
who subsequently developed respiratory distress than 
in infants without this complication.® 

In the present investigation, betamethasone was 
given to pregnant women to prevent respiratory 
distress of the newborn where there was a risk of 
induced or spontaneous premature labour. To study 
any effect on the hormone levels in the fetoplacental 
unit exerted by the betamethasone treatment, the 
cortisol concentrations in the amniotic fluid and in the 
cord blood were monitored in. these cases and in a 
control group. An attempt was also made to evaluate 
factors influencing the fetal cortisol levels around the 
time of parturition. 


Material and methods 

Thirty-four pregnant women, all in danger of 
spontaneous or induced preterm delivery, received 
corticosteroid treatment in a controlled study on the’ 
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Table IA. Clinical diagnosis, number of cases 


Betlamethasone 
- Group Controls 


Imminent premature labor . 1 8 

History of early premature delivery 

Pre-eclampsia 

Diabetes 

Low urinary estriol and/or 
retarded fetal growth 

Premature rupture of membranes 

Incompatibility of Rh or ABO 
system 

Maternal malignancy 

Hepatosis of pregnancy 
Total 


pen 
pa a AO OD 


iis NO ~T ces fer erat 
| 


Qo 
S 
= 


prevention of the respiratory distress syndrome. Sev- 
enteen other gravidas in similar risk pregnancies 
served as controls; they were not given corticosteroid 
treatment, but apart from that were subjected to the 
same investigations and treatment as the study group. 
Seven of the women in the study group had premature 
rupture of the membranes at the start of the observa- 
tion period; in all the control subjects, the membranes 
were intact until the beginning of delivery. All women 
were hospitalized and were in the last trimester of 
pregnancy. No cases of polyhydramnios were included 
in the material. No perinatal deaths occurred and all 
infants appeared normal at routine clinical examina- 


tions. Tables IA and IB give the clinical data of the two - 


groups. 


Amniocentesis was usually performed twice on al 


patients with 3 days’ interval, during which the women 
in the study group were given, as a daily intramuscular 
injection, 6 mg. of fast-acting betamethasone disodium 
phosphate and 6 mg. of slow-acting betamethasone 
-acetate (Celestone Chronodose, Schering Corp.). No 
amniotic taps were performed in the women with 
ruptured membraries at admittance. At delivery, 
- amniotic fluid was obtained before or after the start of 
labor by elective amniotomy where there were intact 
membranes. t 
As presented in Results, the depressant effect 
exerted by the betamethasone administration on the 
cortisol levels at delivery, both in the amniotic fluid and 
in the cord blood, had completely disappeared 3 weeks 
after the treatment started. Therefore, the cortisol 
values where the treatment-delivery interval exceeded 
3 weeks were added to the controls in order to enlarge 
_ this group for some of the statistical evaluations. 
Noncentrifuged amniotic fluid was frozen and 
stored at —20° C. until analyzed. The umbilical cord 
was immediately clamped at delivery, and blood in the 
vein and in the arteries was collected separately in 
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EDTA-containing tubes. Plasma was frozen and stored 


‘at —20° C. Cortisol was determined by radioimmunoas- 


say with a commercial kit* according to the manufac- 
turer’s recommendations. *H-labeled cortisol (5,000 
c.p.m.) was addéd to 20 yl of plasma or 100 ul of 
amniotic fluid to monitor and correct for procedural 
losses. Each sample was analyzed in duplicate. The 
coefficient of variation of duplicate determinations in 
the assay was 3.9 per cent (intraassay) and 8.9 per cent 
(interassay). The results obtained with this method 
represent total nonconjugated cortisol. Betamethasone 
disodium phosphate tested in amounts corresponding 
to as much as 1,600 ng. per milliliter of plasma did not 
interfere with the cortisol determination. 

Conventional statistical methods were employed. 
The critical level for rejection of significance was 
p = 0.05. 


Results 


Amniotic fluid. The cortisol concentration in the 
amniotic fluid (AF) obtained at the first amniocentesis 
was of similar over-all magnitude in the betamethasone 
group (24.5 + 1.8 ng. per milliliter, n = 18) and the 
control group (28.2 + 2.9 ng. per milliliter, n = 17). 
The short-term variability of the cortisol concentration 
was low: the intraindividual difference between cortisol 
concentrations in two amniotic fluid specimens ob- 
tained with 3 days’ interval in the control group was 
3.2 + 2.0 ng. per milliliter. No sex difference was 
found in the cortisol concentration in the amniotic 
fluid; the level was 27.3 + 2.2 (n = 17) in cases with a 
female fetus and 25.4 + 2.6 (n = 18) in cases with a 
male fetus. 

The administration of betamethasone markedly 
decreased the AF cortisol concentration from 24.5 
+ 1.8 ng. per milliliter (n = 18) to 5.4 + 0.4 ng. per 
milliliter (n = 19) 3 days after the start of the 
treatment. At delivery, the AF cortisol concentration 
remained low if delivery occurred within 1 week after 
the start of treatment. At longer treatment-delivery 
intervals, the AF cortisol concentration did not differ 


- from that of the control group (Table II). 


- As is evident in Table H, in the controls and in the 
betamethasone group with the treatment-delivery time 
exceeding 21 days the AF cortisol concentration was 
significantly higher (p < 0.05) at delivery than at the 
first amniocentesis. When the influence of the gesta- 
tional age on the AF cortisol concentration was further 
evaluated in gravidas before labor, the cortisol value 
after the thirty-sixth week was found to be significantly 


higher than before this age (p < 0.01; Table II). A 


*Cortisol *I-radioimmunoassay kit, Micromedics Systems 
Inc., Worsham, Pennsylvania 19044. 
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Table IB. Clinical data (means + S.E.M.) 


















Interval, start of Gest. age at Gest. age 
study to delivery, start of study at birth Apgar score 
(days) (wh.) (wk.) at I min. 





Betamethasone-treated: 
<7 35.3 + 0.9 
(3.3 + 0.7) 
n=7 
8-21 33.5 + 0.5 
(13.1 + 1.1) 
n=11 
> 21 31.9 + 0.4 


(43.3 + 3.1) 
n=16 

Total betamethasone-treated: 
n= 34 33.1 + 0.4 


Controls: 
(29.7 + 4.3) 
n=17 


36.0 + 0.8 7+1 
35.4 + 0.6 820 


37.9 + 0.5 8+0 


36.7 + 0.4 8+0 


33.4 + 0.5 37.5 + 0.5 8+0 


weak but significant correlation appeared between the 
AF cortisol concentration and the gestational age 
between the thirtieth and fortieth week (r = 0.378; 
p < 0.01; Fig. 1). 

When the relation between the AF cortisol values at 
delivery and the mode of initiation of labor was 
analyzed, two groups of parturients were compared. 
There was no statistically significant difference of AF 
cortisol levels between the women with spontaneous 
onset of labor (n = 10) and those with no labor (five 
elective sections and six vaginal amniotomies) (Table 
IV). It is important to note that, in the former group, 
the amniotic fluid was obtained after an average of 4 
hours’ labor, whereas in the second group, the samples 
were taken before the onset of labor. This, if anything, 
would tend to increase any cortisol difference between 
the groups (Table IV). The gestational age in the two 
groups was identical. 

Umbilical blood. The cortisol concentration in the 
umbilical blood at delivery had a somewhat higher 
value in the arteries than in the vein, both in the 
betamethasone group (84.4 + 10.9 and 79.2 + 10.1 
ng. per milliliter, respectively) and in the control group 
(108.2 + 14.3 and 106.4 + 18.6 ng. per milliliter, 


_ respectively). The arteriovenous difference, however, 


was not significant in these groups or in the subgroups 
discussed further on; therefore only the arterial 
cortisol levels in the umbilical blood are considered in 
the following. 

The umbilical cortisol level in the group receiving 
betamethasone treatment was significantly lower than 
that of the controls when delivery occurred within 
7 days after the start of the’ treatment (t = 5.633; 
p < 0.001). There was no significant difference be- 







induced/spont. 
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Duration 
of labor 
(hr.) 


Delivery, 
vaginalicesarean 
section 










Birth wt. 
{Gm.) 






Lator, 








413 4/3 6.6432 2206+ 167 
3/8 7/4 46412 2252+ 170 
8/8 10/6 4.2+0.9 2703+157 
15/19 21/13 48+08 2454+ 104 
6/11 12/5 6.1 + 1.0 2639 + 163 


tween the treated women and the controls at posttreat- 
ment intervals exceeding 7 days (Table V). 

Apart from the betamethasone treatment, also the 
following factors were considered for a possible in- 
fluence on the cortisol concentration in the cord blood 
át delivery: (1) the gestational age, (2) the sponta- 
neous onset of labor, and (3) the duration of labor. 
The amalgamated groups of the controls and the 
women with betamethasone treatment more than 3 
weeks before delivery were used for these evaluations. 
The cortisol level in umbilical arterial blood rose with 
the gestational age, as it did in the amniotic fluid (Table 
VI). The difference between the youngest and the 
oldest group was significant (p < 0.05) but the groups 
were not homogeneous with respect to the other 
factors (2), (3). A study of the relation between the 
duration of labor and the cord arterial cortisol level 
(Fig. 2) showed that both the group with spontaneous 
labor and that with induced onset of labor tended to 
have a reduced cortisol level when the duration of 
labor diminished. Analysis of the interrelation between 
the cortisol level, the gestational age, and the duration 
of labor in groups of different delivery modes showed 
no statistically significant correlations (Table VII). This 
is undoubtedly ascribable to the heterogeneity of the 
clinical material. Í 

The cord blood cortisol in the controls and in the 
betamethasone group with posttreatment interval ex- 
ceeding 3 weeks was not significantly correlated to 
either the the birth weight of the infant or the placental ° 
weight (r = 0.28 and r = —0.08, respectively). Only 
one woman in the betamethasone group and one in the 
control group were delivered of a child with Apgar- 
score at 1 minute below 7. The umbilical cortisol level 
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Table II. Cortisol in amniotic fluid (ng./ml.)* 


First Second 
amniocentesis | amniocentesis | Delivery 


Betamethasone-treated: 


Interval, start of 
study to delivery 


A. =7 days — 29.4 6.7 9.3 
(4.0 + 1.1) +8.7 +17 +2.4 
(3) (3) (4) 
n.s. n.s. 
B. 8-21 days 25.6 5.4 30.7 
(15.0 + 1.5) +3.8 +0.6 +13.0 
(4) (5) (5) 
p< 0.01 n.s. 
C. >21 days 22.8 5.0 31.1 
(43.9 + 3.2) +15 +0.5 +2.6 
(1) (11) (10) 

p < 0.001 p < 0.05 
Total 24.5 5.4 26.4 
(28.7 + 3.9) +1.8 +04 +4.0 
(18) (19) (19) 
p < 0.091 n.s. 
Controls: 28.2 25.6 38.1 
(29.7 + 4.3) +2.9 +2.2 +29 
(17) (14) (12) 

ns. p < 0.05 


*Cortisol in amniotic fluid before (first amniocentesis) and 
after (second amniocentesis) administration of 12 mg. of beta- 
methasohe to the woman daily for 3 days, and at delivery. 
Values of control subjects not receiving betamethasone are 
given for corresponding times. Significance of difference in 
table refers to value at first amniocentesis for each group. At 
delivery the difference between A and the control group was 
highly significant. The differences between B and the control 
group and between C and the control group were not 
significant (means + S.E.M.). Figures in parentheses denote 
number of cases. 


in both these cases was low, i.e., 50.8 and 69.9 ng. per 
milliliter, respectively. 

The time from the first amniocentesis until sponta- 
neous delivery was compared between the controls 
(n = 11) and the gravida receiving betamethasone 
(n = 12). Here, all patients with premature rupture of 
the membranes were excluded because of the obvious 
risk of coming into premature labor. No significant 
difference in the postamniocentesis interval was en- 
countered between the two groups (Table VHI). It is 
important to note that the gestational age at delivery 
was identical in both groups. 


Comment 


The study of the pituitary-adrenal axis in the human 
fetus is attractive for several reasons: (1) the elucida- 
tion of basal physiologic mechanisms, i.e., the function 
of the fetal adrenals in relation to the gestational age, 
“the transfer of adrenal steroids into intrauterine 
compartments like the amniotic fluid, and the depen- 
dence of the fetal adrenals on the fetal pituitary; (2) the 
-search for evidence that the human fetal adrenal is 
functionally involved in the initiation of labor, as 
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Table III. Amniotic fluid cortisol concentration 
({ng./ml.) in relation to gestational age* 





Gestational age 
(wk.) 
< 36 : | = 36 
25.2 33.4 
+1.4' ; +2.6 
(43) (17) 


*t = 2.7926; p < 0.01. The figures are calculated on results 
from amniocentesis on 35 untreated gravidas (49 samples) 
and from amniotomy at delivery before induced labor on 11 
parturients: untreated (5 samples) or with treatment—de- 
livery time exceeding 21 days (6 samples) (mean + S.E.M.). 


Table IV. Amniotic fluid cortisol at delivery in cases 
without or with spontaneous onset of labor* 










Amniotic fluid 
cortisol 


Duration 


of labor 


Gestational 
age 










(ng. /ml.) . (whk.) 
No labor 33.5 37.5 — 
(n = 11) +3.4 +0.6 
Spontaneous labor 38.8 37.9 4.3 
(n = 10) +3.2 +0.8 +1.2 
Significance of t= 1.1464 
difference n.s. 


*Amniotic fluid obtained at cesarean section or amniotomy 
in both groups (mean + S.E.M.). 


suggested for some other species; (3) evaluation of the 
role of the adrenal steroids for induction of the 
synthesis of surface-active phospholipids in the fetal 
lung. i 

Our knowledge of the hormonal state of the human 
fetus is largely based on measurements of hormonal 
concentrations in umbilical blood after delivery; ex- 
trapolations from these values backward to the time 
before birth seem to be less valid. For technical reasons, 
it has not been feasible to obtain blood safely from the 
fetus in utero. Amniotic fluid, on the other hand, is 
readily available from diagnostic amniocenteses. In the 
present work, advantage was taken of the amnion taps 
made for measuring the effect on the fetal surfactants 
of an inductive treatment with betamethasone.” Thus, 
we followed the influence of a large betamethasone 
dose admistered to the pregnant woman on the cortisol . 
concentration in the amniotic fluid and in the umbilical 
blood at various times after the administration. The 
betamethasone effect on the phospholipids in the 
amniotic fluid is excluded from the present report; it 
will be published elsewhere.” 7 

The cortisol concentration in human amniotic fluid 
at delivery found in the present study agrees with 
corresponding values’ obtained by fluorometric de- 
termination" and by a competitive protein binding 
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Table V. Cortisol in cord blood (ng./ml.)* 


Umbilical artery Umbilical vein 


Interval, start of 


study to delivery 
Betamethasone-treated: 
< 7 days 24.7 25.2 
(3.3 + 0.7) +3.9 +3.1 
(6) (6) 
p < 9.001 p< 0.001 
8-21 days 86.3 76.4 
(12.9 + 1.2) +20.2 +15.4 
(10) (10) 
n.s. n.s. 
> 21 days 107.2 102.7 
(42.7 + 3.2) +14.5 +15.0 
(15) (15) 
n.s. n.s. 
Controls: 108.2 106.4 
(27.8 + 5.4) +14.3 +18.6 
(12) (12) 


*Cortisol in arterial and venous cord blocd at delivery at 
various intervals after administration of 12 mg. of betametha- 
sone daily for 3 days to the pregnant woman, and in control 
subjects (mean + S.E.M.). Number of cases in parentheses. 
Significance of difference in regard to controls. 


Table VI. Cortisol in arterial cord blood (ng./mg.)* 


Gestational age at delivery 
(wk.) 
37-39 = 40 
73.3 115.9 120.6 
+11.5 +15.8 +17.6 
(6) (14) (7) 
Significance 

of difference 
t 2.185 2.248 
p < 0.05 < 0.05 


*Cortisol in arterial cord blood in cases without betametha- 
sone treatment or with treatment-delivery time exceeding 21 
days (mean + S.E.M.). Number of cases in parentheses. Sig- 
nificance of difference to youngest group. 


method.” The rise of the amniotic fluid cortisol con- 
centration with advancing gestational age is paral- 
leled by the observation of an amnion cortisol level at 
premature delivery lower than at term.” The origin of 
the cortisol in amniotic fluid is not definitely deter- 
mined. There is strong evidence that, during the last 
trimester, the fetal urine is a major contributor to the 
amniotic fluid.!® 14 It has been shown that in human 
beings most of the maternal cortisol passing the 
placenta is converted to cortisone, and it was calcu- 
lated that the fetus near term produces about 75 per 
cent of its cortisol.!® It therefore seems reasonable to 
infer that the cortisol which reaches the amniotic fluid 
by the fetal urine is predominantly of fetal origin. If 
the metabolic clearance rate of amniotic cortisol re- 
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60 x p<0.01 


40 


20 





GESTATIONAL AGE, weeks 


Fig. 1. Correlation between the cortisol concentration in 
amniotic fluid and the gestational age in 60 samples from 
46 women. r = 0.378; p< 0.01. The same samples as in 
Table III. 


@ SPONTANEOUS LABOUR 
oO NO SPONTANEOUS LABOUR 


200 


100 





CORTISOL Sea iN ARTERIAL CORD BLOOD, 
ng/m 


5 10 
DURATION OF LABOUR, hrs 


Fig. 2. The relation between the cortisol concentration in 
arterial cord blood and the duration of labor in 15 cases with 
spontaneous labor (filled symbols) and 12 cases of elective 
sections and induced labor (open symbols). 


mains constant and the passage of maternal cortisol 
through the amniotic membranes is negligible, the ` 
cortisol concentration in amniotic fluid can be consid- 
ered to reflect the integral level of cortisol in fetal 
plasma for a certain time. This possibility is strength- - 
ened by the fact that, in the present investigation, 
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Table VII. Correlation between cortisol concentration in umbilical blood and gestational age and duration of 
labor, respectively, after different modes of delivery 






Elective cesarean 
















section Induced labor Spontaneous labor 
(n =6) : (n =7) (n = 14) 

Cortisol in l Duration of Duration of 
umbilical cord Gest. age Gest. age labor Gest. age labor 
Artery r = 0.685 r= 0.093 r =,0.269 r = 0.156 r = 0.303 

ns n.s. n.s. n.s. n.s. 
Vein r = 0.427 r = —0.004 ‘r = 0.419 r = 0.263 r = 0.310 
n.s n.s n.s. n.s n.s 





Table. VIII. Comparison of the interval from first amniocentesis to spontaneous delivery in the betamethasone 
group and the control subjects* 





Betamethasone group 
{n = 12) 


Gest. age at 
first amniocentesis 


(wk.) 


Gest. age at 
delivery 
(wk.) 









$2.1 37.3 36.1 
+0.3 +0.6 +6.1 
n.s. n.s. ns. 









Control subjects 
m=1D 















Gest. age at 
first amniocentesis 
(wk.) 


32.8 37.3 32.1 
+0.6 ‘+0.8 +5.7 


Gest. age at 
delivery 
(wk.) 


Interval 








*Cases with premature rupture of membranes were excluded (mean + S.E.M.). 


betamethasone administration occasioned a quanti- 
tatively identical reduction of cortisol in the umbilical 
artery blood (to 22.8 per cent of controls) and in the 
amniotic fluid (to 22.0 per cent of original level) 3 days 
after the start of the treatment. It was earlier 
demonstrated that this treatment decreased the mater- 
nal plasma cortisol level to 10 per cent of basal value at 
the same time (3 days after the start of treatment.” The 
changes of the cortisol levels in the amniotic fluid thus 
correspond more to the fetal than to the maternal 
blood level changes. 
The cortisol concentration in the arterial cord blood 
compared with that in the amniotic fluid in simultane- 
ously obtained samples showed an almost significant 
positive correlation (r = 0.543). The ratio between the 
cortisol concentrations in the two compartments was 
approximately 2:1. This concentration gradient might 
be explained by different levels of cortisol-binding 
globulin and albumin in the amniotic fluid and in the 
„cord blood. In fact, the concentration of total protein 
in the amniotic fluid is 27 times lower than in fetal 
serum;'® albumin occupies 60 to 69 per cent of this in 
amniotic fluid at term’ 2 vs. 56 per cent in fetal 
serum." The cortisol binding capacity is lower in fetal 
_ than in maternal human plasma,” but no reports are 
- available about whether cortisol-binding globulin is 
present in amniotic fluid. 


The static and dynamic relation between the fetal 
and the amniotic cortisol suggests that a fairly rapid 
exchange of this steroid occurs between the two 
compartments. These results point to the possibility of 
using cortisol analysis in the easily accessible amnictic 
fluid for estimating the secretion of the fetal adrenals. 

Earlier reports on the cortisol concentration in cord 
blood vary considerably, partly owing to different 
methods of determination, which in some cases might 
include steroids other than cortisol.’ 2% 30-32, 34, 35, 41 
The wide range of basal cortisol values given might also 
be ascribed to the fact that cortisol in man is known to 
be released episodically rather than continuously,” and 
to circadian variations of plasma cortisol concentration 
which are present in pregnant women” and which 
might influence the cord blood levels too. The present 
results, however, agree with other reported levels when 
only the competitive protein-binding method used at 
cesarean section is considered. 

The concept that the fetal pituitary-adrenal axis 
plays an important role in the initiation of labor is 
based on observations and experiments mainly on 
sheep. t ® © 24 25 The influence of the human fetal 
adrenal function on the onset of parturition has been 
more difficult to study and has been suggested by the 
alleged prolongation of pregnancy in some cases of 
anencephaly.”® On the other hand, in several other 
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forms of congenital adrenal hypoplasia in man, the 
gestational period has been of normal duration.?” * It 
has been repeatedly observed that the concentration of 
corticosteroids in cord blood is. higher at vaginal 
deliveries than at cesarean sections.*®-* The cortisol 
levels in cord blood have been determined in several 
recent studies and related to various modes of delivery, 
giving inconsistent results. A lower level of cord blood 
cortisol was found at elective cesarean sections com- 
pared with indicated sections® and vaginal deliveries*; 
equal cortisol levels in these groups have also been 
reported.” This inconsistency seems to be partly as- 
cribable to the fact that these studies have not 
conclusively distinguished between the alleged in- 
fluence on plasma cortisol by factors such as the 
spontaneous or induced initiation of parturition, the 
labor stress, and the gestational age. As is suggested by 
the present investigation, some of these factors, such as 
the duration of labor and the stage of gestation, seem 
to determine the cord blood cortisol concentration at 
delivery. The influence on the fetal cortisol level 
exerted by the stress in utero®* 12 and by the gestational 
age” has, in fact, been shown recently. Therefore, due 
to the multifactorial regulation of cord blood cortisol 
level, the present results cannot answer the question 
whether in the human fetus a rise in plasma cortisol 
precedes the initiation of spontaneous labor. 
Hitherto, there has thus been little definite support 
for the concept that, in man and in the nonhuman 
primates, the fetal adrenals are involved in the labor 
initiation, in contrast-to what has been found in sheep. 
This discrepancy seems logical in view of the fact that 
the human placenta is not impermeable to cortisol,!® 37 
which means that the fetal plasma cortisol level is to 
some extent influenced by the maternal level.3* The 
present study clearly shows that large doses of beta- 
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methasone to the mother did not reduce the gesta- 
tional period. This suggests that betamethasone cannot 
replace cortisol in any alleged role for labor initiation. 
A similar conclusion regarding: dexamethasone has 
recently been reached in both man”? and rhesus 
monkey. On the other hand, the induced decrease of 
the blood cortisol concentration in the fetus did not 
postpone the parturition. Whether this lack of effect 
on the duration of gestation is due to the transient 
nature of the fetal cortisol depression in the present 
study remains to be elucidated. 

In a preliminary investigation using a fluorometric 
assay, a significant reduction of the cortisol concentra- 
tion in the amniotic fluid was observed after treat- 
ment of pregnant women with betamethasone.” This 
finding was substantiated in the present work by means 
of a radioimmunoassay. The effect of betamethasone 
on the amniotic fluid cortisol paralleled that of cord 
blood in time course and magnitude, and is consistent 
with a presumed passage of betamethasone into the 
fetoplacental unit where it exerts a negative feedback 
function on the fetal pituitary. This presumption is 
validated by a recent study where maternally adminis- 
tered cortisol was found to pass the placenta and cause 
a 57 per cent diminution of ACTH in umbilical artery 
plasma.** There is now substantial evidence that the 
human fetus contributes to its own plasma cortisol 
level.** 4 The present investigation clearly shows that, 
with pharmacologic doses of betamethasone, it is pos- 
sible to lower the level of endogenous cortisol in fetal 
plasma. Further study is necessary to determine 
whether such treatment would turn off a prematurely 
activated mechanisms for labor induction. 


Mrs. Marita Johansson’s expert technical assistance is 
gratefully acknowledged. 
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Serum levels of a placental protein during 


gestation in the baboon 
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A placental specific protein (Sp-1) isolated from human placentas was used to establish a 
radioimmunoassay for measurement of a baboon protein in the sera of pregnant baboons. 
No reaction was observed with any known pituitary or placental hormone in this assay 
“system. Levels of Sp-1 were detected at 17 to 18 days of gestation and reached high levels 
by the end of the first trimester of pregnancy. A slow increase in serum levels continued 
thereafter until parturition. Disappearance of Sp-1 post partum was very slow and 
required 26 to 34 days to become undetectable in the serum. No function or role of Sp-1 
in pregnancy has been suggested, but possible use of its measurement for detecting 


abnormal placental function deserves investigation. 


SEVERAL proteins have been isolated from placental 
tissue and have been shown to be present in the serum 
of pregnant women. Among these are hormones, 
including human chorionic gonadotropin (HCG), 
human chorionic somatomammotropin (HCS), and 
human chorionic thyrotropin (HTS). Recently, one of 
us (H. B.) has demonstrated the existence of placental 
proteins other than those listed above that are believed 
to be produced solely from placental tissue.’ One of 
these proteins, herein referred to as Sp-l, is also 
present in the maternal serum in large amounts during 
pregnancy. 

Preliminary biochemical characterization of Sp-1 has 
been performed,” ? although no known hormonal or 
other biologic function of this substance has been 
identified. Antisera to Sp-1 have been prepared and a 
specific radioimmunoassay for it has been established. 
Extracts from baboon placentas and serum from 
pregnant baboons react very strongly in this assay 
system for human Sp-l. This report deals with the 
measurement of a baboon Sp-l-like protein in the 
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serum of six pregnant baboons throughout gestation as 
a preliminary study to the role and function of this 


‘substance in pregnancy. 


Materials and methods 


Animals. Female baboons (Papio cynocephalus) were 
housed and maintained as previously described. 
Pregnancy was established by housing females with a 
male of proved fertility for 3 days at midcycle, 
beginning 2 days prior to expected ovulation. Preg- 
nancy determinations and the course of gestation 
were monitored by hormone determinations in serial 
serum samples collected at frequent intervals after 
mating. Blood samples were collected more frequently 
at the beginning and end of gestation and during the 
postpartum period. Serum samples were stored frozen 
(—20° C.) until assayed for hormone and Sp-1 content. 

Assays. Measurements of baboon chorionic 
gonadotropic (CG) levels were performed by the 
method reported earlier.4 Similar procedures were 
used to assay serum levels of baboon chorionic 
somatomammotropin (CS). A highly purified prepara- 
tion of baboon CS* was used to prepare antisera in 
rabbits, to prepare I-labeled tracer, and for use as a 
standard in the baboon CS radioimmunoassay. Anti- 
sera did not react with other baboon or human pituitary 
or placenta hormones excepting human CS. Likewise, 
%5]-labeled baboon CS did not bind to antisera raised 
to human and baboon hormones other than anti-HCGS. ` 
The sensitivity of the assay was 10 ng. per milliliter and 
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Fig. 1. Dose response lines to standard and pregnancy serum in the Sp-1 radioimmunoassay. 
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Fig. 2. Patterns of serum Sp-l, baboon chorionic gonadotropin, and baboon placental lactogen 
during a normal baboon pregnancy. Parturition in this animal was at 170 days of gestation. 


the over-all precision of this system permitted repro- 
ducibility of serum values within +12 per cent. 

A radioimmunoassay for Sp-1 was developed with 
essentially identical procedures used for other protein 
* hormones. Highly purified Sp-1 was radiolabeled with 
1351 according to a modified procedure of Greenwood, 
. Hunter, and Glover.® Iodinated Sp-1 (250 pg.) with a 
specific activity of 95 to 125 uc per microgram was 
reacted with 200 ul of rabbit antisera to Sp-1 in a final 
dilution of 1:160,000. This serum dilution bound 
‘approximately 112 pg. of the labeled antigen and was 
used for most assays reported here. Sheep antirabbit 


gamma globulin (200 wl) was employed in this- 
double-antibody radioimmunoassay system. 

No binding of anti-Sp-1 serum in dilutions from 
1:1,000 to 1:100,000 was observed to radiolabeled 
human HCG, HCS, FSH, LH, TSH, HGH, beta 
subunit of HCG, or baboon CG, LH, and CS. Likewise, 
no binding of 250 pg. of °I Sp-1 was observed with 
high-teter antisera to human FSH, LH, HCG, HCS, 
HGH, TSH, beta subunit of HCG, or baboon CG, LH, 
and CS. Thus, no evidence was found to indicate 
nonspecific reactions of this assay to any known 
substances in pregnant baboon sera. 
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Fig. 3. Mean serum Sp-1 levels from six normal baboon pregnancies. Date of parturition indicated 
was the mean for all animals. Vertical lines represent the standard error. 


Assay buffers, incubation procedures, and statistical 
analyses of data used have been described previously.* 
A typical dose-response line in an Sp-1 assay is shown 
in Fig. 1. The minimum detectable amount of Sp-1 in 
this system was 1.5 ng. per milliliter and the mean 
intra-assay coefficient of variation within 22 assays was 
3.5 per cent. Also illustrated in Fig..1 is the obvious 
parallelism in responses of Sp-1, human pregnancy 
sera, and baboon pregnancy sera. This observation was 
scatistically confirmed (P < 0.001). 

Varying amounts of sera were assayed depending 
upon the stage of gestation when samples were 
collected (20 to 200 al). Assay sensitivity was intention- 
ally reduced for the second- and third-trimester 
samples to increase assay precision. All values were 
reported as nanograms per milliliter equivalents of 
highly purified human Sp-1 since the same material 
used for radiolabeling was used for. assay standard. 


Results 

Patterns of Sp-1 levels during pregnancy in the 
baboon were ‘very consistent among the six animals 
studied. Sp-1 was detected on day 17 or 18 in each 
animal, although pregnancy dating could be in error 
+1 day. Levels rose rapidly from day 20 to day 50 of 
gestation to about 18 ng. per milliliter, then increased 
very slowly thereafter to a level of approximately 24 
ng. per milliliter prior to parturition. Following 
delivery of the infant, Sp-1 levels declined very slowly 
and undetectable levels were not reached until 26 to 34 
days post partum in the six baboons. 


The slight variation observed in Sp-1 patterns was 
characterized by a flat plateau of levels from day 65 
until term in one female and a slight decline in levels 
prior to parturition in another. Maximum levels anc 
rate cf increase during early gestation was quantita- 
tively virtually identical in all animals. Rates of 
postpartum disappearance were also remarkably simi- 
lar. A pattern of Sp-1 levels during pregnancy for an 
individual animal is illustrated in Fig. 2 together with 
patterns of baboon chorionic gonadotropin and 
chorionic: somatomammotropin for comparison. A 
composite pattern of mean Sp-1 levels for all six 
animals is shown in Fig. 3. 


Comment 

Specific antibodies to Sp-1 raised in rabbits do not 
react immunologically with pregnancy sera from rat, 
dog, rabbit, mouse, hamster, or guinea pig,’ but do 
react with sera from rhesus monkeys, cynomolgus 
monkeys, and baboons. The rabbit anti-Sp-1 sera have 
also been shown to produce abortions in pregnant 
cynomolgus monkeys passively immunized between 
days 19 and 55 of gestation.’ Thus, it appears that this 
substance is secreted by the placentas of several. 
primate species and is important to the maintenance of 
pregnancy. 

Measurements of Sp-1 by radial immunodiffusion 
tests in human serum at various weeks of pregnancy 
have been reported." ° Levels of Sp-1 around 2.0 mg. 
per milliliter were detected during the twentieth week 
of human gestation and continued to rise slowly until 
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around the thirty-sixth week, when a plateau was 
retained until term. ‘This pattern is distinctly different 
from that of the baboon, which reached plateau levels 
. by the end of the first trimester of pregnancy. In 
addition, the concentration of Sp-1 in human preg- 
nancy sera was one- to 5,000-fold higher than in 
- - baboons. Differences in the assay methodology used 
may account for the differences’ in time of Sp-1 
detection and the large differences in quantitative 
levels attained during gestation, but the difference in 
species patterns cannot be ascribed to measurement 
procedures. 

Levels of Sp-1 in the sera of women experiencing 
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problem pregnancies appear worthy of investigation. 
Since levels of this substance are very high during most 
of gestation, significant changes in the level of Sp-1 
may be associated with alterations in placental struc- 
ture or function. Depending upon the variation in 
serum levels in normal pregnancies, such changes in 
Sp-1 levels may be useful in the diagnosis of abnormal 
placental function. Further, the observation that spe- 
cific antibodies:'to Sp-1 will terminate normal preg- 
nancy in monkeys suggests that this protein may be 
useful in the development of methods of human 
fertility control. 
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*Italics ours. è 


® 
azyme Reed & Carnrick/ Kenilworth, N.J. 07033 


prevents and relieves 
pain due to entrapped gas 






Introducing 
a direct, in situ look at... 


Asherman's Syndrome a submucous fibroid an endometrial polyp an embedded IUD 


as seen through 


HYSKON 


an intrauterine distending solution that now... 





® 


(32% dextran 70) 
HYSTEROSCOPY FLUID— 





E provides a crystal clear hysteroscopic view 
of intrauterine surfaces; 


E permits ample time for directly visualized treatment 
with no interference from blood or mucus;"” 


E adds anew dimension of direct visualization, accuracy, 
and ease in the detection and treatment 
of intrauterine problems.'* 






For additional information on Hysteroscopy with HYSKON ® 
Contact: Medical Director, Pharmacia Laboratories, Piscataway, N.J. 08854 
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PRESCRIBING INFORMATION 


HYSKON; HYSTEROSCOPY FLUID 


32% (W/V) dextran 70 in dextrose 


DESCRIPTION: Hyskon Hysteroscopy Fluid is a 
clear, viscid, sterile, non-pyrogenic solution of 
dextran 70 (32% W/V) in dextrose (10% W/V). 
Dextran 70 is that fraction of dextran, a branched 
polysaccharide composed of glucose units, having 
a weight average molecular weight of 70,000. 

The fluid is electrolyte-free and non-conductive. 
At room temperature Hyskon Hysteroscopy Fluid 
has a viscosity of 220 cSt. 


Hyskon has a tendency to crystallize when sub- 
jected to temperature variations or when stored 
for long periods. If flakes of dextran are present, 
heat at 100°-110° C until complete dissolution 

is achieved. 


INDICATIONS: Hyskon Hysteroscopy Fluid is 
indicated for use with the hysteroscope as an 
aid in distending the uterine cavity and in irri- 
gating and visualizing its surfaces. 


CONTRAINDICATIONS: Hyskon Hysteroscopy 
Fluid should not be instilled in patients known 
to be hypersensitive to dextran. All other contra- 
indications are those relative to the hysteroscopic 
procedure itself, such as pregnancy, endometrial 
carcinoma, etc. 


WARNINGS: It is not known whether systemic 
absorption of dextran 70 occurs from the uterine 
and peritoneal cavities. Because of the possi- 
bility that absorption can occur, the physician 
should familiarize himself with the systemic 
effects of this drug. The most alarming are 
severe, sometimes fatal anaphylactoid reactions, 
which are quite rare. Other noteworthy effects 
include plasma volume expansion and transient 
prolongation of bleeding time. 


ADVERSE REACTION: Undesirable effects directly 
attributable to the use of Hyskon Hysteroscopy 
Fluid have not been reported. However, the 
physician should be mindful of the fact that 
adverse reactions are known to occur with the 
intravenous administration of dextran 70 
(MACRODEX 6% W/V). Such reactions have 
included: allergic phenomena (anaphylactoid 
reactions, urticaria, nasal congestion, wheezing, 
tightness of chest and mild hypotension), 
nausea, vomiting, fever and joint pains. 


DOSAGE AND ADMINISTRATION: The amount 
of Hyskon Hysteroscopy Fluid required per 
patient depends on a number of factors, such as 
the type and length of the diagnostic procedure, 
whether or not manipulation or surgery is per- 
formed, etc. Most often, however, the amount 

of Hyskon instilled into the uterus will be 
between 50 and 100 milliliters. 


Hyskon should be introduced into the uterine 
cavity through the cannula of a hysteroscope 
under low pressure (approximately 100 mm Hg) 
until the uterus is sufficiently distended to 
permit adequate visualization. During the 
hysteroscopic examination, Hyskon should be 
infused at a rate that keeps the cavity suitably 
distended. To avoid injection of the fluid into 
the tissues of the uterus and parametria and to 
avoid having unnecessary amounts of the fluid 
pass into the peritoneal cavity and backwards 
along the side of the hysteroscope, infusion 
pressures greater than 150 mm Hg should not 
be used. 


HOW SUPPLIED: Hyskon Hysteroscopy Fluid 
(32% W/V dextran 70 in 10% W/V dextrose) is 
available as a sterile, nonpyrogenic solution 
in 100 ml bottles packed 12 to a carton. 

NDC No. 0016-0231-61 

Keep from cold during transportation. 


CAUTION: Federal law prohibits dispensing 
without prescription. 


e) Pharmacia 


Pharmacia Laboratories Inc. 
800 Centennial Avenue 
Piscataway, New Jersey 08854 
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Infectious vaginitis! 
monilial? 
trichomonal? 
nonspecific? 


a microbicidal douch¢ 
for triple target thera 


of infectious vaginitis 


BETADINE 


Infectious vaginitis often involves a mixed infection. 
Systemic or topical therapy directed against a single 
pathogen may miss or encourage another. 

BETADINE DOUCHE is a broad-spectrum topical 
microbicide that promptly.kills trichomonads, monilia and 
bacteria. It is active in the presence of blood, pus or 
vaginal secretions, and is virtually nonirritating to vaginal 
mucosa. Low surface tension assists penetration into 
vaginal crypts and crevices. 

Suggested regimen for therapeutic use: In the office, 
swab the cervix and vulvovaginal area with BETADINE 
SOLUTION. Prescribe BETADINE DOUCHE: Two (2) 
tablespoonfuls to a quart of lukewarm water once daily, 
preferably before bedtime, through the entire menstrual 
cycle. If further eee, is ptega douching may be 
continued through the next cycle. The patient may be isä: ; ; 
instructed to aA for an office visit following wo weeks ieee ak 1 gal: plastic bottles; 1/2 oz. 

of therapy. P P i 

Directions for routine cleansing: One (1) tablespoonful Purdue Frederick 

to a quart of lukewarm water once or twice a week. © COPYRIGHT 1974, 1975, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 A7943 163875 






trichomonal monilial nonspecific 





. Amicrobicidal douche 
packaged for 
‘patient convenience 


BETADINE 
douche 


for triple target therapy 
of infectious vaginitis 
(trichomonal, monilial, 
nonspecific)... 


for regular home use in therapy 
and routine cleansing 


BETADINE douche 
8 oz. 


` 8 oz. plastic 
bottle with 
measuring cap for 
proper dosage 






for continuing therapy or 

cleansing when traveling — 
or when convenient, single- 
use packages are preferred 


BETADINE douche 
packette 2 02. 


Y2 oz. premeasured dose packettes 
(6 per carton) 


Purdue Frederick 


©COPYRIGHT 1974, THE PURDUE FREDERICK COMPANY 
NORWALK. CONN. AGARA a7742 kaTa 
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Prudent Practice... 


Some sensible steps physicians take before prescribing 
an oral contraceptive 






ppropriate 
"laboratory procedures 





A complete 
medical history 





Careful 
patient 
instruction 


And when you prescribe a during the first few cycles, 


combination oral contraceptive, are more frequent with 
. it's also prudent practice to Loestrin 1/20 than with combi- The lowest dose ofa proven 
employ the lowest effective dose nations containing larger effective estrogen ına 
of estrogen that is otherwise doses of estrogen. Nevertheless, ‘ í í 
- acceptable. clinical trials demonstrated combination oral contraceptive 
For many women, this could that more than 85% of the ® 
mean Loestrin 1/20—20 mcg of subjects, some of whom experi- 
ethinyl estradiol in combination enced such irregular cycles, 
ak Mg ornorethmarngng found Loestrin Vaan accepi Each white tablet contains 1 mg norethindrone acetate 
acetate. l able oral contraceptive. and 20 mcg ethinyl estradiol 
As you would expect, irregular Effective contraception... each brown tablet contains 75 mg ferrous fumarate, USP 
bleeding and occasionally the with a low dose of estrogen— 


absence of bleeding, especially a tough combination to beat. PARKE-DAVIS 



























-* And with the Pill... 

"it would appear 
prudent to limit 
estrogen exposure to 
that amount which 
will successfully 
fulfill the purpose 
for which oral 
contraceptives 
were devised, 
namely, to prevent 

*“conception.”* 
Hence, good 
therapeutics 
would indicate = 
the lowest j 
effective dose f 
of estrogen l 
that is otherwise 
acceptable. 
*Preston SN: 


Contraception 6:17 
(July) 1972. 






See next pagëfor prescribing information. 


LOESTRIN 1/20 
Each white tablet contains: 
norethindrone acetate (17 
alpha-ethinyl-19-nortestosterone acetate)... 1 mg 
ethinyl estradiol 
(17 alpha-ethinyl-1,3,5 (10)-estratriene-3, 17 beta- 
MON) cccba rece 2 o0.nc nduteean sa aens 20 mcg 
Each brown tablet contains 
75 mg ferrous fumarate, USP 
BRIEF SUMMARY OF 
PRESCRIBING INFORMATION 
SPECIAL NOTE 
Oral contraceptives have been marketed in the United 
States since 1960. Reported pregnancy rates vary from 
product to product. The effectiveness of Loestrin 1/20 
1s somewhat lower than that of the higher-dose com- 
bination products. Both provide almost completely 
effective contraception. 

The dropout rate for medical reasons, as observed 
in the clinical trials that were conducted with 
Loestrin 1/20, appears to be somewhat higher 
than observed with higher-dose combination prod- 
ucts. This higher dropout rate was observed to be due 
particularly to irregular bleeding. 

An increased risk of thromboembolic disease 
associated with the use of hormonal contraceptives 
has now been shown in studies conducted in both 
Great Britain and the United States. Other risks, such 
as those of elevated blood pressure, liver disease, and 
reduced tolerance to carbohydrates, have not been 
quantitated with precision. 

Long-term administration of both natural and syn- 
thetic estrogens in subprimate animal species in mul- 
tiples of the human dose increases the Sane for 
some animal carcinomas. These data cannot be trans- 
posed directly to man. The possible carcinogenicity 
due to the estrogens can neither be affirmed nor re- 
futed at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 


INDICATION 

Loestrin 1/20 is indicated for the control of 
conception. 

CONTRAINDICATIONS 

1. Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, ora past history of these conditions. 

2. Markediy impaired liver function. 

3. Known or suspected carcinoma of the breast. 

4. Known or suspected estrogen-dependent 
neoplasia. 

5. Undiagnosed abnormal genital bleeding. 

6. Pregnancy. 

WARNINGS 

1. The physician should be alert to the earliest mani- 
festations of thrombotic disorders (thrombophlebitis, 
cerebrovascular disorders, pulmonary embolism, and 
retinal thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued imme- 
diately. 

Retrospective studies of morbidity and mortality in 
Great Britain and studies of morbidity in the United 
States have shown a statistically significant associa- 
tion between thrombophlebitis, pulmonary embo- 
lism, and cerebral thrombosis and embolism and the 
use of oral contraceptives. There have been three 
principal studies in Britain 3 leading to this con- 
clusion, and one? in this country. The estimate of the 
relative risk of thromboembolism in the study by 
Vessey and Doll? was about sevenfold, while Sartwell 
andassociates in the United States founda relative risk 
of 4.4, meaning that the users are several times as 
likely to undergo thromboembolic disease without 
evident cause as nonusers. The American study also 
indicated that the risk did not persist after discon- 
tinuation of administration, and that it was not en- 
harfced by long continued administration. The 
American study was not designed to evaluate a dif- 
ference between products. However, the study 
suggested that there might be an increased risk of 
thromboembolic disease in users of sequential prod- 
ucts. ‘This risk cannot be pce and further 
studies to confirm this finding are desirable. 

2. Discontinue medication pending examination if 
there is sudden partial or complete loss of vision, or 


if there is a sudden onset of proptosis, diplopia, or 
migraine. If examination reveals papilledema or ret- 
inal vascular lesions, medication should be withdrawn. 

3. Since the safety of Loestrin 1/20 in pregnancy 
has not been demonstrated, it is recommended that 
for any patient who has missed two consecutive 
periods, pregnancy should be ruled out before con- 
tinuing the contraceptive regimen. If the patient has 
not adhered to the prescribed schedule, the possibil- 
ity of pregnancy should be considered at the time of 
the first missed period. 

4. A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of 
mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this 
tme. 

PRECAUTIONS 

1. The pretreatmentand periodic physical examina- 
tions should include special reference to breasts and 
pelvic organs, including Papanicolaou smear, since 
estrogens have been known to produce tumors, some 
of them malignant, in five species of subprimate 
animals. 

2. Endocrine and possibly liver function tests may 
be affected by treatment with Loestrin 1/20. There- 
fore, if such tests are abnormal in a patient takin 
Loestrin 1/20, itis recommended that they be repeat 
after the drug has been withdrawn for two months. 

3. Under the influence of estrogen-progesto- 
gen preparations, preexisting uterine fibromyomata 
may increase in size. 

4. Because these agents may cause some degree of 
fluid retention, conditions which might be influenced 
by this factor, such as epilepsy, migraine, asthma, car- 
diacor renal dysfunction, require careful observation. 

5. An alteration in menstrual patterns in many pa- 
tients is likely to be induced by using Loestrin 1/20 
The amount and duration of flow and cycle length 
may be variable. Because of these irregular bleeding 
patterns, it is important that the physician take this 
into consideration when attempting to determine if 
persistent bleeding is from organic causes. 

6. Patients with a history of psychic depression 
should be carefully observed io the drug discon- 
tinued if the depression recurs to a serious degree. 

7. Any possible influence of prolonged Loestrin 
1/20 therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. 

8. A decrease in glucose tolerance a observed 
in a significant percentage of patients on oral con- 
traceptives. The mechanism of this decrease is obscure. 
For this reason, diabetic patients should be carefully 
observed while receiving Loestrin 1/20 therapy. 

9. The age of the patient constitutes no absolute 
limiting factor, although treatment with Loestrin 1/20 
may mask the onset of the climacteric. 

10. The pathologist should be advised of Loestrin 
1/20 therapy when relevant specimens are submitted. 

11. Susceptible women may experience an increase 
in blood pressure following administration of con- 
traceptive steroids. 

ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING ORAL 
CONTRACEPTIVES 

A statistically significant association has been demon- 
strated between use of oral contraceptives and the 
following serious adverse reactions: 
Thrombophlebitis Cerebral thrombosis 
Pulmonary embolism 

Although available evidence is suggestive of an 
association, such a relationship has been neither con- 
firmed nor refuted for the flowing serious adverse 
reactions: 

Neuro-ocular lesions, eg, retinal thrombosis and 
optic neuritis 

The following adverse reactions are known to occur 
in patients receiving oral contraceptives: 


Nausea Change in menstrual 

Vomiting flow 

Gastrointestinal Amenorrhea during and 
symptoms (such as after treatment 
bateira crampsand Edema 


bloating) Chloasma or melasma 
Breakthrough bleeding Breast changes: tender- 
Spotting ness, enlargement, and 


secretion 


Change in weight Cholestatic jaundice 
(increase or Taaa Migraine 
Changes in cervical Rash (Allergic) 


erosion and cervical 
secretions 
Suppression of lactation 
when given imme- 
diately postpartum 


Rise in blood pressure in + 
susceptible individuals 
Mental depression 


Although the following adverse reactions 
have been reported in users of oral contraceptives, an 
association has been neither confirmed nor refuted: 


Anovulation post Dizziness 

treatment Fatigue 
Premenstrual-like Backache 

syndrome Hirsutism 
Changes in libido Loss of scalp hair 
Changes in appetite Erythema multiforme 
Cystitis-like syndrome Erythema nodosum 
Headache Hemorrhagic eruption 
Nervousness Itching 


The following laboratory results may be altered 
by the use of oral contraceptives: 

Hepatic function: increased sulfobromophthalein 
retention and other tests 

Coagulation tests: increase in prothrombin, factors 
VII, VIII, IX, and X. 

Thyroid function: increase in PBI and butanol 
extractable protein-bound iodine, and decrease in T3 
uptake values 

Metyrapone test 

Pregnanediol determination 


DOSAGE AND ADMINISTRATION 
Special Notes on Administration 
Menstruation usually begins two or three days, but 
may begin as late as the fourth or fifth day, sheet the 
brown tablets have been started. Because of the rela- 
tively low estrogenic content, Loestrin 1/20 is not a 
el: clic regulator. There are patients whose in- 
herent ormone balance will require larger amounts 
of estrogen to achieve cyclic regularity than that 
contained in Loestrin 1/20. These patients experience 
altered bleeding patterns, which do not conform to 
treatment deia , while taking the white Loestrin 
1/20 tablets. However, it is important that patients 
adhere to the dosage schedule regardless of when 
bleeding occurs. 

The occurrence of altered bleeding is highest in 
Cycle 1. The majority of patients will have seven days 
or less of total bleeding during the 28-day cycle 
(including both withdrawal bleeding and 
breakthrough bleeding and spotting). Should irreg- 
ular bleeding occur, patients should reassured and 
instructed to continue taking the tablets as directed. 
If by the third cycle the irregular patterns are unac- 
ceptable, consideration should be given to changing 
the medication to a product wak higher estrogen 
content(Norlestrin*-1 mg or Norlestrin-2.5 mg). The 

hysician should be alert to the fact that the irregular 
bieding patterns could mask bleeding from organic 
causes, and appropriate diagnostic measures should be 
taken if the bleeding persists or continues after chang- 


ing to a higher estrogen-content product. d 
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GYNECOLOGY 


Pure gonadal dysgenesis with an XY chromosomal 


constitution (Swyer’s syndrome): Report of two cases 


DANIEL W. BRUNETEAU, M.D.* 
ISMET B. SIPAHIOGLU, M.D.* 
J. ROGERS BYRD, Pu.D. 
ROBERT B. GREENBLATT, M.D. 


Augusta, Georgia 


Two cases of Swyer’s syndrome, characterized by rudimentary streaks in association with a 
46,XY chromosome karyotype are reported. Both individuals were tall, with sparse 
axillary and pubic hair, and breasts were undeveloped in one and well developed in the 
other (she had some estrogen therapy). One had infantile but otherwise normal external 





genitals, while the other had poor development of labia majora and no clitoris. The 
vagina in each was normal, with a small cervix and uterus, and vaginal smears of the 
preadolescent type. Urinary 17-ketosteroids were normal, while gonadotropin levels were 
elevated. The gonadal streaks were extirpated, and histologic examination revealed the 
presence of fibrous stroma but no ova or follicles. Scattered clumps of Leydig cells and 
mesonephric remnants were found in one patient. Both patients responded well to cyclic 
hormonal therapy, i.e., menstrual withdrawal bleeding and breast development. 


GONADAL DYSGENESIS, stricto sensu, applies to a 
primary congenital gonadal defect due to failure of 
differentiation of the gonad before its full sexualiza- 
uon. The prototype of gonadal dysgenesis is the 
multidystrophic syndrome of Turner with its extragen- 
ital somatic anomalies as dominant features of the 
disorder. There is a possibility of normal genital 
function associated with dystrophic states (similar to 
those encountered in Turner’s syndrome) as well as the 
existence of gonadal dysgenesis without them. The 
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presence of chromosomal aberrations serves to confuse 
the situation. Even though 45,X sex chromosome 
compliment seems to be the most frequent single 
pattern, there are other karyotypes including chromo- 
some mosaicism and those with normal sex chromo- 
some patterns, male or female. 

The XY sex chromosome compliment may be 
encountered in isolation or in mosaicism. We previ- 
ously reported five cases of ganadal dysgenesis with 
XO/XY mosaicism'; four of these were assymetric 
gonadal dysgenesis with a gonadal streak on one side 
and an immature testis on the other. The normal male 
sex chromosome pattern, XY, may be encountered in , 
three different types of gonadal dysgenesis: gonadal 
dysgenesis with gonocytoma, male Turner's syndrome, 
and so-called pure gonadal dysgenesis with which this 
article is concerned. ` 

In 1955, Swyer? described two chromatin-negative 
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Fig. 1. Case 1. surgical findings. showing rudimentary 
gonadal streaks. 


girls who were of tall stature and lacked the anomalies 
and malformations usually encountered in Turner's 
syndrome. Hoffenberg and Jackson? suggested that 
the cases described by Swyer were a variant of gonadal 
dysgenesis. In 1959, Harnden and Stewart* found a 
normal male chromosome compliment in a tall 19- 
year-old girl with primary amenorrhea, and they 
named the disorder “pure gonadal dysgenesis.” Since 
then, this appellation has been used for patients with a 
variety of karyotypes, provided they did not have the 
somatic anomalies usually found in Turners syn- 
drome. If the chromosomal compliment 45,X is never 
found in pure gonadal dysgenesis, there may be 
justification for separating those subjects who have a 
female phenotype and XY sex chromosome complex 
(Swyer’s syndrome) from those with the other kary- 
otypes encountered, ‘including various mosaics and 
a normal female XX chromosomal constitution. It is 
believed that this entity is an intrauterine castration 
syndrome in a subject who is genetically male. It 
mimics Jost’s® castration experiment in rabbits, a 
condition different from those in which the gonad 
appears destined to form an ovary.°® 


Case reports 


Case 1. L. H. was a 17-year-old girl with primary 


amenorrhea and failure of sexual development. 


January 1, 1976 
Am. J. Obstet. Gynecol. 





Fig. 2. Case 1. Photomocrograph showing mesonephric 
remnant. 


Height was 166 cm. Positive physical findings included 
sparse axillary and pubic hair, undeveloped breasts, 
and infantile but otherwise normal external genitals. 
On pelvic examination, a tight virginal introitus 
precluded visualization of the cervix, but no masses 
were palpable rectally. Radiologic examination of 
hands and wrists revealed all epiphyses to be open. 
Urinary 17-ketosteroids were 6.9 and 7.5 mg. per 24 
hours. Urinary follicle-stimulating hormone (FSH) 
determinations were greater than 52 and less than 104 
mU. per 24 hours. Vaginal smears were preadolescent 
in type, and the nuclear sex chromatin pattern was 
negative. Chromosome counts from leukocyte cultures 
consistently showed 46 chromosomes, and analysis 
revealed an XY sex chromosome complex no different 
from that of a normal male subject. At laparotomy, 
typical gonadal streaks were found (Fig. 1). The uterus 
was represented by a small rudimentary structure. 
Microscopically, the gonadal streaks showed a small 
amount of fibrous stroma, scattered clumps of Leydig 
cells, mesonephric remnants, but no ova or follicles 
(Figs. 2 and 3). 

Case 2. A. B. was a 25-year-old female subject with 
primary amenorrhea who failed to menstruate follow- 
ing various hormonal regimens. Height was 170 cm. 
Sexual hair pattern was typical of an adult female but 
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Fig. 3. Case 1. Photomicrograph showing typical clump of Leydig cells. 


quantitatively poor, and breasts were well developed 
(she had received some estrogen therapy in the past). 
The external genitals showed an absence of develop- 
ment of the labia majora and an almost nonexistant 
clitoris. Pelvic examination revealed a normal vagina 
and small cervix and uterus with nonpalpable adnexa. 
Endocrine studies were performed, and a castrate 
vaginal smear was obtained. 17-Ketosteroids were 8 
and 9.6 mg. per 24 hours. Plasma gonadotropin levels 
obtained by radioimmunoassay were: FSH, 43.7 mI.U. 
per milliliter, and LH, 4.5 mI.U. per milliliter. 

Gynecography combined with a_hysterosalpingo- 
gram showed the existence of a small uterine cavity of 
normal configuration with Fallopian tubes of normal 
caliber. There was no clearly defined ovarian density. 
Sex chromatin was negative, and chromosome analysis 
from a leukocyte culture demonstrated a 46,XY 
karyotype (Fig. 4). A laparotomy was performed; the 
uterus was infantile, and bilateral gonadal streaks were 
present. Both Fallopian tubes and streaks were re- 
moved. Histologic study of the gonadal streaks re- 
vealed dense cellular connective tissue, and neither 
primary oocytes nor Leydig cells were present in the 
sections examined, 


Comment 

The classical cases of gonadal dysgenesis (Tur- 
ner’s syndrome) are characterized by amenorrhea, di- 
minished stature, webbed neck, increased carrying 


angle of arms, low hairline, a “shield” chest, and a 45,X 
chromosome karyotype. In some exceptional subjects 
with very well-developed breasts, normal axillary and 
pubic hair, normal menstruation, and even pregnancy 
have been reported.” ë 

In 1955, when Swyer? reported two cases of pure 
gonadal dysgenesis with a 46,XY karyotpye, he found 
several common features. Both subjects were tall with 
little or no mammary development. Axillary and pubic 
hair distribution, the vagina, and the cervix were 
within normal limits. The uterus was small, and the 
vaginal cytology was hypoestrogenic. Urinary output of 
17-ketosteroids was normal. The two subjects differed 
in that in one there was an enlarged clitoris. 

In our cases, histopathologic examination of the 
gonadal streaks revealed the presence of fibrous 
stroma but no ova or follicles. Scattered clumps of 
Leydig cells and mesonephric remnants were found in 
one case. Kinch and associates? also reported the same - 
histopathologic findings with the exception of a lack of 
Leydig cells. ; 

Fibrous tissue is the major component of the gonadal 
streak.» '° It is not clear that germ cell migration is 
necessary for gonadal development. In pure gonadal 
dysgenesis with an XY sex chromosome pattern, 
normal migration of germ cells may not occur. If this 
does occur, then the environment probably proves 
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Fig. 4. Case 2. Karyotype showing 46,XY. G-banded. 


unsatisfactory for normal development. The belief that 
gonadal dysgenesis has a genetic etiology is fairly well 
accepted while the specific genetic mechanism remains 
unknown. If it is related to multiple genes, the specific 
alleles and their loci have not been detected.* ! 12 
Whatever the cause, the destined testicular develop- 
ment fails to occur early enough in fetal life so that 
internal and external genitals develop along female 
lines." 

In pure gonadal dysgenesis, one third of the subjects 
have a 46,XX karyotype.” Primary ovarian failure may 


be due to some early embryonic accident not of 
chromosomal origin. Two thirds apparently have the 
46,XY karyotype, though some of these may be 46,XX 
and the apparent Y is really the remaining short arm of 
an X.” Libido and breast development may be due to 
end-organ sensitivity to extragonadal estrogens. 

It is recommended in cases of Swyer’s syndrome, as 
well as in other cases of gonadal dysgenesis with an XY 
cell line, that the streaks be extirpated because of the 
risk of germ cell tumor development. 
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Testosterone metabolism in endometrial cancer 
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Plasma testosterone (PC™), metabolic clearance (MCR?), and production rates (PR™) of 
testosterone and conversion ratio of testosterone to androstenedione (CRIA) were performed 
on 11 patients with endometrial cancer and on a control group of five postmenopausal 
women. The PC’, MCRT, and PRT of patients with endometrial cancer are in the 

normal postmenopausal range. The conversion of testosterone to androstenedione in 
patients with endometrial cancer was significantly decreased. 


EPIDEMIOLOGIC studies suggest that estrogens may 
play an etiologic role in the development of malignancy 
in women, particularly in breast and endometrial 
cancer.’~? Recent studies have also indicated alterations 
in androgen metabolism in breast and endometrial 
cancer. * Bulbrook and associates** found that a 
discriminant function can be derived from a study of 
the urinary excretion patterns of 17-ketosteroids and 
17-hydroxycorticoids. Patients with a positive discrim- 


inant, i.e., those with a high etiocholanolone and/or | 


androsterone excretion relative to the 17-hydrox- 
ycorticoids, tended to benefit from adrenalectomy 
with oophorectomy or hypophysectomy, whereas those 
with a negative discriminant did not respond. De 
Waard and associates? applied Bulbrook’s concept of a 
hormonal discriminant function to patients with en- 
dometrial cancer and have shown that those patients 
excreted. less etiocholanolone relative to 17-hydroxy- 
corticoids or estrogens (mainly estriol) than normal 
controls, ` 
Moreover, the polycystic ovary syndrome (PCOS), 
characterized by anovulation and sclerocystic ovaries, is 


` From the Gynecologic Oncology Section of the Department 
of Obstetrics and Gynecology and the Department of 
Medicine, New York Medical College. i 
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associated with a reported 20 per cent incidence of 
endometrial cancer." This condition is associated 
with increased plasma levels, production and metabolic 
clearance of testosterone, as well as elevated gonado- 
tropins. 14 

Sall and Calanog" evaluated the urinary steroid 
excretion patterns of postmenopausal women with 
benign and neoplastic endometrium and corrobcrated 
the findings of low androsterone and etiocholanolone 
excretions in women with endometrial hyperplasia and 
cancer. The introduction of precise methods for 
measuring plasma levels and production rates of the 
various androgens and their conversions to the estro- 
gens has provided a unique opportunity to determine 
whether a distinct abnormality in androgen metabo- 
lism is indeed present in endometrial cancer. 

Our study in endometrial cancer patients encompas- 
sed three areas: (1) the evaluation of testosterone 
metabolism, (2) the evaluation of androstenedione 
metabolism and its conversions to estrogens, and (3) 
the evaluation of estrogen metabolism. This initial 
report concerns itself with the testosterone levels, 
metabolic clearance rates, production rates, and inter- 
conversions to androstenedione of patients with en- 
dometrial cancer. 


Materials and methods 


Eleven patients (two premenopausal and nine post- 
menopausal) with abnormal uterine bleeding were 
hospitalized at the New York Medical College and the 
diagnosis of endometrial cancer was made by fractional 
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Table I. Clinical summary of endometrial cancer patients 


Wt. Stage of 
A ) (lbs.) disease Pre-existing medical problem Years menop. 
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Body area 


Patient | Age (M.?) 
L.M. 46 180 I Hy pertension, diabetes Premenop. 1.89 
B.F. 54 a 110 I Hy pertension 5 1.45 
EG. 58 67 230 I Obesity, hypertension, diabetes 10 2.14 
M.F. 45 61 135 I None Premenop. 1.60 
B.S. 55 60 88 I Hypertension, diabetes 10 1.31 
RS. 60 62 198 II Hypertension, obesity 1] 1.95 
EJ- 60 64 190 II Obesity, diabetes, hypertension 11 1.92 
JF. 69 61 142 II Hypertension 19 1.63 
ES. 78 64 230 II Obesity, hypertension 30 2.08 
LG, 61 64 195 II Obesity, hypertension 5 1.94 
A.W. 78 65 125 Ill Hypertension 30 1.62 





Table II. Clinical summary of ee controls 






Control 
VG! 186 
LP A ei 195 
M.Y 51 61 128 
D.D 62 61 165 
Jc 55 64 148 






Coexisting Body area 


medical disease 


Years 
post-meno 


None T 1.86 
None 4 1.92 
None 4 1.58 
None 14 1.70 
None 10 1.64 





curettage. A group of five postmenopausal patients 
served as controls. Clinical summaries of both groups 
are in Tables I and II. 

All patients were hospitalized under basal condi- 
tions. The pertinent history and physical examination 
were obtained. The metabolic clearance (MCR) and 
production (PR) rates of testosterone and conversion 
of testosterone to androstenedione were determined 
with a constant infusion procedure.” After an over- 
night fast the patients were kept in a supine position 
for at least 1 hour before the start until the end of the 
constant infusion. The plasma concentration of free 
testosterone was measured by the protein displacement 
method of Mayes and Nugent."® 

In the constant infusion procedure, a priming dose 
of either 4 or 6 wCi of 1,2°H-testosterone (sp. gr. 137 
uCi/ug and found to be 97 per cent pure by paper 
chromatography in a modified Bush B 3 System) was 
first administered intravenously as a single injection. 
Thirty minutes later, an intravenous infusion was 
started containing either 8 or 12 aCi of 1,2%H-tes- 
tosterone dissolved in 50 ml. of 8 per cent ethanol in 
saline. The labeled steroid was given at a constant rate 
with the aid of a Harvard pump (Model No. 600/900). 
Then 40 ml. of blood were withdrawn at 105, 120, and 
135 minutes after initial injection. The plasma was 
separated, added to 4-"C-tes- 
tosterone and processed. The value of the radio- 


tubes containing 


activity in each plasma sample present specifically as 


testosterone and corrected for losses during the 


isolation procedure was calculated. The mean of the 
three estimates and the value for the rate of the 
radioactive infusion (R) were taken to calculate the 
metabolic clearance rate (MCR) according to the 
following expression: MCR (L./day) = r (mpCi/day)/ 
Ci(mpCi/L.). 

The production rate (PR) of testosterone was then 
calculated from the expression (PR [mg./day] = MCR 
[L./day] x MPC [mg./L.]), where MPC 
plasma concentration of testosterone. 


is the mean 


Results 

The kinetic parameters of testosterone metabolism 
in normal postmenopausal women and in patients with 
endometrial cancer are given in Tables III and IV, 
respectively. 

Plasma testosterone (PC'). The mean PC" 
(0.60 + 0.34 [S.D.] ug/L.) in the endometrial cancer 
group was compared to the mean PCT (0.40 + 0.20 
[S.D.] ug/L.) of the normal postmenopausal patient 
group and to a group of 14 normal premenopausal 
women (0.54 + 0.11 [S.D.] ug/L.) 
in our laboratory." There was no significant differ- ` 


previously evaluated. 


ence between the mean PC" in the endometrial cancer 
group and the normal premenopausal and post- 
menopausal groups. 

Metabolic clearance rates of testosterone (MCR). 
The mean MCR" (735 + 180 [S.D.] L./day) in the 
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Table III. Plasma concentrations, metabolic clearances, production rates, and interconversions of testosterone 


in postmenopausal controls 


Patient 
Jc 0.38 
LP 0.76 
M.Y 0.28 
. D.D. 0.30 
J.C- : 0.29 
Mean + (S.D.) 0.402 + 0.20 


PCT ] . MCR" PRT 
(ugiL.) (L./day) (ugiday) CRE 


698 558 0.040 
823 625 0.042 
714 200 0.043 
721 216 0.039 
695 202 0.041 
730 + 53 364 + 218 0.042 + 0 


Table IV: Plasma concentrations, metabolic clearances, production rates and interconversions of testosterone 


in endometrial cancer patients 


Stage of PCT MCRT PR? f 
Patieni disease (pgiL.) (L. /day} (ug/day) CRA 


LM. I 1.04 
B.F. I 0.62 
JG. I 1.21 
M.F. I 0.54 
B.S. I 0:52 
RS. H 0.55 
E.J. H 0.35 
JE. II 0.99 
ES. Il 0.75 
L.C. II 0.22 
A.W. Ill 0.65 
Mean + (S.D.} 0.60 + 0.34 


667 694 0.020 
594 368 0.018 
632 765 0.030 
857 463 0.021 
430 224 0.019 
800 509 0.020 
682 239 0.011 
703 696 -0.017 

1046 785 0.018 
793 175 0.028 
952 619 0.018 

735 + 180 502 + 238 0.020 = 0.005 





endometrial cancer group was compared to the mean 
MCR? (730 + 53 [S.D.] L./day) of the normal post- 
menopausal patient group and to a group of 14 normal 
premenopausal women (675 + 139 [S.D.] L./day) pre- 
viously evaluated in our laboratory." There was no 
significant difference between the mean MCRT in the 
` endometrial cancer group and the normal. pre- 
menopausal (P > 0.4) and postmenopausal groups 
(P > 0.6). 

Production rates of testosterone (PRT). The mean 
PRT (502 + 238 [S.D.] g/day) in the endometrial 
cancer group was compared to the mean PRT 
(364 + 218 [S.D.] wg/day) of the normal post- 
menopausal patient group and to a group of 14 normal 
premenopausal women (350 + 130 [S.D.] mg/day) 
previously evaluated in our laboratory.’” There was no 
significant difference between’ the mean PRT in the 
endometrial cancer group and the normal pre- 
menopausal (P > 0.6) and postmenopausal groups 

-(P-> 0.1). 

Conversion ratios of testosterone (CRT ar The mean 
CRIA (0.02 + 0.01 [S.D.]) in the endometrial cancer 
group was compared to.the mean CRT (0.04 + 0.01 
[S.D.) of the normal postmenopausal patient group 
and to a group of 12 PCOS patients’? (0.034 + 0.019 
[S.D.]). as previously evaluated in our laboratory. 
The endometrial cancer group had a statistically lower 


mean CRS? 
(P < 0.05). 


than the post menopausal group 


Comment 


During the past decade, there has developed the 
concept that endometrial cancer is, a malignancy 
associated with an underlying endocrinopathy. The 
fact that it occurs mostly in women in the post- 
menopausal age group, in the presence of abnormal 
and/or unopposed estrogen stimulation, in association 
with diabetes and. obesity, or in women with a history of 
infertility and anovulation such as in polycystic ovary 
syndrome, suggests a relationship between the de- 
rangement in the endocrine metabolism of these 
women and the development of the neoplasm. 

When the MCR’, PCT, and PR? are compared there 
is no significant difference noted between the en- 
dometrial cancer and the normal postmenopausal 
patient. Although the mean PR" of the two groups of 
patients are not statistically different, there is a 
suggestive increase in the PR? in the endometrial 
cancer patient, The conversion ratio of testosterone to 
androstenedione, however, is significantly decreased in 
the endometrial cancer group, as compared to the 
control group. 

The significance of the decreased conversion of 
testosterone to androstenedione is not known. 
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Studies on the cytodynamics of human 


endometrial regeneration 


I. Scanning electron microscopy 


ALEX FERENCZY, M.D. 


Montreal, Quebec, Canada 


Stereoscopic morphologic studies on regenerating cyclic endometrium indicate that 
endometrial repair lasts 48 hours, beginning between cycle Days 2 to 3 and ending 


between cycle Days 4 to 5. During this period, endometrial repair is focused on the 
neoformation of surface epithelium and is initiated only when and where the zona basalis 
is denuded from the overlying secretory spongiosa. The surface epithelium is derived from 
a simultaneous proliferation of dual origin: first from the exposed ends of basal glands 
and second from the persistent and intact surface lining of cornual and isthmic regions, 
bordering the denuded areas. The lack of estrogen-dependent morphologic alterations 
(mitosis and cilrogenesis) in the uterine mucosa during the regenerative period suggests 
that the initial factors and cellular processes operating in endometrial reconstruction are 
purely a reflection of tissue repair and are independent of cyclic hormonal stimuli. 


MORPHOLOGICALLY, THERE are two reasons for 
regarding the endometrium as unique and as one of 
the most dynamic target tissues in the human body. 
First, the endometrium is subject to hormone- 
mediated cyclic morphologic modifications which, 
throughout reproductive life, are programmed to 
create an optimal environment for the reception and 
nidation of the fertilized egg. Second, the nongesta- 
tional endometrium undergoes partial autodestruction 
and shedding followed by complete reconstruction. In 
normal menstruating women, both phenomena alter- 
nate in a continuous biorhythmic pattern and have a 
spectacularly rapid turnover rate. 

Cyclical endometrial morphologic changes have 
been extensively investigated by means of light,’ 
transmission, and scanning electron microscopy? 
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histo? and ultracytochemistry,* Feulgencytophotome- 
try and historadioautography.°* However, surpris- 
ingly little attention has been paid to the study of 
postmenstrual endometrial repair. Indeed, ever since 
the first classical description of cyclic changes in human 
endometrium nearly 70 years ago by Hitschmann and 
Adler? opinions vary regarding the process of en- 
dometrial regeneration and the site of origin of the 
postmenstrual surface epithelium. 

The most accepted view is that the regenerating 
surface epithelium in human endometrium originates 
from the residual epithelium of basal gland stumps.” 
Sturgis and Meigs." on the basis of histologic observa- 
tions, estimated the time renewal of surface epithelium 
to be 48 hours following the menstrual period. In the 
opinion of the authors, resurfacing probably occurs by 
migration of epithelial cells from the exposed ends of 
the glands. McLennan and Rydell? have suggested 
that the zona basalis remains intact during the 
menstrual period and that the newly regenerated 
endometrial surface derives from glandular cells which 
were involved in the progestational secretory events of 
the previous cycle. Furthermore, they have suggested 
that early endometrial regeneration begins as early as 
the third menstrual day and by the fourth day there 
are large areas of a new epithelial surface overlying a 
thin layer of spongiosa. By the fifth day of the cycle, a 
proliferating surface epithelium is seen throughout the 
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uterine mucosa. Concomitantly, the stroma is rapidly 
restored by mitotically active stromal fibroblasts which 
are engaged in the production of extracellular colla- 
gen. 

According to investigators,” the ability of secretory 
endometrium to revert to the proliferative pattern 
would explain the great speed of endometrial regener- 


ation. However, others”? believe that the rapidity of 


epithelial renewal without significant mitotic activity 
and with nearly constant diploid DNA values™ in the 
postmenstrual period does not support the view that 
the covering surface epithelium regenerates from 
glandular epithelium which has escaped destruction. 
In view of these arguments, Baggish and associates ' 
favor the concept of transformation of endometrial 
stromal cells into regenerating surface epithelial cells. 

Parallel to morphologic studies on human endome- 
trium, similar investigations have been carried out in 
experimental animals. Endometrial regeneration was 
studied in rats,” in rabbits following curettage’ or 
complete excision of the endometrium,” and in the 
monkey.'* These studies have shown that the earliest 
sign of repair, as evidenced by the presence of 
flattened epithelial cells covering part of denuded 
surfaces, occurs three hours after curettage.'® By Day 
2'6 to 37 the endometrial surface was completely 
covered by regenerated surface epithelial cells. The 
resurfacing epithelium was seen to arise chiefly from 
the persisting surface (in rabbit)'® '7 or glandular (in 
monkey)'* epithelial cells, and mitotic activity became 
evident only two days following trauma in the rabbit! 
and three days in the monkey.'* In great contrast to 
these observations, Singer and co-workers!® felt that in 
the rat endometrium regeneration of new surface 
epithelial cells operates by the transformation of 
peritoneal cells after their migration through the 
oviducts. 

The presently available data are based solely on 
histologic observations which, by virtue of their static 
nature, provide limited and indirect information on 
the cytodynamics of endometrial renewal. Further and 
complementary studies with the use of a variety of 
investigative techniques, such as transmission and 
scanning electron microscopy as well as histochemistry 
and radioautography, are therefore needed to obtain 
additional data on the cellular events which are 
involved in endometrial repair. 

The purpose of this report is to take advantage of 
the scanning electron microscopy (SEM) by presenting 
a high-resolution study focusing on the topographic 
alterations of the human uterine surface epithelium 
which occur during the process of cyclic endometrial 


reconstruction. 
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Fig. 1. a, Menstrual endometrium, Cycle Day 1. Large 
fragments of functionalis are dissociated from the underlying 
endometrium. Hematoxylin and eosin. Original magnifica- 
tion X 35.) b, Menstrual endometrium. Cycle Day 2. Portions 
of denuded zona basalis (left) alternate with regions of 
spongiosa which are still in the process of dissolution. 
(Hematoxylin and eosin. Original magnification x 65.) 


Material and methods 


Normal menstruating uteri devoid of gross and 
microscopic pathology were obtained from a series of 
24 patients ranging from 22 to 41 years of age. In 
order to achieve diagnostic accuracy and reproducibil- * 
ity in dating endometrial specimens, detailed informa- ` 
tion was secured in each case regarding the dates of at, 
least six previous menstrual periods and basal body 
temperature (BBT), exact time (as to the hour) of onset 
of bleeding in progress, cycle pattern in previous years, 
and time of removal of uteri. The indication for 
hysterectomy included postconization hysterectomy 
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Fig. 2. Menstrual stroma, Cycle Day 2. White and red blood cells are enmeshed in fibrin and 
reticulum fibers intermingling with degenerated cellular debris, probably of stromal cell (S) origin. 
(Original magnification x 2,000.) 


for cervical intraepithelial neoplasia, prolapse of the 
uterus, and “pelvic congestion syndrome.” 

Three uteri from each of the first six cycle days 
starting with the fifteenth day following the rise of 
BBT, whether or not the first day of menstrual 
bleeding had occurred, and two uteri from the mid and 
late proliferative phases of the cycle, respectively, were 
obtained. All uteri, immediately after their excision, 
were opened along the lateral borders in order to 
obtain undistorted anterior and posterior endometrial 
surfaces. In each cases, under the guidance of a 
dissecting microscope, the entire uterine cavity was 
sampled, including the fundal, cornual (peritubal), and 
isthmic portions. Blocks of tissue measuring 2.0 by 1.0 
by 0.5 cm. including the basalis were submitted for 
scanning and transmission electron microscopy”? and 
light microscopy, and were processed and examined as 
previously described.2, In an effort to achieve 
“maximum confidence in identification of tissue 
examined with SEM, scanned specimens were sub- 


sequently rehydrated and verified histologically. For 
rehydration, samples were placed in 100, 95, 80, 70, 
and 50 per cent alcohol, each step lasting three hours, 
and then in distilled water. Following Bouin’s fixation, 
they were placed and processed in an autotechnicon in 
the usual fashion. The results of rehydrating critical 
point dried specimens were adequate in evaluating 
their histologic appearance. 


Results 


Because morphologic alterations during the 
menstrual phenomenon varied among specimens ob- 
tained on the same cycle day (at the same time) as well 
as within the same uterine cavity, accurate correlation 
between morphology and time of removal was impos- 
sible. For this reason, the sequence of events will be 
described and evaluated according to the day (24 hours 
period) during which the specimens were recovered. 

Uteri removed on the first and second menstrual 


days contained histologic (Fig. 1, a and b) and scanning 
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Fig. 3. Isthmic and uterine corpus junction, Cycle Day 2. Electron micrograph illustrating the 
well-preserved surface epithelium of the isthmus (LUS) bordering the denuded basal layer in which 
the gland mouths are greatly dilated (arrow). (Original magnification X180.) Inset, Light 
micrograph of the junction of intact LUS (left) and denuded zona basalis. (Hematoxylin and eosin. 
Original magnification x60.) 


electron microscopic (Fig. 2) evidence of surface 
epithelial, stromal and glandular fragmentation, and 
disintegration with extravasation of red blood cells and 
inflammatory exudate. These alterations involved both 
the compacta and spongiosa and occurred chiefly in 
the fundal and corporeal regions of the uterine cavity. 
Asa result, large fragments of functionalis were seen to 
be dissociated from the underlying tissue (Fig. 1, a). 
Although the degree of endometrial disruption dis- 
played no topographic uniformity in uteri obtained on 
the same cycle day, tissue destruction and loss were, in 
general, more conspicuous on the second than on the 
first menstrual day. Indeed, two of three specimens 
obtained on Day 2 of the cycle exhibited considerable 
tissue loss resulting in large zones of denuded basal 
layer (Fig. 2, b). In these regions the hemorrhagic 
stroma had numerous, wide, open gland stumps, a few 
of them showing curved edges with occasional short 


epithelial extensions onto the surrounding’ tissue. 
These changes are regarded as the earliest sign of 
surface epithelial reconstruction.'® Examination of the 
uterine mucosa of the isthmic and cornual segments 
revealed foci of stromal hemorrhage and inflammatory 
exudate but the endometrial architecture, including 
the surface epithelium, remained intact (Figs. 3 and 4). 
The latter, with the SEM, was composed of well- 
preserved ciliated and dome-shaped nonciliated cells 
with hairlike microvilli and occurred in a ratio of 
approximately 1:30 (Fig. 4, inset). j 

On the third menstrual day, most of the basal zone 
appeared denuded, containing only a few foci of the 
residual spongy layer. It had an irregular, ragged 
surface because of the extent of endometrial shedding. 
While many basal gland crypts were oriented parallel 
to the long axis of the uterine cavity, their body and 
neck were arranged obliquely or perpendicular to the 
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Fig. 4. Fundus-cornual junction, Cycle Day 2. The mucosa near the tubal ostium (TO) appears well 
preserved with an undulating surface and irregular edges bordering the zona basalis of the fundus. 
(Original magnification x 230.) Inset, Higher magnification of intact ciliated and dome-shaped 
microvillus cells lining the peritubal region. (Original magnification x 3,000.) 


surface into which opened haphazardly spaced gland 


mouths (Fig. 5, A). In contrast to the previous day of 


the menstrual period, specimens of the third menstrual 
day had most of their gland stumps with rolled edges, 
from which varying sized and randomly oriented 
epithelial masses extended onto the adjacent stroma 
(Fig. 6). In several areas, adjacent gland mouths were 
interconnected by surface epithelial bridges. Light 
microscopic verification of rehydrated SEM specimens 
revealed the epithelial surface extensions to be con- 
tinuous with the neck of basal glands, providing 
histologic confirmation of their site of origin (Fig. 6, 
inset). The topographic architecture of developing 


surface epithelium exhibited a certain degree of 


cellular pleomorphism (Fig. 7, inset). In addition, 
cellular cohesion and organization were impaired, as 


compared to the fully reconstructed surface lining of 


the mid and late proliferative phase of the cycle. The 
‘surface plasma membrane of migrating epithelial cells 
was often wrinkled or flattened and the microvillous 


processes were short and sparse. Ciliary shafts were not 
observed in these cells. At the light microscopic level, 
the epithelium was cuboidal to low columnar near the 
glandular ostia and decreased in height near its distal 
end. In this region the epithelial cells were flat to 
spindle shaped with dark cytoplasmic matrix and the 
nuclei were enlarged and hyperchromatic. There was 
no histologic continuity between the resurfacing 
epithelial and underlying stromal cells, as evidenced by 
the presence of a well-defined basal membrane separat- 
ing the two-cell populations. During Day 3 of the cycle, 
the periphery of the endometrial surface of the isthmic 
and cornual segments showed irregular tongues of 
surface epithelium extending onto the adjacent and 
denuded zona basalis of the body and fundus, 
respectively. Both the surface ultrastructural and light 
microscopic characteristics of this advancing epi- 
thelium were similar to those found in its counterpart 
of basal gland neck origin. 

Uteri possessed comparatively better developed 


Volume 124 
Number | 


surface epithelial extensions on Cycle Day 4 than on 
the previous cycle day (Fig. 7). These, by centripetal 
expansions and ramifications were seen to merge into 
and eventually fuse with their adjacent counterparts. 
Simultaneously, tongues of surface epithelium of 
isthmic and cornual origin established anastomoses 
with the peripheral portions of the surface lining 
originating in the gland stumps of the zona basalis. As a 
result of rapid surface re-epithelialization, most de- 
nuded areas were obliterated on Day 4 of the cycle (two 
of three specimens had fully repaired surface cover- 
ing), coinciding with the decrease and eventual cessa- 
tion of endometrial shedding and menstrual flow. 
Histologically, the subepithelial stroma was loose, 
edematous with scattered spindle-shaped fibroblasts 
devoid of mitotic figures (Fig. 5, B). 

Specimens received on Cycle Days 5 and 6 had an 
entirely reconstructed surface epithelium, covering an 
irregular and often hemorrhagic basal layer. The 
lining epithelium contained randomly distributed 
glandular ostia around which ciliated cells were 
concentrated in a crownlike fashion (Fig. 8). The 
closely apposed nonciliated cells had a penta- to 
hexa-gonal contour, and the distended surface plasma 
membrane was covered by short and stubby microvilli 
(Fig. 8, inset). Histologically, the surface epithelium 
varied from cuboidal to tall columnar. and the 
nucleocytoplasmic ratio was in favor of the cytoplasm. 
Cells with cilia and mitoses were scattered throughout 
the surface epithelial membrane, with greater concen- 
tration in the periglandular region and the upper half 
of the glandular epithelium. Serial histologic sections 
of endometria obtained on Cycle Days 5 and 6 
demonstrated short, straight basal glands with narrow 
lumina, connecting the surface and the basal layer. 

Uteri obtained on Cycle Days 8 and 10 (mid- 
proliferative phase of the cycle) were covered by an 
undulating surface membrane in which numerous 
ciliated cells, either single or in clusters, were found not 
only ina periostial location but also on the interglandu- 
lar surface areas (Fig. 9). The bulging nonciliated cells 
were covered by abundant, 0.5 u long microvillous 
projections with occasional microvillous promontories 
(Fig. 9, inset). Several glands were seen to divide at the 
junction of the  basalis-spongiosa layers, and the 
stromal cells displayed numerous mitotic divisions. 
Because of accelerated epithelial and stromal cell 
growth, the number and length of endometrial glands 
and their supporting stroma rapidly increased, leading 
to the over-all expansion of the uterine mucosa. 

The endometrial surface of the late proliferative 
phase (twelfth to fourteenth day of the cycle) contained 
a further increase in the number of ciliated cells which 
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Fig. 5. A, Regenerative endometrium, Cycle Day 3. The zona 
basalis is completely denuded from the overlying spongiosa 
and contains obliquely oriented glands surrounded by a 
compact stroma. (Hematoxylin and eosin. Original mag- 
nification X85.) B, Regenerative endometrium, Cycle Day 4. 
Newly formed surface epithelium covers the thin uterine 
mucosa in which the stroma is loose and glands are sparse. 
(Hematoxylin and eosin. Original magnification x73.) 


were arranged in large clusters alternating with 
microvillous nonciliated cells in a ratio of about | to 30. 


Comment 


The present SEM study on regenerating human 
endometrium concurs with earlier histologic inves- + 
tigations!» showing that the total generation time for 
postmenstrual surface re-epithelialization is about 48 , 
hours. The regenerative period begins between Cycle 
Days 2 and 3 and ends between Cycle Days 4 and 5. 
This time interval coincides with the maximum area of 
denuded zona basalis. l 

Surface epithelial repair occurs by a simultaneous 
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Fig. 6. Regenerative endometrium, Cycle Day 3. The gland stumps (GO) of the zona basalis have 
prominent openings with rolled edges and epithelial extensions (arrow) on the adjacent stroma (S). 
Original magnification X380. Inset, Histologic appearance of rehydrated SEM specimen shown in 
the figure. The resurfacing epithelial extension (arrow) is continuous with the lining epithelium of 
the basal gland. M, Myometrium. (Hematoxylin and eosin. Original magnification x 210.) 


and progressive epithelial outgrowth from the mouths 
of basal glands and by ingrowth from the surface 
epithelium adjacent to the denuded areas, namely, the 
isthmic and cornual regions. Both the basal glands and 
surface epithelium of peripheral uterine regions re- 
main intact during the entire menstrual period. On 
Day 4 of the cycle, the rapid development of interanas- 
tomoses between converging epithelial proliferations 
leads to complete or near-complete restoration of the 
new surface epithelium. By the fifth day of the cycle, 
the endometrial surface is fully re-epithelialized.’* 7° 


These observations indicate that while the first half of 


menstruation is dominated by tissue destruction and 
loss, reconstruction prevails in the second half. The 
latter period, therefore, is recognized as the regenera- 
tive phase of the menstrual cycle. 

Furthermore, the results indicate that the regenerat- 
‘ing surface epithelium has a dual rather than a single 


18 


anatomic’™ 1 18 origin — first, and in agreement with 


most previous light microscopic studies,” 11 '* in the 
exposed stumps of the basal glands and second, in the 
surface epithelium of isthmic and cornual regions. 
With regard to this surface epithelium, a somewhat 
similar situation was reported in the rabbits endome- 
trium,’® 1 in which the newly repaired surface lining 
derived from the intact surface epithelium bordering 
the artificially denuded area. In the woman, the 
proliferative activity and considerable number of 
epithelial extensions of basal gland origin are believed 
to represent the dominant mechanism of endometrial 
surface renewal. The basal glands are the main source 
of the new surface epithelium. 

Certain investigators’? have expressed the view that 
endometrial healing develops by rapid metamorphosis 
of the residual secretory endometrium to proliferative 
tissue. According to these authors, such a process 
would also explain the normal length cycle with 
prolonged or delayed period of menstrual shedding. 


Volume 124 
Number | 


Cytodynamics of endometrial regeneration. | 71 





Fig. 7. Regenerative endometrium, Cycle Day 4. Anastomoses between surface epithelial extensions 


of basal gland and isthmus origin (short arrow) as well as between adjacent gland openings (GO) are 
established (large arrow). Because of inadequate washing of specimens following fixation with 
phosphate-buffered glutaraldehyde, needlelike structures representing phosphate-crystals remain 
on the surface. (Original magnification x 230.) Inset, The developing surface epithelium is made of 
cells of various sizes and shapes with generally flattened surface plasma membrane. (Original 


magnification X900.) 


The residual progestational endometrium would 
“catch up” with the proliferative endometrium later in 
the cycle. Our studies, however, suggest that surface 
epithelial restoration is initiated only when and where 
gland stumps of the basal layer are denuded from the 


overlying spongiosa. This phenomenon, together with 


the segmental rather than the diffuse nature of 


menstrual dissolution, would account for the focal 
distribution of resurfacing epithelium and for the 
alternating pattern of regenerating and disintegrating 
regions. Thus, in agreement with McMinn,'® 

regeneration begins before menstruation ceases” and 
terminates by the fifth day of the menstrual cycle. 
Assuming that loss of secretory spongiosa is a pre- 
requisite for stimulation of endometrial repair, pro- 
longed menstrual bleeding may be related, at least in 
part, to delayed separation of the functionalis from the 


basalis. Similarly, the superficial loss of uterine mucosa, 
not extending to the basalis, may partly be responsible 
for prolonged anovulatory bleeding. In both situations 
denudation of the basal layer would be impaired, 
precluding rapid surface reepithelialization and thus 
promoting abnormal uterine bleeding. Consequently, 
once the basal zone is freed either endo- or exo- 
genously (curettings) of the overlying tissue, epithelial 
regeneration will resume and bleeding will cease. 
Admittedly, a good number of detailed investigations 
of uteri removed from patients with history of various 
abnormal bleeding is needed to substantiate our 
hypothesis. 

Contrary to earlier suggestions,” ' ' we were 
unable to demonstrate morphologic features (trans- 
formation of stromal cells into surface epithelial cells, 
collagen synthesis, or mitosis in stromal cells’? that gave 
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Fig. 8. Early proliferative endometrium, Cycle Day 5. The surface is fully reconstructed and contains 
several glandular openings, typically surrounded by ciliated cells. The interglandular surface is 
composed of microvillus cells of various sizes having a cobblestone appearance. (Original 
magnification x360.) Inset, High magnification of short, stubby, and sparse microvilli. (Original 
magnification X 11,500.) 


evidence of significant participation of stromal cells 
assisting in the formation of resurfacing epithelium or 
restoration of the uterine stroma during the regen- 
erative period. In fact, our SEM and preliminary 
transmission electron microscopy and histochemical 
studies? reveal that the predominant proliferative 
activity during endometrial regeneration is confined to 
generation of the surface epithelium. The stromal cells 
remain inactive until surface re-epithelialization is 
completed by Cycle Day 5. Since estrogen-dependent 
changes, such as mitosis and ciliogenesis, are not seen 
before the surface epithelium is restored, one can 
assume that endometrial surface repair is initiated by, 
and is in response to, tissue loss rather than under the 
influence of ovarian hormones. This contention seems 
to be supported by studies on endometrial regenera- 
tion in hormonally intact experimental animals'® "7 in 
which proliferation of a new surface epithelium is 
reported to begin as early as three hours after 


artificially induced endometrial injury. Moreover, the 
lack!) of epithelial mitoses during the period of 
regeneration suggests that the developing epithelium 
proliferates by either amitotic division or endoreduph- 
cation or that the S phase of mitosis is so accelerated as 
to escape morphologic detection. The newly formed 
epithelial cells may possibly migrate by ameboid 
motion over the denuded stroma. 

At this point, however, several questions remain to 
be clarified: 

1. What are the dynamics of the subcellular sequence 
of events in both the epithelial and stromal cells during 
the process of repair in cyclically shedding endome- 
trium? 

2. What is the precise mechanism of endometrial 
proliferation during endometrial reconstruction in the 
absence of significant mitotic activity? 

3. What is the rate and distribution of DNA synthesis 


and renewal time of surface epithelial cells as well as 
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glandular and stromal cells during the regenerative 


Fig. 9. Mid proliferative endometrium, Cycle Day 10. By Cycle Days 9 to 10, ciliated cells become 
visible on the interglandular surface plateaus, arranged in clusters or as single units. (Original 
magnification X850.) Inset, Detailed view of dome-shaped cells covered by numerous, well- 
developed microvillus processes. (Original magnification x 7,800.) 


period? 


microscopy” and historadioautography are underway 


Experiments with the use of transmission electron 


to elucidate these questions, to test certain details of 


our hypotheses, and to substantiate the presently 


available morphologic observations concerning the 


regenerative process of cyclic endometrium. 
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Pituitary responses to LRH in the postpartum periods 


C. FRIEDMAN* 
M. E. GAEKE 
V. FANG 

M. H. KIM* 
Chicago, Illinois 


Pituitary responses to luteinizing-hormone-releasing-hormone (LRH) in the postpartum 
periods were studied. Following a subcutaneous injection of 160 ug of synthetic LRH to 
postpartum subjects, no statistically significant changes in the levels of LH and FSH 
could be demonstrated in five subjects on postpartum day 1 or 3 and in three subjects on 
postpartum day 8. A normal elevation of] LH and FSH following LRH was 
demonstrated in one subject 36 days post partum. The findings are in agreement with 
previous studies demonstrating a persistence of pituitary suppression during the early 
postpartum period. No correlation could be drawn between the pituitary responses to 
LRH and the plasma levels of estradiol-17 8 and progesterone. 


WITH PREGNANCY, suppression of the hypothal- 


mic-pituitary axis occurs as a result of the abundant . 


steroid hormones produced by the fetoplacental unit. 
Following parturition the high levels of estrogen and 
progesterone drop precipitously.’ The levels of 
LH-HCG similarly decreases,’ as do prolactin levels in 
non-nursing females.” This alteration in hormonal 
milieu is probably responsible for the delayed resump- 
tion of the ovulatory cycle post partum.‘ Synthetic 
LRH has repeatedly been shown to stimulate the 
pituitary to release LH and FSH in nonpregnant 
females.® ® as well as during pregnancy.” Recently, 
limited studies concerning the pituitary response to 
LRH postpartum have been reported.® ® The purpose 
of this study is to further investigate the changes in 
pituitary responsiveness to LRH during the postpar- 
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tum period and to correlate with plasma estradiol and 
progesterone levels. 


Materials and methods 


The five subjects of this study were all patients ai the 
Chicago Lying-in Hospital ranging in age from 17 to 
28 years. All had a previously normal menstrual history 
and no endocrinologic abnormalities were noted in 
history or physical examination. All subjects had a 
spontaneous vaginal delivery at term. Medications at 
the time of the study included the usual analgesics for 
postpartum patients, one subject (D.B.) received anti- 
biotics. Consents were obtained from all participants 
prior to delivery. No lactation-suppressive drugs were 
given and none of the patients breast fed. 

An indwelling catheter was placed in the antecubital 
vein and kept open with isotonic saliné infusion. After 
baseline blood samples were taken at —30 minutes and 
zero time, a single dose of LRH 100 yg (Ayerst 
AY-24031) was injected subcutaneously. Blood samples 
were then collected at 30 minute intervals for 2 hours 
and at hourly intervals thereafter. 

Prior to LRH injection, additional blood samples 
were obtained for the measurement of estradiol-178 
and progesterone. Blood samples were collected at 24 
hours (postpartum day 1) and at 72 hours (postpartum 
day 3) after delivery, and on postpartum days 8 and 36 
sampling started between 8 and 9 a.m. All five subjects 
participated on days 1 and 3, three subjects partici- 
pated on day 8, and one subject participated on day 36. 
Plasma and serum were subsequently separated and 
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Table I. Changes in FSH levels* before and after LRH injection on postpartum day 1, 3, and 8 







Postpartum 
Day 

—30 56 
0 80 
+30 92 
+60 152 
1 +90 66 
+120 100 
+180 - 138 
+240 92 
E: (pg./ml.)§ 322 

P (ng./mi.)! 4.4 
—30 . 53 
0 40 
+30 50 
+60 92 
3 +90 40 
+120 92 
+180 = 140 
+240 132 
E: (pg./ml.) 61 

P (ng./ml.) 0.5 
—30 42 
0 26 
+30 68 
+60 32 
8 +90 100 
+120 80 
+240 108 
E; (pg./ml.) — 
P (ng/ml) ` — 


*FSH in terms of ng./ml. (LER-907). 

+ Time, in minutes, before (—) and after (+) LRH injection. 
{ND indicates “nondetectable”. 

§ Estradiol-178. 

Progesterone, 


kept frozen at —18° C. until assayed. Each individuals 
samples for a given day were analyzed in the same 
assay. FSH and LH-HCG (HCG cross-reacts in the LH 
assay) were measured by a double antibody radioim- 
munoassay as described by Odell and associates’ and 
expressed as nanograms per milliliter using LER 907 
distributed by NIAMD, NIH, as the standard refer- 
ence. In our gonadotropin assay system the intra- and 
interassay coefficients of variation are 5 and 20 per 
cent respectively. The limit of sensitivity is 10 nano- 
grams per milliliter for both LH and’ FSH. Plasma 
levels of estradiol-178 and progesterone were deter- 
mined as previously reported." 


“Results 

Baseline levels of FSH and LH. The results of FSH 
and LH concentration are shown in Tables I and II. In 
all subjects the levels of FSH on postpartum days 1, 3, 
and 8 are significantly below those of normal follicular 





ND# 74 30 ND 
ND 44 ND ND 
ND 58 56 ND 
ND 58 24 ND 
ND 44 ND 2 
ND 44 30 3 
10 68 52 56 
24 30 ND 32 

205 252 110 67 

2 2.0 3.2 1.8 
30 24 34 50 
20 ND 40 37 
30 ND 80 49 
ND ND 40 70 
ND ND 52 56 
ND ND 26 52 
ND ND 28 88 
ND ND 30 

158 111 30.7 38 

1.0 0.4 1.02 C4 
66 32 
44 20 
88 22 
60 36 
76 20 

134 22 

80 20 

210 63 
L7 0.1 


phase (80 to 410 ng. per milliliter). Of the five subjects, 
three on day 1 and two on day 3 had no detectable 
levels of FSH in multiple samples. On day 8 all had 
detectable FSH values. The levels of FSH in one subject 
(L.B.) on postpartum day 36 was in the normal fol- 
licular phase range. 

LH-HCG concentrations ranged widely for day l 
(1,820 to 2,330 ng. per milliliter) and for day 3 (860 to 
2,380 ng. per milliliter), and declined with time. The 
level of subject L. B. at 36 days was in the follicular 
phase range (30 to 210 ng. per milliliter). 

- Effects of LRH. Table I lists the values of FSH 
following injection of LRH. Increases of 200 per cent 
or greater above the mean baseline were noted on day 
1 and 3 in two of five subjects (N. R. and R. G.) at 30 
and 60 minutes, respectively. Secondary elevations in 
FSH levels, all at 180 minutes after LRH injection, exist 
in three subjects (R. G., L. B., and N. R.,) on day 1, and 
in two of these subjects (R. G. and L. B.) on day 3. In 
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Tzble II. Changes in LH levels* before and after 
LRH injection on postpartum day 1, 3, and 8 










` Subjects 
Postpartum | Timet 
1 —30 2,080 2,540 ° 2.640 2,640 2,880 
0 2,060 2,500 2,500 2,700 2,740 
+30 1,990 2,340 2,620 2,620 2,820 
+60 1,960 2,460 2,540 2,640 2,780 
+90 2,000 2,460 2,640 2,440 2,780 
+120 2,000 2,280 2,620 2,540 2,800 
+180 1,980 2,300 2,580 2,540 2.700 
+240 1,920 2,460 2,540 2.740 
3 —30 950 1,354 2,380 1,146 1,880 
0 860 1,250 2,360 1,120 1,800 
+30 850 1,320 2,220 1,090 1,920 
+60 830 1,220 2,300 1,116 1,920 
+90 8380 1,210 2,320 1,130 1,980 
+120 920 1,186 2,300 1,110 1,890 
+180 820 1,160 2,240 1,080 1,920 
+240 804 1,360 2,220 1,940 
8 —30 12.6 560 350 
0 15.4 586 344 
+30 © 15.0 - 590 294 
+60 144 500 340 
+90 -26.0 600 340 
+120 17.0 526 314 
+240 14.6 540 280 


*LH in terms of ng./ml. (LER-907). 
7 Time, in minutes, before (—) and after (+) LRH injection. 


subject R. G. on day 8 a prolonged rise of FSH 
occurred some time after 60 minutes following LRH 
injection. With the use of a one-tailed Student t test, as 
a group, no statistical difference is demonstrable for 
the various peaks. 

In contrast, no spikes in the levels of LH-HCG oc- 
curred following LRH administration on day 1, 3, or 
8, as demonstrated in Table II. A wide range of LH 
concentrations was observed in the study subjects. 

Fig. 1 shows the results in subject L. B. at 36 days 
post partum. A sustained elevation of FSH occurred 
at 30 minutes, reaching its maximum value at 120 
minutes. The level of LH increased at 30 minutes after 
injection, peaking at 60’ minutes (greater than seven- 
fold increase) and declined to baseline levels at 240 
minutes. ` 

Estradiol-17 and progesterone. Estradiol and 
progesterone values are Isted along with FSH values in 
Table I. The sample for R. G. on day 8 was 
inadvertantly destroyed prior to analysis. A general 
trend of decreasirig values of E, and P was dem- 
onstrated with increasing days post partum. The 
levels of E, and P returned to the range of follicular 
phase (21 to 120 pg. per milliliter and < 1.5 ng. per 


milliliter, respectively) by the third postpartum day - 


except for subject V. H., in whom elevated E, and P 
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Fig. 1. Levels of FSH and LH after LRH 100 ug subcutane- 
ously in a patient 36 days post partum. 


values persisted up to postpartum day 8. No correla- 
tion could be drawn between the pituitary responses to 
LRH and the plasma levels of estradiol-178 or pro- 
gesterone. 


Comment 


Zarate and associates’ previously reported that FSH 
values are detectable throughout pregnancy. In a 
recent report by Canales and associates,® FSH values in 
all 1] patients studied were nondetectable 2 days post 
partum, before and after a 50 wg intravenous bolus of 
LRH (Hoechst). We have found detectable FSH levels 
on days 1 and 3 in all subjects, though some individual 
samples showed nondetectable FSH levels on day 1 and 
in two individuals on day 3 post partum. The use of 
lactating subjects by Canales and our choice of 
nonlactating subjects may account for some of the 
variance between the two reports. In agreement with 
Canales, however, is the notably low level of FSH 
postpartum. 

Values obtained from the LH assay due to cross- 
reactivity with HCG were markedly elevated post 
partum. Despite the progressive disappearance of 
HGG, significant interference was still present at 8 days 
post partum, which is in agreement with other 
investigators.’? The values of LH for our one subject at 
36 days post partum is in the range of normal follicular 
phase, most likely representing pituitary LH rather 
than residual HCG. 
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Zarate and associates’ intravenously injected 50 ug 
of LRH at various stages of pregnancy and reported 
FSH peaks occurring in nine of 10 subjects within the 
first 64 minutes. They concluded that the pituitary re- 
mained responsive during pregnancy to hypothalam- 
ic releasing hormones, finding 10 of 13 subjects who 
did respond to LRH injections. Canales and associates,® 
again using 50 ug of LRH intravenously, found no 
effect on LH or FSH release at 2 days post partum. At 
2 weeks post partum the pituitary was responsive to 
LRH, showing significant changes in FSH and LH 
values, LH peaking at 30 minutes post injection and 
FSH reaching its maximum between 30 and 60 minutes 
and declining thereafter. The present study and that of 
LeMaire and associates? used 100 wg LRH (Ayerst) 
subcutaneously. Arimura and his associates® had previ- 
ously studied the course of LH and FSH in normal 
males after subcutaneous injection of 100 wg of LRH. 
LH values were seen to peak between 30 and 45 
minutes with a secondary spike appearing at 180 
minutes. LeMaire and associates,’ observing only LH 
response, found no change at 2 weeks postpartum but 
a significant response at 6 weeks. In the present study 
two of five subjects on day 1 and 3 post partum 
demonstrated elevations of FSH values at or before 60 
minutes following a LRH challenge, with secondary 
increases being noted at 180 minutes in both subjects 
on day 1 and in one of the two subjects on day 3. These 
time periods of peaks are in agreement with the 
findings of Arimura and associates. At 8 days post 
partum the minimal elevations noted appear much 
later following LRH injection. As described previously, 
none of these elevations was of statistical significance. 
The response of one subject’at 36 days post partum 
appears to correlate well with the observation by 
LeMaire and associates® at 6 weeks post partum. 

It is well known that the menstrual period is gen- 
erally delayed following conception, the delay being 
longer for those mothers who are lactating. The 
cause for the delay remains: unsettled. Zarate and 
associates"? injected human menopausal gonadotropins 
into postpartum volunteers and found no elevation of 
estrogen or progesterone, concluding that the ovaries 
were the primary refractory organ. Crystle and col- 
leagues found that estrogen in low doses would 
produce elevation in LH and FSH concentrations post 
partum in comparison to controls and patients re- 
ceiving high-dose estrogen supplementation. ` They 
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hypothesized that the ovaries were the primary refrac- 
tory organ and that pituitary stimulation post partum 
was dependent on low-dose estrogen priming. During 
the normal menstrual cycle estrogen and progesterone 
appear to have a priming effect on the pituitary 
following LRH injections during the midcycle and the 
luteal phase.* 1-16 Yen and associates’ proposed that 
estrogen and progesterone have an additive effect in 
enhancing LH-FSH release and synthesis. In contrast, 
Thompson and associates?” and Kastin and associates'® 
found that synthetic estrogen apparently depressed 
pituitary secretion of LH and FSH following LRH 
challenge, though normal qualitative responses were 
obtained. Thompson and associates!’ also reported 
similar results with progesterone. The possibility of 
pituitary sensitivity dependent on various ratios of 
hormones or concentrations was raised to explain the 
variance between estrogen and progesterone supple- 
mentation and the normal menstrual cycle. 

In a sense our results may resemble those cbtained 
with estrogen and progesterone supplementation, 
qualitatively normal but of decreased magnitude. 
However, the small number of subjects demonstrating 
FSH surges, the high interassay coefficient of variation, 
and the substantially decreased size of the FSH surge, 
leave doubt concerning any responsiveness of the 
pituitary in the early postpartum period. 

Last, we attempted in a limited number of subjects to 
show some relationship between responders and plas- 
ma levels of estradiol-178 or progesterone. Despite 
the levels of E, and P returning to the follicular phase 
levels in the majority of the subjects studied during the 
early postpartum period, no pituitary responses to 
LRH administration similar to nonpregnant women 
were demonstrated. It suggests an altered sensitivity of 
the postpartum pituitary due to a prolonged suppres- 
sion. However, the possible effects of persistently high 
concentrations of sex-steroid binding globulin in the 
postpartum period on the available endogenous EF, 
should also be considered. It raises the need for 
further study of the causes of variance at the time of 
resumption of normal pituitary responsiveness in a 
larger population with more frequent sampling of 
hormonal levels including prolactin. 


The authors are grateful to Dr. Guy Rochefort for 
supplying the Ayerst LRH and to Carmelita Gloria for 
her expert technical assistance. 





REFERENCES 


1. Reyes, F. L, Winter, J. S. D., and Faiman, C.: Am. J. 
OBSTET. GyNnecoL. 114: 589, 1972. 


2. Jaffe, R. B., Lee, P. A., and Midgley, A. R., Jr.: J. Clin. 
Endocrinol. 29: 1281, 1969. 


Volume 124 
* Number 1 


Wet 


. Friesen, H. G.: Clin. Obstet. Gynecol. 14: 669, 1971. 
. Kurzrok, R., Lass, P. M., and Smelser, J.: Proc. Soc. Exp. 


Biol. Med. 36: 356, 1937. 


. Yen, S. S. C., VandenBerg; G., Rebar, R., and Ehara, Y.: 


J. Clin. Endocrinol. 35: 931, 1972. 


. Arimura, A., Saito, M., Yaoi, Y., Kumasaka, T., Sato, H., 


Koyama, T., Nishi, N., Kastin, A. J., and Schally, A. V.: J. 
Clin. Endocrinol. 36: 385, 1973. 


. Zarate, A., Canales, E. S., Soria, J, MacGregor. C. 
Am. J. OBSTET. 


Maneiro, P. J., and Schally, A. V.: 
GyxNEcoL. 116: 1121, 1973. 


. LeMaire, W. J., Shapiro, A. G., Riggall, F., and Yang, N. 


S.: J. Clin. Endocrinol. 38: 916, 1974. 


. Canales, E. S., Zarate, A., Garrido, J., Leon, C., Soria, J., 


and Schally, A. V.: J. Clin. Endocrinol. 38: 1140, 1974. 


. Odell, W. D., Rayford, P. L., and Ross, G. T.: J. Lab. Clin. 


Med. 70: 973, 1967. 


1l. 
12. 


13. 


14. 
15. 
16. 
17. 


18. 


Postpartum pituitary responses to LRH 79 


Dupon, C., Hosseinian, A. H., and Kim, M. H.: Steroids 
22: 47, 1973. 

Crystle, G. D., Powell, J., and Stevens, V. C.: Obstet. 
Gynecol. 36: 887, 1970. 

Zarate, A., Canales, E. S., Soria, J., Ruiz, F., and 
MacGregor, C.: Am. J. OBSTET. GYNECOL. 112: 1130, 
1972. i 

Crystle, C. D., Sawaya, G. A., and Stevens, V. C.: Am. J. 
OBSTET. GYNECOL. 116: 616, 1973. 

Nillius, S. J, and Wide, L.: J. Obstet. Gynaecol. Br. 
Commonw. 79: 865, 1972. ‘ 
Thomas, K., Cardon, M., Donnez, J., and Ferrin, J.: 
Contraception 7: 289, 1973. 

Thompson, I. E., Arfani, J., and Taymor, M. L.: J. Clin. 
Endocrinol. 37: 152, 1973. 

Kastin, A. J., Schally, A. V., Gual, C., and Arimura, A.: J. 
Clin. Endocrinol. 34: 753, 1972. 


C. S. Mott Center Colloquium in Andrology: Techniques of Human Andrology 


The C. S. Mott Center for Human Growth and Development is holding a colloquium on 
Techniques of Human Andrology, May 6-7, 1976, at Wayne State University School of 
Medicine, Detroit, Michigan. Research papers on techniques will be accepted before 
February 1, 1976. Invited papers will deal with evaluation of testicular biopsy; physical, 
biochemical, and bacteriologic tests of semen; cytochemistry of spermatozoa; histochemis- 
try of male sex organs; ultrastructural localization of enzymes; endocrine profiles and 


karyotyping of men; clinical examination of infertile men; biochemical and immunologic 
evaluation of the prostate; postcoital tests; freezing of semen; artificial insemination; and 
behavioral therapy of male sexual inadequacies. A film entitled “Sexual Therapy of Male 
Inadequacies” will be shown; there will be a panel discussion on analysis of male 
“menopause” and erectile and ejaculatory disorders. For information, write to: Dr. E. S. 
E. Hafez, Department of Gynecology-Obstetrics, 550 E. Canfield, Detroit,. Michigan 
48201. Telephone: (313) 577-1011. Registration before March 1, 1976, is for a limited 


number. 





Effectiveness of prophylactic Rh immunosuppression 


after transfusion with D-positive blood 


HERBERT S. BOWMAN, M.D. 
Harrisburg, Pennsylvania 


In a published investigation 42 D-negative men were transfused with single units of 
D-positive Rr (CDe/cde) blood to mimic the D-incompatible transfusion accidents 
occasionally seen in young D-negative women. Twenty-two men received no therapy and 
20 were treated with Rh immunoglobulin in a calculated dose of 20 ug of anti-Rh per 
milliliter of infused red cells. The reported incidence of serologic D alloimmunization was 
81.8 per cent in control and zero per cent in treated recipients. Posttransfusion 5!'Cr 
clearance studies with a challenge with the use of 5 ml. of D-positive cells from the same 


donor at five months in these identical subjects vary from the results based upon the 
presence of circulating anti-D active antibody. Exponential immune clearance curves 
occurred in two control and nine treated recipients. As the first evidence of D 


alloimmunization is an immune Cr clearance curve followed at some later time by 
circulating active anti-D antibodies, these data could suggest that Rh immunization 


actually was 90.9 per cent in untreated control subjects and 45 per cent in treated men. 

The dose of passive Rh immunoglobulin effective in prophylaxis of transfusion Rh 

immunization of a D-negative person is still not definitely established, but apparently it is 

greater than 20 yg of anti-Rh per milliliter of D-positive erythrocytes received. : ‘ 


CONTINUED REPORTS document the inadvertent 
transfusion of large volumes of Rh, (D)-positive blood 
to D-negative women of child-bearing age.'"* With two 
? it is common knowledge that 
attempts to suppress primary Rh immunization in such 


recent exceptions’ 


disadvantaged D-negative women have failed.* * Simi- 
lar lack of success toward D-immune prophylaxis has 
been seen in mothers exposed to 100 milliliters or more 
of D-positive fetal blood by a massive fetomaternal 
hemorrhage. This dilemma is due chiefly to an 
uncertainty regarding the exact dose of Rh immuno- 
globulin to administer per milliliter of circulating 
D-positive erythrocytes. 

Excellent experiments in male D-negative volun- 
teers’ transfused. with small volumes of D-positive red 
cells (range 11.6 to 37.5 milliliters initially suggested a 
therapeutic ratio could be derived determining the 
dosage of anti-Rh passive antibody for the volume of 
D-incompatible red cells administered. Approximately 
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20 ug of Rh immunoglobulin to 1 milliliter of 
D-positive red cells was believed necessary to achieve 
complete Rh immunosuppression.’ 

This concept was tested subsequently in male 
subjects receiving much larger volumes of D-incom- 
patible cells, as might occur in these transfusion 
accidents involving a D-negative woman? Forty-two 
D-negative volunteers who completed follow-up re- 


- ceived single 500 milliliter units of ABO-compatble. 


D-incompatible Ryr (CDe/cde) blood. Twenty-two were 
given no immunotherapy, and twenty others were 
treated with Rh immunoglobulin (RhyGAM, Ortho 
Diagnostics, Raritan, New Jersey) calculated from the 
optimal ratio of 20 wg of anti-Rh per milliliter of 
D-positive infused cells. A single nontransfused volun- 
teer was injected with a comparable large amount of 
Rh immunoglobulin. 

Five months after these transfüsioñs;. none of the 
treated volunteers (0/20) exhibited detectable serum 
anti-D antibodies by several serologic methods. How- 
ever, 81.8 per cent of the control recipients (18/22) 
formed active serum anti-D transfusion-induced al- 
loantibodies. Passive anti-Rh was still present in the 
single control person who was never transfused. 

It is the intent of this paper to report *'Cr clearance 
studies of labeled D-positive red cells given five months 
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after transfusion to seven control and 19 of the 20 


prophylactically treated recipients of this previous 
investigation on Rh immunosuppression. Results of the 
Cr clearance curves suggesting D immunization and 
the serologic presence of serum anti-D antibodies in 
this Rh-incompatible transfused population will be 
compared and interpreted. 


Materials and methods 


Volunteer subjects. These were the identical popu- 
lation of D-negative men selected with informed 
consent as previously reported.§ Two additional heal- 
thy D-positive persons, who had never been trans- 
fused, also volunteered to receive the same compatible 
group O,D-positive 5Cr red cells with the posttransfu- 
sion challenge studies. 

5iCr clearance procedure. The red cell donor was 
identical for all Cr clearance studies. She was a healthy 
woman whose red cells had been transfused before 
without hazard. The serum contained no measured 
hepatitis-associated antigen (HBAg). Blood groups 
were O, R,r (CDe/cde),Ns,P,,kk. 

At the conclusion of the posttransfusion pericd (five 
months) each of seven control and 19 treated subjects 
were injected with 5 ml. of "Cr packed red cells. Each 
aliquot was labeled with 50 uc of *'Cr as previously 
described.® The two normal D-positive persons were 
infused similarly. Except for the initial three subjects 
listed in Table I, the serum of each recipient was 
serologically compatible for the *!Cr-treated red cells of 
the donor. 

Equilibration samples for **Cr radioactivity of the 
R,r donor cells were drawn from recipients on Days 
1,3,7, and 14 after injection. The aliquots were saved 
and counted simultaneously for gamma radioactivity. 
The Cr regression lines were plotted by a method of 
least squares, and the 100 per cent intercept and the 
half-life of Cr derived mathematically.2 The mean 
normal half-life (T/2) of “Cr for normal random 
persons by this technique in this laboratory is 
27.7 + 2.6 days. 

Serologic techniques. Active anti-D alloantibodies 
after transfusion were detected with the use of trypsi- 
nized screening and panel cells, as has been pub- 
lished? 


Results 


The data from the seven persons in the control series 
and the two normal volunteers are found in Table I. 
The appearance of active anti-D antibody either at the 
time of the Cr study or 14 days after receipt of the 
challenge of Ryr radioactive red cells is included. Three 
of the seven D-negative untreated persons had 
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Table I. Cr clearances and presence of active Rh 
immunization in untreated male Rh-negative 
(No. = 7) and Rh-positive contro] subjects (No, = 2) 






Serum anti-Rh, (D) antibody 











T/2 Cr | Prior to booster | 14 days after 
Subjects (days) Ry cells booster 


Rh-negative men 


D. F. 4.6 Anti- Anti- 
D+C D+C 
W.E 11.1 hr. Anti-D Ant-D 
D. E. 12.1 Anti-D Anti-D 
R. S. 4.8 None None 
J.C. 12.3 None None 
D. K.* 24.9 None None 
O. K.* 26.2 None None 
Rh-positive controls (never transfused) i 

- D. H.* 25.1 None None 

R. N.* 25,5 None None 


*Mean normal ™Cr T/2 = 25.3 days. 


Table II. Cr clearances and presence of active Rh 
immunization in Rh-negative men treated with Rh 


immunoglobulin 
T12 Cr (days) 


20.7 
32.4 
25.6 
23.6 
23.5 
27.1 
20.2 
21.7 
18.0 
22.3 
17.4 


Cr clearance 


= 
z 


ZrAmmOmpSe mo brami, 


A. Normal, T/2 > 20 days 
(No. = 6) 


B. Early normal or subnormal, 
T/2 > 20 days or 18 to 20 days 
with collapse (No. = 4) 


C. Abnormal immune, 
1/2 < 18 days (No. = 9) 


SPR ROR pup TOZZA > AM 


serologic evidence of Rh immunization before and 
following the Ryr cells. The Cr curves were typical of 
exponential immune clearance. The other two un- 
treated subjects (D. K. and O. K.) never demonstrated 
active anti-D antibody and had Cr clearance times 
comparable to those of the normal D-positive coatrol 
subjects (D. H. and R. N.). The mean “Cr T/2 in these 
four individuals equalled 25.4 days, which was slightly 
less than the mean for random normal persons. Two 
men in the control group (R. S. and J. C.) had no 
detectable anti-D antibody at either interval in the 
study, but their Cr clearance times were grossly 
abnormal. 
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Fig. 1. Cr clearance curves from treated subjects C. H. (4), R. 


_S. (B), J. P. (C). and W. C. (D). The slope of every curve 
collapses after Day 7. 


Information-on the 19 D-negative men treated 
prophylactically with Rh immunoglobulin is shown in 
Table II, as divided into three sections. Since minute 
amounts of passive Rh immunoglobulin were still 
found in the nontransfused control’ subject at five 
months, an arbitrary criterion for a normal Cr 
clearance in the treated population was set as a T/2 
greater than 20 days. The first section (4) contains data 
of six men believed to have normal Cr clearance. The 
second (B) lists results in four recipients with early 
normal or just subnormal initial Cr survival curves, all 
of which exhibited an abrupt collapse between Days 7 
and 14. The last section (C) contains values of nine 
subjects whose Cr regression lines were rapid (T/2 less 
than 18 days) with a single exponential function. By the 
serologic methods used, no treated recipient exhibited 

active anti-D alloimmunization then or 14 days after 
challenge with the R,r red cells. 

-The Cr investigations from the four men with 
biphasic regression “collapse” curves in Section B are 
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Fig. 2. Cr clearance curves from four treated subjects iR. K., 


E. A„ L. E, D. H.) exhibiting expontential immune cell 
destruction. 


illustrated by Fig. 1. Figs. 2 and 3 show Cr elimination 
curves from eight of the nine volunteers in Section C. 


Comment 


In the untreated volunteers (Table I) who received 
experimental Ryr whole blood, the five-month Cr 
clearance data and serologic presence of active anti-D 
were at variance in just two recipients (R. S. and J. C.). 
T/2 Cr values of these two subjects were 4.8 and 12.3 
days, respectively. If their rate of exponential disposal 
of D-positive challenge radioactive cells is due to true 
Rh immunization even in the absence of serologic 
anti-D, then the numbers of sensitized transfused 
untreated D-incompatible volunteers in this experi- 
ment would be 20/22, or 90.9 per cent. This figure 
emphasizes the exceptional risk when a D-negative 
woman is erroneously given Rh-incompatible blood 
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and the need to determine the correct dose of passive 
Rh immunoglobulin. 

An even greater disparity exists in the data from the 
D-negative subjects receiving D-positive whole blood 
and treated with Rh immunoglobulin. While none of 
-hese 20 men formed demonstrable anti-D active 
antibody,® in 13 of them the Cr clearances definitely 
vere unusual. 

Twenty-two individuals comprised this original 
group of treated volunteers, two later being lost to 
follow-up. Seven days after the injection with passive 
anti-Rh immunoglobulin in 21/22 recipients some 
transfused D-positive cells were still noted. At one 
month after transfusion this incidence decreased to 
just 8/22. While the rate of immune clearance of the 
Rh-incompatible segment of the erythron is not the 
primary factor in preventing D immunization, indi- 
viduals who exhibit delayed regression curves appear 
more susceptible to sensitization.» 1™ ' This gradual 
elimination of D-incompatible cells by passive antibody 
suggests that the encouraging 100 per cent rate of 
success in Rh immunosuppression reported by sero- 
logic data alone may be optimistic. 

Six of the 19 treated volunteers had apparently 
normal Cr elimination curves (range, T/2 20.7 to 32.4 
days) as listed in Table II. Four individuals (Group B) 
had Cr curves whose slope was probably normal for 
the initial seven days, although in one the T/2 value 
was 18 days. Between Days 7 and 14, in each person 
there was a uniform rapid negative slope of the 
regression line. This implied biphasic collapse curves, 
as illustrated in Fig. 1 as A, B, C, and D. Although 
circulating anti-D antibody was then undetected, the 
similarity and times of these four brisk collapse curves 
may represent early IgM anti-D production as a 
primary immune response. 

In nine treated recipients (Group ©), the “Cr 
clearance were rapid and represented by a single 
exponential curve. Plots from eight of these nine 
persons are found in Figs. 2 and 3 and can be seen to 
be characteristic of immune red cell clearance (T/2’s 
0.76 to 17.4 days). Five of this group formed either 
active anti-D or anti-CD alloantibodies five months 
later. 

The finding of immune red cell survivals without 
demonstrable serum antibodies is not new. In many 
instances no blood group incompatibility exists con- 
trary to that present in this study. Repeating these Cr 
survival studies with the use of several D-negative— 
labeled red cells in the 13 volunteers with unusual 
clearances would have been useful in completely 
documenting covert D-specific sensitization. Repeated 
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Fig. 3. Cr clearance curves from four treated subjects (R. G., 
R. H., R. L., W. N.) exhibiting expontential immune cell 
destruction. 


efforts to again recruit these volunteers for this 
appropriate study became impossible, and they were 
lost from observation. 

Mollison and associates recently investigated Rh- 
negative subjects injected in varied schedules with 1 
milliliter of D-incompatible cells. While approximately 
59 per cent became immunized, in some subjects 
serologic anti-D developed only after several small 
D-positive stimuli. However, when judged by Cr 
clearance, Rh immunization was more often apparent 
after the initial injection and before the circulating active 
anti-D alloantibodies appeared. They state “. . . that 
accelerated clearance of red cells is a more sensitive 
index for the presence of isoantibodies than any 
serologic test.” Similar findings were reported by 
Woodrow and associates* 7 and by Krevans and 
co-workers.'® 

From the former investigation it seems reasonable to 
conclude that the nine treated volunteers (Group C) 
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received adequate passive immunosuppression pre- 
venting circulating anti-D isoantibodies. By the Cr 
immune clearance rates, however, they would be 
classed as suspect for Rh immunization. The actual rate 
of Rh sensitization among treatec subjects of this 
work,® judged by these data, could be nine of 20, or 45 
per cent rather than 0 per cent. 
It is difficult to completely agree with a statement 
. . that administration of approximately 20 ug of 
anti-Rhp (D) per milliliter of Rh-positive red blood cells 
will suppress the primary immune response to the Rh 
factor regardless of how large the volume of blood 
. ."8 until additional conclusive data become availa- 
ble. Mollison and colleagues"! concluded that 75 ug of 
anti-D antibodies inhibited primary immunization by 1 
milliliter of Rh, (D)-positive red cells. Lower dosages 
probably would also be effective wħen Rh-negative 
subjects are accidently transfused with D-positive 
blood. Amounts such as 25 yg of anti-Rh per milliliter 
of red cells have been recently recommended.® 16718 
In instances in which transfusion accidents, espe- 
cially in D-negative parturient women, were published, 
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apparently successful primary immunization has been 
achieved when large amounts of Rh immunoglobulin 
were given. Keith and co-workers? used about 36 ug of 
anti-Rh per milliliter of D-positive red blood cells. 
Other investigators used 49 ag per milliliter and from 
16 to 51 wg of anti-Rh per milliliter of D-incompatible 
cells,” respectively. Only one study! involved a sub- 
sequent D-positive specific challenge through another 
D-positive pregnancy which assured that complete Rh 
immunosuppression was actually accomplished. 

Until more data are available involving D-negative 
persons given volumes of 500 milliliters or more of 
D-positive blood combined with attempts at passive 


antibody Rh immunosuppression, a dose between 25` 


and 35 wg of anti-Rh per milliliter of D-incompatible 
red cells may prove a useful therapeutic estimate. 
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Psychometric testing as a basis for counseling patients 
choosing a method of contraception 


A retrospective survey 


G. GARY BROOKS, M.D. 
MARY R. BUTCALIS, M.S.N. 


Shreveport, Louisiana 


To investigate the merits of using psychometric testing as a predictive adjunct to 
counseling patients in the choice of a contraceptive method, 134 family-planning patients 
using an oral contraceptive for one year or longer completed ihe Neuroticism Scale 
Questionnaire. Clinic records of these patients were examined to determine consistency of 
contraceptive usage. Patients who were inconsistent in contraceptive usage scored 
significantly higher on the anxiety factor of the questionnaire. This indicated a greater 
presence of free-floating anxiety and emotional immaturity for inconsistent users. Results 
of this study provided support for the findings of two similar studies but failed to provide 
support for others. However, the over-all predictive ability of the questionnaire scores 


proved to be low. Further study is recommended. 


THE THEORETICAL effectiveness of a contraceptive 
method in many cases seems unrelated to its effective- 
ness rate in actual usage. Women who are consciously 
motivated to prevent the occurrence of a pregnancy 
choose methods of contraception they are unwilling or 
unable to use consistently! Social and psychological 
variables can be as pertinent in the prevention of 
unwanted pregnancies as the theoretical effectiveness 
of the contraceptive methods used.?~> Studies have 
shown significant differences in personality traits of 
consistent and inconsistent contraceptive users as 
measured psychometrically." ® 7 Counseling patients in 
the choice of a contraceptive method could be a more 
useful process if consistent or inconsistent usage could 
be predicted by psychometric testing. 


Materials and methods 


A total of 134 family-planning patients completed 
the study. These patients were participants in the 
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Louisiana Family Planning Program and had been 
receiving an oral combination contraceptive pill. The 
mean age of the study population was 22.9 years 
(range, 16 to 36). The mean number of years of formal 
education was 10.8. Twelve of the patients were 
nulligravid; for the remainder of the population, age at 
first conception ranged from 13 to 32 years. The mean 
age at first conception was 17.4 years. The mean 
number of years the patients had been using oral 
contraception was 2.4 years. For those patients who 
had been pregnant, the mean number of pregnancies 
was 2.0. Fifty-seven of the patients were or had been 
married and 77 had never been married. 

The Neuroticism Scale Questionnaire (NSQ), a brief, 
40 item questionnaire, was administered to all subjects 
of the study. The NSQ is designed to measure bipolar 
differences in four personality traits which indicate 
neurotic trends within the normal range. These four 
factors of the NSQ include (1) sensitivity vs. practical- 
ity, (2) depressiveness vs. cheerfulness, (3) submissive- 
ness vs. dominance, and (4) anxiety. The fifth factor of 
the NSQ is the sum of the four traits measured, or total 
neuroticism. The higher the standard ten score, the 
more sensitive, depressive, submissive, anxious, or 
neurotic the test subject is considered to be. 

A patient was considered to be a consistent user of 
the oral contraceptive if she fulfilled each of the 
following criteria: (1) kept appointments regularly in a 
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Table I. Mean of NSQ scores in standard tens for consistent and inconsistent users with resultant T scores“ 
and relative significant difference 


Mean score, Mean score, T score, 
consistent users | inconsistent users | total population 






Significance (2P) 
0.05 level of confidence 





Sensitivity vs. practicality ` 3.988 3.820 0.491 No significant difference 

Depressiveness vs. cheerfulness 5.750 5.560 0.519 No significant difference 

Submissiveness vs. dominance 5.773 6.000 0.597 No significant difference 

Anxiety 6.750 7.520 2.121 Significantly increased for inconsistent users 
Total neuroticism 5.619 6.040 1.169 No significant difference , 0.168 


Table Ii. Number and percent of standard ten scores for NSQ components for inconsistent 
users (N = 50) 












Components of a 


Total neuroticism 


Sten sor eee [oe] Le 
10* a 1 2 9 18.0 2 4.0 
9 1 2, 0 4 x 0 8 16.0 14 28.0 5 10.0 
8 — = 5 . 10.0 4 . 80 2 4.0 5 10.0 
7 2 4.0 3 6.0 7 14.0 10 20.0 10 20.0 
6 4 8.0 11 22.0 6 12.0 7 14.0 9 18.0 
5 13 26.0 14 28.0 8 16.0 4 8.0 5 10.0 
4 11 22.0 4 8.0 8 16.0 2 4.0 8- 16.6 
3 6 12.0 5 10.0 6 12.0 1 2.0 4 8.0 
2 4 8.0 i ri . — — — — 2 4.0 
It 9 18.9 1 1 = e 
*High. i 
tLow. 
manner assuring her a constant supply of medication; inconsistent contraceptive users. The mean scores for 
(2) pill count.was correct when patient kept supply depressiveness vs. cheerfulness, submissiveness vs. 
appointments; (3) she had not been pregnant while dominance, and total neuroticism were not statistically 
using the oral contraceptive method. A patient was significant. The values of the means of the standard ten 
considered to be inconsistent if she was deficient in any scores on the five factors of the NSQ for consistent and 
one of the following criteria: (1) failed to keep inconsistent users with the resultant T scores are shown 
appointments regularly enough to prevent running in Table I. For the total study population, the mean of 
out of pills; (2) wrong pill count without a satisfactory the standard ten scores for sensitivity vs. practicality 
reason; (3) she became pregnant while on the oral was lower than the average range indicating all of the 
contraceptive pill. _ patients leaned more toward tough practicality rather 
This patient population was carefully selected to than sensitivity. The actual number of inconsistent. 
eliminate those patients who. were lost to follow-up or patients with their standard ten scores and per cent of - 
changed methods before the completion of one full total for each factor tested is found in Table II. The 
year. We believe one year of objective data is needed to same information for consistent patients is found in 
establish a pattern of consistent or inconsistent usage . Table III. 
for this method. 
Comment 
Results . An inverse relationship exists between the findings 
A significant difference in personality traits of of this study and the findings of Kane and associates! 
consistent and inconsistent’ contraceptive ‘users was for postpartum patients in North Carolina. In the 
found for only one of the NSQ factors. Anxiety was North Carolina study, significant differences were - 
shown to be increased significantly (P = 0.05) for the found for all factors of the NSQ with the exception of 
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consistent users (N = 84) 









Sensitivity 


Sten scores 





Components of NSQ 


x 
3 


Psychometric testing as basis for contraception 87 


Table III. Number and percent of standard ten scores for NSQ components for 


10* — — 4.0. 1 1.0 6 7.0 i 1.0 
9 2 2.0 5 6.0 8 10.0 11 13.0 7 8.0 
8 2 2.0 7 8.0 5 6.0 10 12.0 6 7.0 
7 5 6.0 14 17.0 21 25.0 22 26.0 17 20.0 
6 5 6.0 23 27.0 11 13.0 18 21.0 13 15.0 
5 23 27.0 8 10.0 15 18.0 6 7.0 19 23.0 
4 14 17.0 10 12.0 6 7.0 5 6.0 9 11.0 
3 12 14.0 10 12.0 17 20.0 5 6.0 8 10.0 
2 8 10.0 2 2.0 — — — — 4 5.0 
1 l 15.0 2 1 — — 


o 3 2.0 — — 1.0 
; 5 Practicality Cheerfulness Low neuroticism 


* High. 
t Low. 


anxiety, for which no significant difference was shown. 
The findings of Kane in a study of motivational factors 
of abortion patients did show a significant increase in 
anxiety scores of patients seeking abortion as con- 
trasted to the scores of a nonpregnant group. Kane 
discounted this finding because a higher level of 
anxiety was expected in patients awaiting abortion. 

Emotional immaturity is one of the dimensions 
measured by the anxiety scale of the NSQ. Bakker and 
Dightman’ found pill-forgetting women possessed a 
“considerable degree of immaturity.” Thus, the result 
of this study seems to lend support to the findings of 
Bakker and Dightman. 

The intent of this study was to administer a standard 
NSQ to’ a family-planning patient population in an 
effort to uncover a patient profile which would 
correlate with the continuation or lack of continuation 
of a contraceptive method. The only factor which 
appears to have any statistically significant relationship 
is anxiety, which was significantly increased in inconsis- 
tent users. Since anxiety seems to be the key factor in 
this particular study, perhaps the questions relating to 
the scoring of anxiety on the questionnaire could be 


extracted which would make testing a simpler process 
in a large population. The predictability of a patient’s 
consistent and effective continuation of a contraceptive 
method would be valuable in counseling patients 
choosing a method of contraception. If inconsistence 
of usage were predicted, perhaps it could be suggested 
that the patient choose a method which would require 
less individual motivation. Certainly women with 
medical conditions which make them at high risk for 
pregnancy would benefit if one could predict that a 
selected method would have its best continuation rate. 
We believe further studies into developing tools able to 
uncover certain motivational factors in patient popula- 
tions will prove beneficial. A prospective study of this 
kind on a larger scale needs to be done to validate our 
findings in this small retrospective study. 


The authors with to express their appreciation to Dr. 
John McCluhan, Director of the Graduate Program in 
Nursing, for his assistance in reviewing this study and 
to the Louisiana Family Planning Program for 
cooperating in the performance of the study. 
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Amenorrhea following oral contraception 


JOHN R. EVRARD, M.D., M.P.H. 
BERTRAM H. BUXTON, Jr., M.D. 
DONNA ERICKSON 

Providence, Rhode Island 


A prospective study was done on 326 nulliparous women who ceased oral contraception. 
Follow-up was obtained on 311. The mean age was 20.3 years (S.D. 2.5). Eighty-nine 
per cent began menstruating within 60 days after stopping therapy, and only 7 took 180 
days or longer to menstruate. Late menarche strongly correlated with post-pill amenorrhea 
(PPA), but continous length of time on oral contraceptives and type of oral contraceptive 
showed no significant relationship. The incidence of PPA was 2.2 per cent. All women 
did eventually menstruate spontaneously, the longest period of amenorrhea being 540 


days. 


WOMEN ELECTING oral contraception as a method of 
choice for pregnancy prevention are frequently young 
and nulliparous. Post-pill amenorrhea (PPA) may be a 
threat to future conception. Amenorrhea following 
oral contraception has been well documented, but the 
predisposing factors which correlate with this syn- 
drome have not been well defined. Since most papers 
discussing the problem of PPA are retrospective 
studies, the precise incidence is difficult to determine. 
Larsson-Cohn! described four cases of amenorrhea 
over 6 months’ duration in 516 women who were on 
oral contraceptives. Golditch? has estimated the inci- 
dence of PPA to be 2.2 per 1,000 users. In a study of 
210 women with secondary amenorrhea of 6 months’ 
duration 30 per cent were PPA cases,’ and in another 
series of 439 cases of secondary amenorrhea, 9.3 per 
cent occurred after the cessation of oral contracep- 
tives.? Most authors have defined PPA as amenorrhea 
of 6 months or more after the cessation of oral 
contraceptives. Irregular menses prior to the institu- 
tion of oral contraceptive therapy,‘ late onset of 
menatche,® length of time on oral contraceptive agents, 
and the use of combined oral contraceptives have all 
been suggested as predisposing factors. Table I shows 
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the experience of previous authors on the relationship 
of prior irregular menses to PPA. 

Late menarche was implicated as a predisposing 
factor by Grant, and Steele and associates? noted 
menarche at age 16 or older in 8 of 132 women with 
PPA. Golditch? and Shearman’ stated that PPA is in no 
way correlated with the length of time the woman has 
been on oral contraceptive agents and Goldfarb? 
recommended that women in the childbearing age be 
allowed to have a spontaneous menses after being on 
the pill 2 or 3 years. 

PPA was found only after the use of combined oral 
contraceptive agents by MacLeod and associates® and 
Starup. Other authors have reported amenorrhea 
after sequential pills with much less frequency. 7 This 
phenomenon probably is an artifact produced by 
virtue of the fact that many more women are on 
combined pills than sequential pills. 

In the attempt to delineate the parameters which 
may predispose to PPA of 6 months’ or more duration 
a prospective study was done on 326 women at Brown 
University. 


Material and methods 


A total of 326 nulliparous women were studied from 
August 1, 1971, to August 1, 1974. All women who 
requested oral contraception, and who had no medical 
contraindication, were included in the study providing 
that they had not been on oral contraceptives previous- 
ly. Follow-up was obtained on 311 cases and 15 were 
lost to study. Of the 311, the age range was from 16 to 
38 years of age, with a mean of 20.3 years (S.D. 2.5). 
History of the patient’s menses during the year prior to 
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going on oral contraceptive agents was obtained. The 
mean number of days between menstrual periods was 
calculated and the variance of the cycle was considered 
one half the number of days of the difference between 
the longest and shortest cycle in the last year. PPA was 
defined as a lack of spontaneous menses for 180 days 
or more after ceasing oral contraceptive medication. 
The group was somewhat selective since any woman 
having six or fewer periods per year or having a period 


of amenorrhea of longer than 165 days was not placed- 


on oral contraceptive medication. Ninety-eight per 
cent of the patients had not been amenorrheic for 
longer than 60 days in the year prior to oral 
contraception. 


Results 


Only 11 patients took 120 to 179 days to menstruate 
and seven began their post-pill menstrual period after 
179 days. Table II depicts the time of onset of menses 
after oral contraception. Eighty-nine per cent began 
menstruating within 60 days after pill therapy. Women 
with PPA of 180 days or greater began menstruating at 
180, 206, 240, 330, 345, 450, and 540 days, respective- 
ly. The number of months any patient was on the pill 
continuously before stopping oral contraception 
showed no correlation with the time of onset of first 
menses. Of the seven patients with PPA, three patients 
had their menarche at age 16 years. Seven of the 311 
patients were on sequential contraceptives and none 
was amenorrheic longer than 65 days after pill therapy. 
A total of 153 (49 per cent) menstruated within their 
mean cycle plus their normal variance. All 311 patients 
did eventually menstruate spontaneously. 


Comment 


An incidence of PPA of 2.2 per 100 in this study 
reflects a tenfold increase to the estimate by Golditch? 
Most students of PPA have incriminated previous 
irregular menses as a predisposing factor. The present 
study does not confirm this opinion. This study, 
however, is biased in two ways. (1) No woman was 
placed on oral contraceptive therapy unless her cycle 
was reasonably regular (as defined in Materials and 
Methods). (2) The authors considered only the year 
prior to the beginning of oral contraceptive agents in 
determining regularity of the cycle. No doubt, if a past 
menstrual history dating back to menarche was ob- 
tained, a much higher incidence of menstrual irregular- 
ity would have been discovered. In the present study, 
menstrual irregularity in the year prior to institution of 
oral contraception showed no correlation with PPA. 
Only 11 patients took 3 to 6 months to begin 


menstruating and all of these in the year prior to 
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Table I. PPA patients with prior irregular menses 














Prior irregular 
menses/cases of 
PPA 


PPA with prior 
irregular menses 


(%) 


7 16/69 23 
3 37 
10 17/31 55 
6 33/68 48 
11 54 
2 17/41 4] 


Table II. Relative frequency, onset first menses after 
oral contraception 
Frequency 


Days ( %) 


20 to 29 94 30.3 
30 to 59 . 183 58.9 
60 to 89 11 3.5 
90 to 119 5 1.6 
120 to 149 6 1.9 
. 150 to 179 5 1.6 
180 = 7 2.2 
Total 31] 100 


therapy had a cycle plus variance of 42 days or less. 
Also the seven patients with PPA of 6 months or: 
greater all had a cycle plus variance of 42 days or less. 

The four patients who were amenorrheic for 9 
months or longer had studies performed to exclude 
other endocrinopathies. Skull x-rays, visual field 
examination, T3, T4, 17-ketosteroid, and 17- 
hydroxycorticoid studies were undertaken and found 
to be within normal limits. 

Medroxyprogesterone acetate, 10 mg. daily for 6 
days, was administered orally to five of the seven 
patients with PPA (the patients who were amenorrheic 
180, 330, 345, 450, and 540 days). Withdrawal 
bleeding was induced in four patients (180, 345, 450, 
and 540 days). It was suggested to the woman who did 
not exhibit progesterone withdrawal bleeding that she 
have a serum FSH and LH assay but she refused. It is 
interesting that the patient with the longest period of 
PPA (540 days) did bleed after progesterone with- 
drawal 3 months after oral contraceptive therapy but 
did not have progesterone withdrawal bleeding after 
12 months of PPA. At this time Premarin, 2.5 mg. daily 
orally for 20 days, with medroxyprogesterone acetate, 
10 mg. daily orally on the last 6 days of the Premarin 
therapy, was used to induce bleeding. On the fifth day 
of bleeding clomiphene citrate, 50 mg. daily, was 
administrated orally for 5 days. Her basal temperature 
remained flat and she did not menstruate. Although 
she was not apparently under weight, her menses did 
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Fig. 1. Relationship of days to first menses to years between menarche and age at which OC were 
begun. Pearson’s regression coefficient = ~16.73. (2) = Two values at same position. — Indicates 


mean value. 


resume spontaneously at 540 days after she had gained 
10 pounds, and her menses did remain regular. 

Late menarche (16 years) was associated with PPA. 
Only 12 patients had their menarche at age 16 (none 
older than 16) and three of these had PPA compared to 
four of the remaining 299 patients (P < 0.001). 

The high correlation of late menarche with PPA 
suggests another predisposing factor for PPA. Should 
oral contraceptive therapy be instituted close to the 
menarche, while the hypothalamic-pituitary-ovarian 
axis is still in a fragile state of equilibrium, PPA might 


result. To test this hypothesis the age at which oral 
contraception was begun minus the age of menarche 
was calculated in all patients who took 60 days or 
longer to begin .menstruation after pill therapy. 
Indeed, the less the number of years between 
menarche and beginning the oral contraceptives the 
longer it took those patients to menstruate. Fig. | is a 
scattergram depicting the age at which the oral con- 
traceptive was instituted minus the age of menarche 
and the time of onset of menses in patients who took 50 
days or longer to menstruate after oral contraceptive 
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therapy. Although the regression line shows a negative 
correlation between the years between menarche and 
onset of oral contraceptives and length of time to 
resume menses after stopping therapy, the numbers 
are too small to be statistically significant. Obviously, 
this relationship would apply only when there is not a 
great interval between menarche and beginning of oral 
contraceptive therapy. 

Several authors have suggested that PPA occurs only 
after combined pills.” *° We could not test this theory 
since only seven patients were on sequential pills and 
none was amenorrheic. Other authors report a lesser 
incidence of PPA on sequential pills. Two explanations 
for this phenomenon must be considered. It is true that 
the progestational agents in oral contraceptives are 
potent LH suppressors and on a theoretical basis 
sequential pills may produce less suppression than 
combination pills. However, marketing figures in the 
United States for the years 1971 through 1973 
document that sequential pills accounted for only 6 per 
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cent of the total oral contraceptive market.” The 
infrequency of PPA after sequential pills could there- 
fore be due to less frequent use of this type of agent. 
Length of continuous time on oral contraceptives 
revealed no correlation to PPA. For the entire group, 
the range of time on the pill was from 1 to 84 months, 
with a mean of 11.2 months (S.D. 9.29). In those 
women with PPA, the range was from 7 to 18 months, 
with a mean of 9.7 months (S.D. 3.9). As a group the 
women of PPA were on oral contraceptive agents fewer 
continuous months than the entire group. 


Conclusions 


In these 311 patients the incidence of PPA was 2.2 
per cent. Menarche at age 16 appeared to be a 
predisposing factor and the closer a woman was to her 
menarche when she commenced therapy the longer it 
took her to re-establish her menstrual cycle. The 
number of continuous months on oral contraceptives 
does not appear to be correlated with PPA. 
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Infertility following wedge resection of the ovaries 


R. TOAFF 
M. E. TOAFF 
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Tel-Aviv, Israel 


Seven cases of polycystic ovarian disease were investigated by laparoscopy and 
endocrinologic tests after failure of ovarian resection to restore fertility. One case of 
bilateral and two cases of unilateral ovarian atrophy were recorded. In all seven patients 
the common features were extensive periovarian and peritubal adhesions. Four of the six 
patients amenable to cure were submitted to reconstructive surgery; three of them 
conceived and had normal deliveries. The present observations support the plea to 
relegate the surgical approach to a minor position in patients with Stein-Leventhal 
syndrome and stress the importance of meticulous surgical technique in the performance 
of ovarian surgery. Laparoscopic investigation is mandatory in all cases of unsuccessful 


ovarian resection. 


Despite the growing interest in conservative methods 
for induction of ovulation in polycystic ovarian disease, 
wedge resection of the ovaries is still very much in use. 
Its beneficial effects are well documented. 

According to Goldzieher’s' survey of published 
results, regular cycles follow surgery in 80 per cent of 
patients and desired pregnancy is achieved in 63 per 
cent. In some series, however, less than 10 per cent of 
subjects experienced regulation of menses and only 13 
per cent conceived.? It is generally agreed that fertility 
is restored less often than the menstrual rhythm.® 3 
Questionable diagnosis and surgical complications may 
be involved in the failure of ovarian wedge resection to 
achieve its aim. 

The present report describes a series of seven cases 
of polycystic ovarian disease submitted to laparoscopic 
and endocrinologic investigations after the failure of 
‘surgery to restore fertility. 


Material and methods 

During a 6 year period (1967-1972) 11 women, who 
had previously been submitted to wedge resection of 
the ovaries in other hospitals with diagnosis of 
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Stein-Leventhal syndrome, were investigated. Their 
complaint was persistent sterility, with or without 
obvious menstrual disorders. Four of them, whose 
operation records showed that at operation other 
pathology, such as malformations, tumors, or sequelae 
of pelvic inflammatory disease, was found beside 
polycystic ovaries, were not included in the present 
series in spite of similar findings. 

Six of the seven patients of the series were 26 to 28 
years of age and one was 39. Ovarian surgery had been 
performed 2 to 9 years previously. All the patients had 
been treated, after endocrine studies were carried out 
before and after surgery, in different institutions and 
by private practitioners. As reliable data were not 
available in most cases, however, only information 
known to the patient and surgical records were used in 
establishing the early history. 

The investigations performed included the follow- 
ing. (1) Endocrine evaluation, including 17-ketosteroid 
excretion and their fractionation, adrenocortical sup- 
pression and ovarian’ stimulation (dexamethasone- 
HCG test according to Jayle*) plasma LH studies under 
basic conditions and after clomiphene administration, 
estrogen excretion, evaluation of thyroid function. (2) 
Hysterosalpingography with water-soluble contrast 
medium. (3) Laparoscopy, generally within 2 to 4 days 
after occurrence of the thermal shift in clomiphene- 
treated cycles. 


Case reports 


Case 1. A. B., 27 years of age, sought advice for 
secondary sterility and oligomenorrhea. Following 


. 
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menarche at 13, she had normal periods for 3 days’ 
duration every 30 days up to the age of 21. Married at 
17, she had at 19 a normal pregnancy and delivery. For 
the last 6 years she menstruated for 10 days every 45 to 
60 days and she could not conceive. In 1965, at the age 
of 25, following culdoscopic examination which re- 
vealed enlarged, white, smooth ovaries, she was 
submitted to bilateral ovarian resection. The post- 
operative course was complicated by fever and abdom- 
inal pains. The menstrual rhythm remained un- 
changed and no conception followed. 

On examination, no physical abnormalities were 
observed. The endocrine findings were within normal 
limits. At laparoscopy, abundant pelvic peritoneal 
adhesions were found. The left adnexae were included 
in a single fibrotic mass. The right ovary was slightly 
enlarged, micropolycystic, and partially covered by the 
adherent, distorted tube. 

The patient was operated on again in 1967. The left 
ovary was reduced to a fibrotic band. The right ovary 
was freed from its extensive adhesions to the tube, the 
posterior wall of the uterus, and broad ligament. The 
peritoneal lining of the right tube was carefully 
reconstructed. 

The postoperative course was uneventful. One year 
later the patient conceived under clomiphene treat- 
ment (500 mg. per cycle, five cycles) and had a normal 
term delivery. 

Case 2. S. M., 28 years of age, had been married 8 
years when first seen. Since menarche at the age of 10, 
she had menstruated 4 to 5 days every | to 4 months. 
For that reason she had been submitted to bilateral 
ovarian resection at the age of 19, shortly before 
marriage, in 1962. 

After operation she had normal menses for 3 years, 
followed by recurrence of oligomenorrhea. She was 
never pregnant. On physical examination, no endoc- 
rine stigmas were recorded. The only positive finding 
at endocrine evaluation was hypothyroidism. Her LH 
plasma values were 20 to 24 mU per milliliter. Under 
thyroxine treatment (100 wg per day) her periods 
became regular, but were apparently anovulatory. At 
laparoscopy, a few months later, dense peritubal and 
periovarian adhesions were seen. The patient under- 
went reconstructive surgery in December, 1971. Both 
ovaries were enlarged and polycystic, almost com- 
pletely covered by adhesions involving omentum and 
tubes. The distal part of the left tube was completely 
buried by adhesions deep into the pelvis. The left tube 
was only partially covered by adhesions, but the 
fimbriae were almost completely adherent to the 
ovarian surface. 

Following careful reconstruction and endocrine 
treatment which included thyroxine (100 wg per day) 
and clomiphene therapy (750 mg. per cycle), the 
patient conceived after the third clomiphene course 
and delivered at term in April, 1973. She delivered 
again in November, 1974. 
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Case 3. D. Y., 39 years of age, had been married 19 
years when first seen. She had been amenorrheic since 
the age of 16, after 1 year of almost regular 
menstruations, and was never pregnant. She was 
investigated and treated in several hospitals up to the 
age of 33, when wedge resection of the ovaries was 
performed in 1965. After operation she remained 
amenorrheic, but under HMG (Pergonal) therapy she ` 
menstruated and apparently had ovulatory cycles. No 
pregnancy, however, followed. 

On examination, we found a normally developed 
woman, without acne or hirsutism. Excretion of 
17-ketosteroids was in the upper range (11 to 14 mg. 
per 24 hours), with a high excretion of dehydroepian- 
drosterone (1.6 mg. per 24 hours). Excretion of 
estrogens was very low (6.4 ug per 24 hours). Repeated 
LH plasma estimations gave values of 20 to 22 mU per 
milliliter. 

Dexamethasone suppression, followed by ovarian 
stimulation according to Jayle,* seemed to establish 
heightened adrenal androgenic function. At laparos- 
copy, the right ovary appeared as a thick fibrotic band 
with the tip of the appendix attached. The left ovary 
was small and atrophic, adherent to the uterus. Uterus 
and tubes were normal. As ovarian resection had 
resulted in a condition very close to surgical castration, 
the patient was advised that further treatment was 
futile. 

Case 4. S. H., 26 years of age, had been married 8 
years when she consulted us because of primary 
sterility. Since menarche at the age of 15, she had 
suffered from oligomenorrhea, with periods of 6 days’ 
duration every 2 to 3 months. In 1965, at the age of 19, 
shortly after marriage, she was submitted to bilateral 
ovarian resection. The menses became more regular, 
lasting 3 to 5 days every 29 to 35 days, but conception 
did not occur. Under clomiphene treatment she had 
apparently ovulatory cycles. Three years previously, 
hysterosalpingography demonstrated normal tubal pa- 
tency. 

On examination we found a normally developed 
woman, with abundant acne, no hirsutism. The BBT 
curve was biphasic, with a short luteal phase. Endo- 
crine work-up did not reveal any abnormality. 17- 
Ketosteroid excretion and fractionation findings were 
well within normal limits. Serial daily LH plasma 
estimations showed values of 23 to 25 mU. per milliliter 
and a peak of 84 mU. per milliliter. Early luteal 
laparoscopy demonstrated’ a normal uterus, a right 
ovary covered by adhesions joining the sygmoid to the 
broad ligament. The distal part of both tubes was 
covered with adhesions. Tubal patency was preserved. 
No signs of ovulation were seen. its 

The patient was operated on again in January, 1973. 
The dense peritoneal adhesions were carefully dissect- 
ed and ovaries and tubes freed. A remarkable finding 
was that the adhesions on both ovaries converged to a 
linear scar, the suture line of the wedge resection. 
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Table I. Pre- and postoperative menstrual pattern, and relevant postoperative findings in seven infertile women 





Age at 
wedge 
resection 











Serial 
No. 


Presenting 
Age 











Preoperative symptoms 






Postoperative 
course 








Postoperative menstruas function 


1, A.B. 27 25 Oligomenorrhea 6 yr. dur. Sec. Fever, Oligomenorrhea, anovulation 

sterility. No hirsutism, no acne abdominal 
pains 

2. S.M. 28 19 Oligomenorrhea 9 yr. No hirsutism, Normal Regular 3 yr. then oligo- 
no acne menorrhea 

3. D.Y. 39 33 Sec. amenorrhea of 17 yr. dur. Normal Amenorrhea. Normal cycles 
Primary sterility. No hirsutism under Pergonal treatment 

4. S.H. 26 19 Oligomenorrhea of 4 yr. dur. No Normal Almost regular, but 
conception during | yr. Acne, no anovulatory cycles 
hirsutism 

5. M.E. 28 25 Oligomenorrhea 5 yr., then Normal . Amenorrhea. Satisfactory 
amenorrhea, 7 yr. Primary reaction to induction of 
sterility. No hirsutism ovulation with clomiphene 

or Pergonal 

6. A.Z. 27 24 Regular periods, anovulation. Normal Regular, ovulatory cycles 
Primary sterility. No hirsutism 

7. W.S. 28 21 Oligomenorrhea of 8 yr. dur. Normal Regular-for a few months, 


Primary sterility. Hirsutism, 


marked acne 





Following operation, the woman was treated for 
several months with clomiphene (750 mg. per cycle). 
The cycles were apparently normal but the luteal phase 
remained short. A trial with prednisone (5 mg. per 
day) was successful and the patient conceived in the 
second month of prednisone therapy. She was deliv- 
ered at term by cesarean section in May, 1974. 

Case 5. M. E., 28 years of age, was first seen after 8 
years of marriage. Following menarche at the age of 13 


and up to the age of 18 she had menstrual periods of 8. 


to 12 days’ duration every 2 to 4 months, then she 
became amenorrheic. Before and after marriage she 
was treated with prednisone, later with clomiphene, 
and then with HMG (Pergonal}. Under clomiphene or 
-Pergonal therapy she had apparently normal cycles but 
did not conceive. Conservative treatment was then 
abandoned and wedge resection performed at the age 
of 25, in 1970. As the menstrual rhythm remained 
unchanged, the patient was treated again with 
clomiphene and HCG and her periods became more 
regular. 

On admission, 3 years later, no physical abnormality 
was observed. Endocrine work-up was uncontributory. 
Following clomiphene, the patient had a normal 
menstruation, with typical BBT curve and elevated 
urinary excretion of pregnanediol. LH plasma estima- 
tions in consecutive days were 23, 25, 26, 48, and 72 
mU. per milliliter; and FSH plasma estimations in the 
same days were 91, 84, 93, and 130 mU. per milliliter. 
At laparoscopy the ovaries were found to be almost 


then oligomenorrhea 


completely covered by thick adhesions involving both 
tubes and intestine loops. The patient has been advised 
that reconstructive surgery is mandatory in her present 
condition, but up to now has refused operation. 

Case 6. A. Z., 27 years of age, married 9 years, 
consulted us for. primary sterility. Since the age of 13 
she had regular periods of 4 days, every 28 days. After 
1 year of marriage without conception, she sought 
medical advice and was treated with clomiphene for 
long periods. In 1970, at the age of 24, shortly after a 
laparoscopic examination, she was submitted to ovar- 
ian resection. Following operation her periods re- 
mained regular but the desired pregnancy was not 
achieved. 

When examined, she had a biphasic BBT curve, 
normal LH plasma values with an ovulatory peak of 81 
mU. per milliliter. At laparoscopy, a very small, 
micropolycystic, nonfunctioning ovary and a normal 
tube were seen on the right side. On the left, a normal 
ovary with a hemorrhagic corpus luteum was joined by 
adhesions to a patent tube, the fimbrial part of which 
was included in transparent membranes. The pouch of 
Douglas was obliterated by adhesions. Reconstructive 
surgery has been advised. 

Case 7. W. S., 28 years of age, had been married 10 
years when first seen because of primary sterility. Since 
the age of 13 she had scanty menstrual periods every 2 
to 4 months. In 1968, at the age of 21, she had been 
submitted to wedge resection of the ovaries. Her 
periods became regular and remained so for several 
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submitted to wedge resection of ovaries 

















Endocrine 
Peritoneal adhesions, severe. Within normal limits Removal of periovarian Clomiphene Conception 
Atrophy of left ovary. R. poly- and peritubal adhesions and normal 
cystic ovary. R. periovarian and delivery 
peritubal adhesions i 
Severe peritubal and periovarian Hypothyroidism Removal of periovarian L-Thyroxine Conception 
adhesions. Enlarged polycystic and peritubal adhesions. and normal 
ovaries Terminal tuboplasty delivery 
Atrophy of R. ovary. Ovarian Increased androgenic — — Patient 
appendicular adhesion. Small function, probably of dismissed 
L. ovary adherent to post. leaf adrenal origin 
of broad ligament. Normal tubes ; 
Severe periovarian and peritubal Within normal limits Lysis of periovarian and Prednisone Conception 
adhesions. Tubes patent - peritubal adhesions and normal 
delivery 
Ovaries covered by thick adhesions Within normal limits. Proposed, patient reluctant _ cae 
involving tubes and intestine LH peak after 
clomiphene 
R. atrophic ovary. L. ovary normal Normal Proposed — = 
with hemorrhagic corpus 
luteum. Left peritubal adhesions 
Bilateral severe peritubal and _ Increased androgenic Lysis of periovarian and Dexasone Apparently 
periovarian adhesions function, probably of peritubal adhesions, ovulatory 
adrenal origin (Dec. 1973) cycles 


months, then oligohypomenorrhea recurred. Since 
puberty she had suffered from acne, especially on the 
face. 

Physical examination revealed a fat woman with 
feminine habitus, normally developed breasts without 
galactorrhea, marked hirsutism on the face, lips, neck, 
and buttocks, and a male-type pubic escutcheon. Her 
external genitalia were normal, the uterus was of 
normal size, and the ovaries did not appear enlarged. 

The relevant endocrinologic findings were upper- 
normal values of 17-ketosteroid excretion (10.8 to 15.2 
mg. per 24 hours) with high levels of androsterone (5.6 
to 6.1 mg. per 24 hours) and dehydroepiandrosterone 
(1.8 to 3.0 mg. per 24 hours) on fractionation. Those 
high levels were reduced to within the normal range 
(1.9 and 0.8 mg. per 24 hours, respectively) under 
dexamethasone suppression, and remained normal 
under HCG stimulation. The total estrogen excretion 
was 7 to 15.7 wg per 24 hours. LH plasma estimations 
gave values of 14 to 16 mU. per milliliter. 

At laparoscopy, the left adnexae were found to be 
buried in a mass of thick adhesions. Peritubal and 
periovarian adhesions were present in lesser measure 
an the right side, where the ovary was polycystic, 
partially covered by the adherent ampuillar part of the 
patent tube. 

The patient was classfied as having a mild case of 
adrenal androgenic hyperactivity. In December, 1973, 
she was submitted to reconstructive pelvic surgery. 
Under maintenance dexamethasone therapy she has 





regular, apparently ovulatory cycles. Her husband is 
currently under treatment for oligospermia. 


Comment 


Relevant data on the seven cases of unsuccesful 
ovarian resection described here are presented in 
Table I. i 

A retrospective evaluation of the conditions which at 
different times and in different places prompted the 
abandonment of conservative therapy and the report 
to surgery is obviously preposterous and will not be 
pursued. Even in Case 2, where hypothyroidism was 
proved 9 years after surgery, the assumption that 
thyroid dysfunction caused the polycystic ovarian 
disease seems unjustified, as the patient had regular 
menses for 3 years following operation. It may be 
relevant, however, to note that, with the exception of 
Case 7, none of those patients had hirsutism, a 
prominent sign in the Stein-Leventhal syndrome. 

The common features in the present series are 
extensive periovarian and peritubal adhesions. A 
stormy postoperative course easily explains their pre- 
sence in Case 1. All other cases were asymptomatic. 

Similar cases have been reported occasionally in the 
literature. Stein, when reoperating six women for 
suspected recurrence of the polycystic ovarian disease, 
found dense peri-ovarian adhesions to omentum 
and/or bowel in four of them. Kistner’ was impressed 


a 
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with the number of patients having recurrent 
amenorrhea or oligoovulation subsequent to wedge 
resection in whom extensive peritubal adhesions weré 
demonstrated by culdoscopy. Cohen’ studied a 
number of women who had relatively regular, appar- 
ently ovulatory cycles after ovarian resection, but 
“remained infertile, and found endoscopic evidence of 
ovarian adhesions extensive enough to prevent ovula- 
tion. Goldzieher' assumed that surgical factors may 
partly explain why fertility is corrected by wedge 
resection less often than the menstrual rhythm. The 
increasing use of gynecologic endoscopy, and particu- 


` larly of laparoscopy, is now proving the important role ` 


: of pelvic peritoneal adhesions in limiting. the success of 
. wedge resection.” 
The present series of cases shows that ithe surgical 
procedure alone may be responsible for the persistence 
__ of infertility through a mechanical factor which makes 
- pregnancy virtually impossible. Adequate reconstruc- 
tive surgery becomes a precondition to successful 
fertilization in those cases where ovarian resection 
cured anovulation, and to successful fertilization fol- 
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lowing induction of ovulation by clomiphene or other 
agents in those cases where ovarian surgery failed to 


_ correct anovulation. This policy has been applied in ` 


four of the six cases where reconstructive surgery was 
possible, with gratifying results. l 

While it is impossible to establish at present the 
frequency of periovarian and peritubal adhesions 
following ovarian resection, it may be safely assumed 
that they constitute one of the important causes of ` 
failure of the surgical procedure to achieve its ends. 
Laparoscopy is therefore mandatory in the investiga- 
tion of the unsuccesful results of bilateral ovarian 
resection. The observation of reversible or-irreversible — 
damage wrought by the surgical: procedure indirectly 
supports the plea of Kistner? to relegate the surgical 
approach to a minor position in patients with Stein- 
Leventhal syndrome. It stresses the importance of 
meticulous technique in the performance of conserva- 
tive ovarian surgery during the reproductive age. 
Patients with pelvic adhesions, impairing ovarian and 
tubal function, should be offered”.the benefit of 
reconstructive surgery. : 
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Fourth Annual Conference on Perinatal Medicine 
The Fourth Annual Conference on Perinatal Medicine will be held March 25 and 26, 


1976, at Callaway Gardens, Pine Mountain, Georgia. For further information, please 
contact: Micki L. Souma, M.D., and Louis Levy, M.D., Perinatology Department, The 
Medical Center, Columbus, Georgia 31901. 
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frequently. ‘The debility bad Gontinued: to such an extent as tocon. 


”#* fine her to bed, and there was-only a slight amendment of her gone. 
ral health, although the.losa of blood bad not lately been excessive, 
‘There was considerable irritation, and frequency of the pulse, which 


led the reporter to proposé an examination to agcértain the stete of * 
the uterus, which resulted in discovering extensive scirrbus of the + 


cervix uteri with additional -fungous growth. His friend, Dr. John 


B. Strachan, attended in consultation on the next visit, when amp. * 
tation was determined on, after a candid statement had been imade “4° 
to the patient." She was brought to Petersburg on the 4th of Sep. ° 


tember.” - gc? $ : 
About 1 o'clock, P.. M. September 9th, 1829, Dr. John B. Strac. 

han,-whose skill, dexterity, and intrepidity, aga surgeon, are well 

known in Virginia, proceeded to perform the operation. The patient 


‘) was placed on a narrow table, which was covered with blankets, her -< 
headvsufficiently elevated by pillows, and her legs flexed, seperated, _ 


aud’well supported by assistants. The operator then intradaced bis 
left hand, and’ seized the diseased part of the uterus, which, without 
‘the aid of hooks, was easily drawn down nearly as low as the os er- 
ternum. The state of extreme relaxation of the parts, facilitated, in 
. a great degree, this part of the operation. At’ this stage we- ascer- 
tainéd the extent of the scirrhus, and Dr. S. with a scalpel readily 


extirpated the cervix, and about one-third of the body of the uterus. 
‘A curved bistoury was tried, but proved greatly inferior to the com- 
mon scalpel. During the’ operation a large artery was cut, but the © 
hemorrhage lasted only a very short time. ‘The band was again in- | 
troduced, and satisfied us that the knife had not penetrated any of - 
the adjoining cavities.” Common lint was applied to the ‘parts, and ` 


the patient removed to béd. “It should here be‘ remarked: that there 


was no occasion for the styptic lint and washer which had been pres 4 
pared inthe event of the hamorrhage being excessive, Immediately -4 
after the operation severé uterine pains, resembling: labour pains, - 


came on, which at once arrested the haemorrhage, and were so very 
Violent as to require repeated doses of fifty drops of Idudatiin before 
any relief could be procured. ` A lukewarm infusion of chamomile 
flowers was directed to be injected in the yagina every six or eight 


i «Bours, ‘The parts extirpated, on examination, presented ‘all the cha- ~~ 


m of the hard fibrous texture which usually precede céncergus’ 
ections. The fungou’ growth exhibited a raw, uneven, and ragged 
appearance at its anterior-extremity. : f # 


10t.—The patient more composed, but complaining still of ule- `i 
the lower part of her beliy- | 


Bie pains, and a senke of soreness in 
which, however, was not attended with any distention. Pulse feeble 
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Prior to the advent of cellular pathology, the classifica- 
tion of cervical malignancy was hopelessly confused. 
Treatment of this condition consisted of purging, 
venesection, leeches applied to the cervix, and cther 
equally ineffective remedies. Amputation of the cervix 
gained some popularity as it occasionally met with 
success. Strachan, of Virginia, first successfully ampu- 
tated the cervix in America. The patient, age 33, had 
been ‘treated intermittently for 9 months for vaginal 
bleeding. Following operation (see figure) the patient 
developed severe pelvic pain and apparently infection, 
attended by temperature and rapid pulse. However, 
within five weeks, the wound was healed and the 
patient returned home. : 
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Vaginal agenesis 


VINCENT J. CAPRARO, M.D., F.A.C.O.G. 


MARCOS B. GALLEGO, M.D. 
Buffalo, New York 


Vaginal agenesis is not rare. Many ingenious procedures have been devised for its 
correction; some are simple, and some are complicated. Not enough emphasis has been 
placed on the emotional aspects when patients with this problem are treated. Proper 
timing of the operation and selection of the best procedure are discussed. We feel the 
procedure of choice is the simplest, least dangerous one which will give good results in the 
individual patient. Rather than using the same routine procedure in each patient, we 
fitted the treatment to each patient. Our experience, particularly with the simple 
vulvovaginoplasty technique, is given. Postoperative support and encouragement are 


needed to have a successful outcome. 


VAGINAL AGENESIS was first described in 1572 by 
Realdus Columbus.” ? It is said to occur once in 4,000 
to 5,000 women. > 4 

Through the years, numerous ingenious techniques 
have been devised to treat this anomaly. Perhaps not 
enough emphasis has been given to the patient and her 
emotional status. 


Material and methods 


This report covers our experience, attitudes, and 
management techniques as they have evolved with the 
last 50 patients referred to this service for the creation 
of a neovagina. The distribution of patients (Table I) is 
as would be expected in a pediatric and adolescent 
gynecology service, i.e., there is a larger proportion of 
patients with intersex problems than seen in the usual 
gynecology service. 


Some of these patients at this writing have had , 
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definitive treatment; others are waiting until we feel 
the proper time has arrived. While these youngsters 
are growing up, they are not simply waiting in a 
vacuum. We see the children and their families 
regularly for counseling and emotional support. 


The patient: emotional aspects and time of opera- 

tion 

Most important in the preoperative evaluation is 
assessment of the patients emotional status and, 
indeed, that of the family also. Most patients can be ~ 
properly handled by the gynecologist without need for 
psychiatric referral. 

We stress the positive with emphasis on the 
normal—normal breasts, normal hormone production, 
normal pituitary, normal ovaries, normal sex hair, etc. 
We point out that the patient can marry and can have 
normal sexual relations with normal orgasm. She can 
have children. She will adopt her children, as will one 
of six married couples. 

These patients, while not needing psychiatric care, 
do need emotional support, guidance, assurance, and 
tender loving care from the gynecologist. This, we feel 
very strongly, is part and parcel of the management of 
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Table I. Vaginal agenesis: distribution of 50 patients 





Classification 
Genetically normal female, 13 

vaginal agenesis only 
Genetically normal female, 17 


vaginal agenesis with other 
congenital anomalies 
Intersex patients, 20 
4 with testicular feminization 
syndrome and 10 male 
hermaphrodites 


Total 50 





the patient with vaginal agenesis. To be simply a 
technician is not enough. One must be a keen 
technician and also a sensitive physician to help the 
patient over the emotional hurdles. It is also necessary 
that other members of the family be informed of the 
situation and what to expect. 

It has been our observation that the patient with 
vaginal agenesis does not feel that she is a whole 
woman. She will not compete for dates with her peers 
for the eligible men in the community. She feels that 
she cannot develop an honest close relationship with a 
man. 

Since she lacks the organ (vagina) which will permit 
her to be a complete woman, she feels she is deceiving 
the men she dates. Therefore, she avoids the conflict by 
not dating. In discussing this with behavioral scientists, 
we have learned that they have made similar observa- 
tions. 

We perform the operation when the patient feels 
that she wants the neovagina and when we are 
convinced that she will cooperate with the use of 
dilators postoperatively. If she is not ready to cooper- 
ate, the operation is doomed to failure because of 
atresia of the new vaginal canal. Operation should not 
be performed before the patient reaches full body size 
because the artificial vagina will not grow with the 
patient. 

Some advocate that a definitive operation should be 
performed shortly before the patient is to be married. 
We prefer not to postpone the operation until shortly 
before marriage because at times the results are poor. 
If infection takes place or if constriction occurs, it may 
be necessary to postpone the wedding. This is an 
emotional catastrophe for the couple and a social 
catastrophe for the families. 

In these 50 patients, there were one failure and one 
poor result because of inaccurate evaluation of the 
emotional status of the patient preoperatively. One 
patient had the McIndoe operation performed by a 
competent gynecologist in another city. We saw her 
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one year later with no evident vaginal cana] and much 
scar tissue. She had simply not cooperated postopera- 

tively with the use of dilators because she “didn’t feel 

like it.” In her case, we performed a second operation 

with a large bowel transplant which will not obliterate if 

the patient does not cooperate. 


— 
Another of our patients who was 17 years old had a 


less than satisfactory result following the McIndoe 
operation because she would cooperate on an “off and 
on” basis. The vagina is not of adequate depth, and 
there is much scar tissue in the vault. 


Which patients need vaginoplasty? 


Patients with congenital vaginal agenesis will fall into 
one of the following categories: (1) the subject who is 
genetically female and normal except for vaginal 
agenesis (with or without a functioning uterus); (2) the 
subject who is genetically female with vaginal agenesis 
(with or without a functioning uterus) and other 
anomalies in the skeletal system, urinary tract, or 
bowel, etc.; (3) the intersex patient—the true herma- 
phrodite or the male hermaphrodite of either the 
masculinizing or feminizing type. 

Other patients needing vaginal construction are 
those not having a functioning vagina secondary to 
cancer therapy—either surgical or radiation. 

In addition, a new group of patients, the transsexu- 
als, in some cases need vaginoplasty. 


Diagnosis of vaginal agenesis 


In the absence of functioning endometrial tissue, the 
most common complaint is primary amenorrhea, and 
most of our patients present in their teens with this 
complaint. Those seen later will also complain of 
inability to have satisfactory coitus. 

If the patient has a functioning uterus, she will 
probably present at menarche with an acute picture of 
hematometra with pain and mass in the lower abdo- 
men. If the upper portion of the vagina is present, she 
will also have hematocolpos. 

The diagnosis of vaginal agenesis is extremely simple 
and can be made by examination of the patient. The 
usual findings are those of a normal vulva with normal 
labia majora, labia minora, urethra, and clitoris. There 
may be a shallow dimple measuring 1 or 2 cm. but no- 
additional vaginal canal. This dimple represents the 
attempt of the urogenital sinus to form the lower 
vagina. Agenesis of the upper four fifths of the vagina 


results from failure of normal Millerian duct det” 


velopment. 

After examination of the vulva, rectal examination 
will usually confirm that there is no palpable uterus or 
cervix In most cases. f 


` 
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The classic vaginal agenesis patient with the so-called 
Rokitansky-Ktster-Hauser Syndrome has no function- 
ing uterus. Instead there are bilateral noncanalized 
muscular (myometrial) buds, normal tubes, normal 
round ligaments, and normal ovaries. 

The rest.of the physical examination usually shows 

~“ normal breast development and normal sex hair, i.e., 
normal secondary sexual characteristics. 

There are a number of conditions which may appear 
to be congenital absence of the vagina. These include 
adhesions of the labia minora,” the imperforate hymen, 
the microperforate hymen,® and labioscrotal fusion as 
seen in the adrenogenital syndrome and other forms of 
intersexuality. 

If the hymen is imperforate, it may be noted to bulge 
shortly after birth from mucocolpos” ® or at puberty 
from hematocolpos. 

In the delivery room, if there is any question, it is 
easy to ascertain the presence of a vagina by inserting a 
lubricated catheter into the vaginal canal. This is not 
done routinely. Another simple way of confirming the 
presence of'a vagina—at least the lower portion of the 
vagina—is to grasp the labia on both sides between the 
thumb and ‘index finger and to gently pull the labia 
away from ithe patient toward the examiner while 
simultaneously spreading them laterally.’ 

This will expose and stretch the hymenal opening, 
and through it one can see the lower vaginal canal and 
mucosa. To be positive that there ‘are an upper vagina 
and cervix, one must resort to vaginoscopy. This need 
be done only.in a few selected cases. 


The extent of the preoperative evaluation 


After a thorough history and physical examination, 
two procedures are indicated. One is an intravenous 
pyelogram. A high percentage of patients with vaginal 
agenesis also have urinary tract anomalies such as 
absence of one kidney, horseshoe kidney, pelvic 
kidney, or duplicate collecting systems. Our studies 
have shown, that 50 per cent of our patients with 
vaginal agenesis have a urinary tract anomaly. 

Although not routinely done by us, spinal x-rays may 
reveal vertebral anomalies. 17! 

A buccal smear or perferably chromosome studies 
are indicated to prove a normal female genetic status, 
that is sex chromatin positive and 46,XX chromosome 
pattern. 5. 

Exploratory laparotomy or laparoscopy is not neces- 

*“siry in a genetically normal female subject if there is 
nothing to suggest a functioning uterus. 

Before a definitive operation, the gynecologist must 
assure himself that the patient will cooperate with the 
use of vaginal dilators and molds postoperatively, or 
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the result may be failure. This is the single most 
important aspect of the preoperative evaluation of the 
patient with vaginal agenesis. 


Techniques currently in vogue 


A number of ingenious procedures have been 
devised to treat this problem. Each has its advantages 
and disadvantages. One must evaluate each patient 
individually and use the simplest technique which will 
give good results in the particular patient involved. In 
other words, the procedure is chosen that best suits the 
individual patient. 

The Frank nonoperative technique (Fig. 1). This 
depends on the use of dilators to make a channel by 
pressure between the bladder and rectum. In some 
highly motivated patients, this works well.!® Indeed, 
cases are reported of formation of a neovagina by 
coitus alone.’” Our experience has been that success is 
more likely in those patients who have a vaginal dimple 
of 3 or 4 cm. Without an appreciable dimple, the 
results with the Frank nonoperative technique are not 
good in our patients. 

The Wharton technique (Fig. 2). A new vaginal 
space is dissected between the bladder and the rectum. 
A mold is placed into this space, and epithelialization 
should take place. This epithelialization takes a long 
period of time, and frequently there is considerable 
scarring high in the vault. 

The McIndoe procedure” (Fig. 2). This is begun as 
in the Wharton operation. A split-thickness skin graft 
is taken from the buttock or thigh, placed over a stent, 
and inserted into the neovaginal canal to serve as a 
lining. This operation takes considerable time to 
perform and a long period of hospitalization. There is 
considerable risk of injury to bladder and rectum. 
Sometimes there is poor take of the graft, especially if 
infection takes place. Dilators must be used faithfully 
until regular coitus occurs, or the neovagina will 
constrict and become obliterated. 

Procedures with the use of the bowel.!*2! Other 
procedures involve transplantation of segments of 
small or large bowel. We feel that these bowel 
transplants are contraindicated except where other 
procedures have failed. It does not seem appropriate 
to increase the risk with bowel surgery until other 
simple methods have failed. 

Procedure with the use of peritoneum. A technique 
has been described in which a neovagina is created and 
then lined with peritoneum.” With simpler vulvo- 
vaginoplasty procedures now available, it appears an 
unnecessary risk to enter the peritoneal cavity. 

Transplant of vagina.*® This has been reported 
from mother to daughter in Greece. It seems unneces- 
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Fig. 1. Frank nonoperative technique of creating an artificial vagina. Dilators of increasing caliber 
are used to create an artificial channel by means of pressure. Note that in A the smallest dilator is 
directed posteriorly in order to avoid the urethra. After a short channel has been created, the 
dilators are then directed cephalad (B, C, and D) with longer and larger dilators. (Reprinted from the 
author’s Chapter 39, Volume II, Gynecology and Obstetrics, by permission of the Medical Department, 
Harper & Row, Publishers, Inc., Hagerstown, Maryland.) 


sary to place the patient at risk from immunosuppres- 
sive drugs when there are simpler and less risky 
alternative procedures available for vaginal reconstruc- 
tion. 

The Williams?‘ vulvovaginoplasty technique. This 
involves use of the tissues of the labia. We first learned 
of this procedure in 1967 from Professor C. J. 
Dewhurst of London. Professor Williams™ had first 
reported this in 1964 in patients where vaginectomy 
had been performed for malignancy. Our modification 
of this technique is described in Figs. 3 to 7. 


The Buffalo modification of the Williams vul- 
vovaginoplasty. 
Our modification * includes the following: 
1. The incision begins at the level of the urethra or 
below. This permits free egress of urine and avoids the 


“cesspool” effect of stagnant urine trapped in the 
neovagina as might occur in the original tech- 
nique. 

2. The visual appearance of vulva is more “normal.” 
The new “perineum” does not cover the urethra, and 
the normal anatomy of the upper labia minora and 
clitoris is preserved. 

3. The “touch picture” of the vulva is more “nor- 
mal” for the reasons already given. 

4. With the more median placement of our incision, 
the hair-bearing skin of the labia majora is not part of 
the wall of the neovagina. 


- = | 


Why does this operation work? | 

In our experience, the Frank nonoperative tech- 
nique is successful only where the patient has some 
vaginal canal (3 to 4 cm.) to begin with. The neovagina 
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Fig. 2. Wharton technique and McIndoe technique of vaginoplasty. In both of these operative 
techniques, an artificial channel is developed between the bladder and =ectum. A, Dissection is more 
easily carried out-on both sides of the midline in loose adventitia-type tissue by blunt finger 
dissection. The adherent fibrous midline tissue, which is probably noncanalized Millerian duct 
remnants, is then cut off with the scissors. B, Repeated -packing of the canal with wet gauze aids in 
enlarging the cavity and in controlling fine capillary bleeding: C, Insertion of a vaginal mold 
completes the Wharton operation., The vaginal mold keeps the canal patent: while spontaneous 
epithelialization occurs slowly. D and E, Completion of the McIndoe operation. D, The donor site for 
ose a split-skin graft. It is taken from the buttock so that it may be covered in a bathing suit and also 
because the patient cannot easily see it to be constantly reminded of her defect. E, A-mold covered 
with a split-skin graft placed’ in the new vaginal canal for immediate epithelialization completes the 
McIndoe vaginoplasty. (Reprinted. from -the author’s Chapter 39, Volume II, ‘Gynecology and 
Obstetrics, by permission of the Medical Department, Harper & Row, Publishers,.Inc., Hagerstown; 
Maryland.) - : £ $ ‘ i a à 
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Fig. 3. A, The vulvar tissues are put under tension by four properly placed Allis clamps.:A U-shaped 
incision in the skin of the medial aspects of the labia majora begins at the level of the urethra or 
lower, about 4 cm. lateral to the urethra. The closure of the first layer of skin begins posteriorly and 
proceeds anteriorly. Interrupted sutures of 3-0 chromic catgut on an atraumatic needle are tied so 
that the knots are placed in the new vaginal cavity rather than buried in the tissue. B, Closure of the 
second skin layer brings the subcutaneous tissue together in the midline with interrupted 3-0 catgut 

` sutures. C, Closure of the third layer approximates skin and subcutaneous tissue with interrupted 3-0 
or 4-0 chromic catgut sutures. D, The index finger is easily admitted into the neovagina. Axis of the 
neovagina is perpendicular to the floor immediately after operation. (Reprinted from the author's 
Chapter 39, Volume II, Gynecology and Obstetrics, by permission of the Medical Department, Harper 
& Row, Publishers, Inc., Hagerstown, Maryland.) 3 i 


obtained by our method is smaller in caliber and depth “neovagina “outward.” Although this resembles a “kan- 
than one obtained with the Williams method but has garoo pouch,” it does give the patient something t- 
less distortion of “perineal tissues.” The patient can work with in order to develop the neovagina “inward.” 
easily lengthen and dilate the neovagina and change its Normal depth, caliber, and axis (Fig. 6) have been 
axis by using test tubes (Figs. 5, 6, and 7) and later by easily achieved with dilators (Fig. 7) first and then 
active coitus. In this operation we construct a small coitus by 100 per cent of our patients. 
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Fig. 4. Sagittal view shows direction of neovagina immediately 
after operation. Patients have not had any difficulty voiding. 
(Reprinted from the author's Chapter 39, Volume H, 
Gynecology and Obstetrics, by permission of the Medical 
Department, Harper & Row, Publishers, Inc., Hagerstown, 
Maryland.) 


Advantages of vulvovaginoplasty 


The advantages of this vulvovaginoplasty technique 
for creating a neovagina are numerous: 

l. The time of operation is reduced to minutes 
rather than hours—30 minutes average time for 
vulvovaginoplasty compared to 2% hours for the 
McIndoe procedure. 

2. The time of hospitalization is drastically reduced 
from weeks to days. 

3. The risk of injuries to the urethra, bladder, or 
rectum is almost nil as compared to that with the other 
procedures. 

4. The blood loss is minimal—only a few milliliters. 

5. Eliminating all evidence and reminders of the 
anomaly is important in these young patients. With our 
procedure, there no visible abdominal scar (which 
occurs with bowel procedures) and no scarred skin 
donor site (which occurs with the McIndoe procedure). 

6. There is no need for additional anesthesia to 
remove or change the vaginal mold as in the other 
operations. 

7. It is possible to use the neovagina within a few 
-—weeks for coitus rather than having to wait months. 

8. If the patient does not use the dilators, the 
neovagina will not constrict down as it does in the skin 
graft technique. It will remain patent because it is lined 
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Fig. 5, A and B. A, Patient wita no vaginal dimple. Frank 
nonoperative technique usually fails. B, Patient with vaginal 


“dimple” of at least 3 or 4 cm. is more likely to have good 


results with Frank nonoperative technique. 





Fig. 5, C and D. C, Neovagina constructed “outward” with 
vulvovaginoplasty technique. This gives the patient something 
to work with. D, Neovagina of normal depth, caliber, and-axis 
after use of dilaters and then coitus. 


with normal mucosa. Dilataticn at a future date will 
reconstitute its desired size. 

9. Another important advantage of this procedure is 
that the patient does not have an artificial vagina. She 
has a neovagina which is made from her own vulvar 
tissues and not from a graft taken from the buttock. 
This psychological boost to the patient’s ego and 
self-image is an important aspect. 


Postoperative management with vulvovagino- 

plasty , 

An ‘indwelling silicone rubber Foley catheter is 
inserted at operation and is removed in four or five 


Volume 124 
Number | 


=n 
0m 


AW 





Vaginal agenesis 105 


Fig. 6. Sagittal view after use of graded dilators and after sexual intercourse. The axis, depth, and 
caliber of the neovagina are found to be normal on digital vaginal examination. 


days. Prophylactic postoperative antibiotics are given. 
Perineal care consists of soap and water washing plus 
use of a dry heat lamp. On the fourth or fifth day, we 
instruct the patient in the use of graded dilators, after 
which she is discharged. An important aspect of this 
procedure is close supervision of the patient to be sure 
she is using the dilators correctly and regularly. 
Within a few weeks, the neovagina shows a normal 
axis and is of adequate depth and caliber (Fig. 6). 


Results with the various techniques 

Table I shows the techniques used in managing our 
last 50 patients with vaginal agenesis. Our results are 
listed below. 

Frank nonoperative technique. Of the nine patients 
in whom the Frank nonoperative technique was used, 
all nine had adequate follow-up. Eight showed a good 
anatomic result, and in one the vaginal canal was not 
deep enough. Seven of the patients had coitus, which 
six stated was satisfactory and one stated was unsatis- 
factory. Three of the patients at this point have not had 
coitus. 


Table II. Vaginal agenesis: Management of 50 
patients 










Operation 
Operation contemplated 
Type of procedure performed at proper age 





Frank nonoperative 9 0 
Wharton 3 0 
McIndoe r 10 
Bowel transplant 2 0 
Vulvovaginoplasty 13 2 
To be determined - 4 

Total 34 16 





Wharton technique. Of the three patients in whom 
this technique was used, two had adequate follow-up. 


One showed a good anatomic result, and one showeda - 


poor anatomic result. Both of the patients who were 
followed had coitus, and both stated it was satisfactory. 

McIndoe technique. All seven patients on whom the 
McIndoe operation was performed had adequate 
follow-up. The anatomic results were judged to be 
good in six of the patients and not satisfactory in one 


? 
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Fig. 7. Graded test tubes (outside diameter 1.8 to 3.7 cm.) used postoperatively as dilators by patient. 


patient. Six of these patients reported having had 
coitus, and it was satisfactory in all six. One of the 
patients to this date has not had coitus. 

Bowel transplant technique. The bowel transplant 
technique was used in two patients, both of whom had 
adequate follow-up. The anatomic result was good in 
both patients. Both patients have experienced coi- 
tus, which was described as satisfactory in one and 
not satisfactory in the other who complained of dys- 
pareunia. This was corrected by the use of di- 
lators. 

Vulvovaginoplasty technique. Of the 13 patients in 
whom our modified vulvovaginoplasty technique was 
carried out, 12 had adequate follow-up. In 11 of these 
patients, the anatomic result was judged good on pelvic 
examination. In one patient the anatomic result was 
good insofar as depth and caliber of vagina. However, 


there was a slight breakdown in the lower portion of 


the sling which resulted from a local infection. 
Although we judged this a poor anatomic result, this 
patient has married and is having satisfactory coitus. 
Fight of the patients with this vulvovaginoplasty 
technique have experienced coitus, and all eight 
described this as satisfactory. Four of the patients with 


: 


follow-up have not had coitus at the time of this 
writing. 

The postoperative psychological status was good in 
all of the patients treated except for the two described 
previously. 


Comment 


An important aspect of management of the patient 
needing construction of a neovagina is recognition of 
the emotional problems involved. The timing of the 
operation is dependent on the patient's reaching full 
body size and on her willingness to cooperate post- 
operatively to prevent atresia of the neovagina. 

At the present time, our choice of procedure 
depends on the anatomic findings. If the patient has an 
adequate “vaginal dimple” of 3 to 4 cm., the Frank 
nonoperative technique is tried first and generally 
succeeds. If it does not succeed, we then choose an 
operative method. 

If the vulva appears normal with “good” labia, the 
vulvovaginoplasty as modified by us is our first choice. 
In the past four years, in genetically female subjects 
with normal labia, we have used this procedure 
exclusively. 
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If the vulvar anatomy is such that the labial structure 
is not present, as in some patients with intersex 
problems, we will choose the McIndoe epp with 
the use of a split-skin graft. 

If any of these methods fail, we will then resort to a 


REFERENCES 


1. Shute, W. B.: Congenital absence of the vagina, Obstet. 
Gynecol. 12: 310, 1958. 

2. Word, B.: South. Med. J. 44: 375, 1951. 

8. Jackson, I.: The artificial vagina, J. Obstet. Gynaecol. Br. 
Commonw. 72: 336, 1965. 

4. Evans, T. N.: The artificial vagina, Am. J. OBSTET. 
GYNECOL. 99: 944, 1967.. 

5. Capraro, V. J., and Greenberg, H.: Adhesions of labia 
minora—aA study of 50 patients, Obstet. Gynecol. 39: 65, 
1972. 

6. Capraro, V. J., Dillon, W. P., and Gallego, M. B: 
Microperforate hymen—A distinct clinical entity, Obstet. 
Gynecol. 44: 903, 1974. 

7. Huffman, J. W.: The Gynecology of Childhood and 
Adolescence, Philadelphia, 1968, W. B. Saunders Com- 
pany. 

8. Reed, M. H., and Griscom, N. T:: Hydrometrocolpos in 


infancy, Am. J. Roentgenol. Radium Ther. Nucl. Med. - 


118: 1, 1973. 
9. Capraro, V. J.: Gynecologic examination in children and 
adolescents, Pediatr. Clin. North Am. 19: 511, 1972. 

10. Muechler, E. K.: Miillerian duct agenesis associated with 
renal and skeletal abnormalities, Am. J. OBSTET. 
GYNECOL. 121: 567, 1975. a 

11. Chawla, S., Bery, K., and Indra, K: J.: Abnormalities of 
urinary tract and skeleton associated with congenital 
absence of vagina, Br. Med. J. 2: 1398, 1966. 

12. Turunen, A., and Unnerus, C. E.: Spinal changes in 
patients with congenital aplasia of the vagina, Acta 
Obstet. Gynecol. Scand. 46: 99, 1967. 


13. Capraro, V. J., and Cohen, M. M.: Cytogenetic analysis of“ 


patients with developmental anomalies of the Müllerian 
ducts, Obstet. Gynecol. 33: 647, 1969. 


Vagina! agenesis 107 


bowel transplant procedure. In other words, we use the 
simplest procedures first and reserve the more compli- 
cated and hazardous methods for when the other 
methods fail. 


14. 


15. 


25. 


26. 


Azoury, R. S., and Jones, H.: Cytogenetic findings in 


patients with congenital absence of the vagina, Am. J. 
OBSTET. GYNECOL. 94: 178, 1966. 

Lischke, ]. H., Curtis, C. H., and Lamp, E. J.: Discor- 
dance of vaginal agenesis in monozygotic twins, Obstet. 
Gynecol. 41: 920, 1973. 


. Wabrek, A. J., Millard, R. P., Wilson, W. B., and Pion, R. 


J.: Creation of a neovagina by the frank nonoperative 
method, Obstet. Gynecol. 37: 408, 1971. 


. Alberton, A. D., and Santi, F.: Formation of a neovagina 


by coitus, Obstet. Gynecol. 40: 763, 1972. 


. McIndoe, A: The treatment of congenital absence and 


obliterative conditions of the vagina, 


. Pratt, J. H., and Smith, G. R.: Vaginal reconstruction with 


a sigmoid loop, AM. J. OssTetT. Gynecot. 96: 31, 1966. 


. Cognat, M., Vuillard, P., and Soustelle, J.: Traitement 


chirurgical de l'absence congenitale du vagin, Int. Surg. 
52: 494, 1969. 


. Pratt, J. H.: Vaginal atresia corrected by use of small and 


large bowel, Clin. Obstet. Gynecol. 15: 639, 1972. 


- Rothman, D.: The use of peritoneum in the construction 
-of a vagina, Obstet. Gynecol. 40: 835, 1972. 
. Papanicolaou, N.: Successful vaginal transplant, mother 


to daughter. Ob. Gyn. News & 1, 1973. 


. Willianis, E. A: Congenital absence of the vagina—A 


simple operation for its relief, J. Obstet. Gynaecol. Br. 
Commonw. 71: 511, 1964. 

Capraro, V. J., and Capraro, E. J: Creation of a 
neovagina—A simplified technic, Obstet. Gynecol. 39: 
544, 1972. 

Capraro, V. J.: Surgical correction of genital anomalies, 
in. Gynecology and Obstetrics, Hagerstown, Maryland, 
1975, vol. 1, Paul B. Hoeber, Inc., Medical Book Division 
of Harper & Row, Publishers, Chap. 39. 





+ = 


™ 


Roster. of American obstetrical and gynecological 


societies* 


(Appears annually in the January 1 issue) 


American Gynecological Society. (1876) President, 
Gordon W. Douglas. Secretary, J. George Moore, 
Dept. Ob-Gyn, UCLA School of Medicine, Los An- 
geles, Calif. 90024. Meetings, restricted. 


The American Association of Obstetricians and Gy- 
necologists. (1888) President, Keith Russell. Secre- 
tary, George W. Mitchell, Jr., 171 Harrison Ave., 
Boston, Mass. 02111. Meeting (Mid-year), April 
15-17, 1976. Meeting (Annual), Sept. 9-11, 1976. 


The Central Association of Obstetricians and Gyne- 
cologists. (1929) President, Raymond H. Kaufman. 
Secretary, David G. Anderson, Women’s Hospital, 
University of Michigan Medical Center, Ann Arbor, 
Mich. 48104. Meetings, Oct. 14-16, 1976. 


The South Atlantic Association of Obstetricians and 
Gynecologists. (1938) President, O. Hunter Jones. 
Secretary, William H. Kirkley, 2000 S. Andrews Ave., 
Ft. Lauderdale, Fla. 33316. Meetings, Jan. 24-29, 
1976. 


Pacific Coast Obstetrical and Gynecological Society. 
(1931) President, Carl Goetsch. Secretary, Leon J. 
Shulman, 2200 Santa Monica Blvd., Santa Monica, 
Calif. 90404. Meetings, Nov. 7-13, 1976. 


Akron Obstetrical and Gynecological Society. (1934) 


Atlanta Obstetrical and Gynecological Society. (1953) 
President, Thomas A. Harris. Secretary, Hugo S. 
Moreno, 2739 Felton Dr., East Point, Ga. 30344. 
Meetings, Jan. 6, March 5, and May 7, 1976. 


Bronx Gynecological and Obstetrical Society. (1924) 


Brooklyn Gynecological Society, Inc. (1890) President, 
Aldo C. Scorza. Secretary, Norman Ames Posner, 
4802- 10th Ave., Brooklyn, N. Y. 11219. Meeting, 


Buffalo Gynecologic and Obstetric Society. (1945) 
President, David H. Nichols, Secretary, M. M. Hresh- 


chyshyn, 100 High St., Buffalo, N. Y. 14203. Meet- _ 


ings, second Tuesday, Sept.-April, 1976. 


*Changes, omissions, and corrections must be received 


by the publisher two months in advance (by November 1) 


for the Roster. Please address the Journal Editing Depart- 
ment, The C. V. Mosby Company, 11830 Westline Industrial 
Drive, St. Louis, Missouri 63141. The number after the 
Society’s name is the year of founding. For further informa- 
tion, address the respective secretaries. 
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The American College of Obstetricians and Gynecol- 
ogists. (1951) President, Roy T. Parker. Secretary, 
Martin L. Stone, New York Medical College, 1249 
Fifth Ave., New York, N. Y. 10029. Meetings, May 
10-13, 1976. 


Section on Obstetrics and Gynecology, American 
Medical Association. (1859) President, John R. Mc- 
Cain. Secretary, Van R. Jenkins, Larkin Professional 
Building, 2505 Larkin Road, Lexington, Ky. 40503. 
Meeting, annual. 


Society of Obstetricians and Gynaecologists of Can- 
ada. (1945) President,.Lise Fortier. Secretary, John C. 
G. Whetham, 367 Lytton Blvd., Toronto, Ontario 
M5N 1R9. Meeting, June 8-12, 1976. 


American Board of Obstetrics and Gynecology, Inc. 
(1930) President, J. George Moore. Secretary, Clyde L. 
Randall, 200 West Cold Spring Lane, Baltimore, 
Md. 21210. Meetings, June 22-23 and Nov. 5-12, 
1976. 


Chicago Gynecological Society. (1878) President, 
Lester D..Odell. Secretary, Robert E, Lane, 333 East 
Superior St., Chicago, Ill. 60611. Meetings, third 
Friday, except Dec., July, Aug., and Sept. 


Cincinnati Obstetrical and Gynecological Society. 
(1876) President, Paul Haas. Secretary, Harold John- 
stone, Bethesda Hospital, Oak & Reading Rd., Cin- 
cinnati, Ohio 45206. Meetings, third Thursday, each 
month. 


Cleveland Society of Obstetricians & Gynecologists. 
(1947) 


The Colorado Gynecological and Obstetrical Society. 


Columbus Obstetric-Gynecologic Society. (1944) 


Connecticut Society of American Board Obstetricians 
and Gynecologists, Inc. (1952) President, Peter 
Goodhue. Secretary, Philip C. Dennen, 134 Grand- 
view Ave., Suite 203, Waterbury, Conn. 06708. Meet- 
ings, May and Dec. 
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Dallas-Fort Worth Obstetric and Gynecologic Society. 
(1933) President, Robert B. Brunken. Secretary, E. E. 
Harrison, 202-B, Lake Highlands Village, Dallas, 
Texas 75218. Meetings, third Tuesday, April and 
Oct. 


Dayton Obstetrical and Gynecological Society. (1932) 


Georgia State Obstetrical and Gynecological Society. 
(1951) President, John S. Inman. Secretary, Armand 
Hendee, 69 Butler St., S.E., Atlanta, Ga. 30703. 
Meetings, March and Dec., 1976. 


Honolulu Obstetrical and Gynecological Society. 
(1947) President, Gail Li. Secretary, Theodore Tseu, 
1523 Kalakaua Ave., Honolulu, Hawaii 96814. Meet- 
ings, variable date. 


Idaho Obstetrical and Gynecological Society. (1955) 
President, Max D. Gudmundsen. Secretary, Dean T. 
Watkins, 148 E. Jefferson, Boise, Idaho 83702. 
Meeting, spring 1976. 


Indiana Obstetrical and Gynecological Society. (1947) 
President, Charles R. Echt. Secretary, David E. Copher, 
3266 N. Meridian #404, Indianapolis, Ind. 46208. 
Meetings, three times yearly. 


Iowa Obstetrical and Gynecological Society. (1946) 
President, John G. Napier. Secretary, Robert M. Kret- 
zschmar, University Hospitals, Iowa City, Iowa 
Meetings, Dec. 10-11, 1975. 


Jackson Gynecic Society. President, Thomas E. Hol- 
den. Secretary-Treasurer, Fred Ingram, Depart- 
ment of Obstetrics and Gynecology, University of 
Mississippi Medical Center, 2500 N. State St., 
Jackson, Mississippi 39216. Meetings, fourth Mon- 
day of each month, excluding June, Aug., and Dec. 


Kansas City Gynecological Society. (1932) President, 
William T. Griffin. Secretary, Thomas L. Stribling, 
3036 Gillham Road, Kansas City, Mo. 64108. Meet- 
ings, Jan. 15, March 18, and May 20, 1976. 


The Kentucky Obstetrical and Gynecological Society. 
(1948) President, Mervel V. Hanes. Secretary-Treasurer, 
Hugh P. Adkins, 303 Medical Towers North, Louis- 
ville, Ky. 40402. Meetings, spring and fall. 


Louisville Obstetrical and Gynecological Society 
President, J. Patrick Sutherland. Secretary, Charles R. 
Oberst, 215 Medical Towers North, Louisville, Ky. 
40202. 


Los Angeles Obstetrical and Gynecological Society, 
Inc. (1914) President, Lester T. Hilbard. Secretary, 
James C. Caillouette, 5410 Wilshire Blvd., Suite 
600, Los Angeles, Calif. 90036. Meetings, second 
Tuesday, Jan. 13, March 9, and May 18, 1976. 


Roster 109 


Memphis and Shelby County Obstetrical and Gyneco- 
logic Society. President, Martha Loving. Secretary, 
Jesse C. Woodall, Jr., 220 S. Claybrook, Suite 401, 
Memphis, Tenn. 38104. Meetings, second Tuesday 
of each month, excluding June, July, and Aug. 


Miami Obstetrical and Gynecological Society. (1946)"*” i 


President, Howard A. Novell. Secretary, Arthur I 
Rudolph, 7400 N. Kendall Dr., Suite 410, Miami, 
Fla. 33056. Meetings, second Thursday, Nov., Jan., 
March, and May. 


Michigan Society of Obstetricans and Gynecologists. 
(1924) President, Hermann A. Ziel, Jr. Secretary, 
Robert G. Walkowiak, 28 W. Adams, Detroit, Mich. 
48226. Meetings, Jan. 3, Feb. 12, March 9, April 4, 
and May 15, 1976. 


Milwaukee Gynecological Society. (1951) President, 
David V. Foley. Executive. Secretary, Robert Herzog, 
2825 N. Mayfair Rd., Milwaukee, Wis. 53222. Meet- 
ings, Feb. 9, March 8, April 12, Oct. 5, and Nov. 2, 
1976. 


Mississippi Obstetrical and Gynecological Society. 
(1947) President, Calvin T. Hull. Secretary, Lewis D. 
Lipscomb, 500 G. E. Woodrow Wilson, Jackson, 
Miss. 39216. Meeting, May 5, 1976. 


Montana Obstetrical and Gynecological Society. 
(1948) President, Ed Schumaker. Secretary, Gordon 
K. Phillips, 1220 Central Ave., Great Falls, Mont. 
59401. Meetings, unscheduled. 


Nassau Obstetrical and Gynecological Society. (1944) 
President, James N. Nicklas. Secretary, J. Conrad 
Greenwald, 179 Community Dr., Great Neck, N. Y. 
11020. Meetings, Mar. 1 and April 26, 1976. 


Nebraska State Obstetric and Gynecological Society. 
11955) President, Marvin Dietrich. Secretary, Den- 
nis D. Beavers, 8552 Cass St., Omaha, Neb. 68114. 
Meetings, Dec. 4-6. 


New Jersey Obstetrical and Gynecological Society. 
(1947) President, Robert Haines. Secretary, James 
Thompson, 2424-Morris Ave., Union, N. J. 07083. 
Meeting, annual. 


The New Orleans Gynecological and Obstetrical 
Society. (1947) _ 


The New York Obstetrical Society. (1863) President, 
James Nelson. Secreatry, E. Thomas Steadman, 449 
E. 68 St., New York, N. Y. 10021. Meetings, second 


Tuesday, Oct. through May, 1976. — 


North Dakota Society of Obstetrics and Gynecology. 
(1938) President, Joseph Adducci. Secretary, Robert 
P. Bushell, 737 Broadway, Fargo, N. D. 58102. Meet- 
ing, Sept. 10-11, 1976. 
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Northern California Obstetrics and Gynecologic 
Society. (1953) President, John Evrigenis. Secretary, 
John J. Sullivan, Campus Commons Medical Plaza, 
1 Scripps Drive. Suite 305, Sacramento, Calif. 95825. 
Meetings, third Wednesday. 


-- . Obstetrical and Gynecological Assembly of Southern 


California. (1945) General Chairman, James E. Davis. 
Secretary, Bruce B. Rolf, 5410 Wilshire Blvd., Suite 
600, Los Angeles, Calif. 90036. Meetings, Feb. 9-13, 
1976. 


Obstetrical Society of Boston. President, Charles L. 
Easterday. Secretary, Edward H. Copenhaver, 605 
Commonwealth Avenue, Boston, Mass. 02215. Meet- 
ings, Jan: 19, Feb. 9, March 15, April 19, Oct. 18, 
and Nov. 15. 


The Obstetrical Society of Philadelphia. (1868) Pres- 
ident, John J. Mikuta. Secretary, Kaighn Smith, Suite 
433, Lankenau Medical Building, Philadelphia, Pa. 
19151. Meetings, first Thursday, each month, ex- 
cept Jan. 


Oklahoma City Obstetrical and Gynecological So- 


ciety. (1940) 


Omaha Obstetrical-Gynecological Society. (1946) 
President, William Orr. Secretary, Joseph Scott, Dept. 
Ob-Gyn, University of Nebraska Medical Center, 
Omaha, Neb. 68132. Meetings, Jan., Mar., May, 
Sept., and Nov. 


Orange County Obstetrical & Gynecological Society. 
(1958) 


Pediatric Section of the County of Kings and the 
Academy of Medicine. President, Shirley M. Lippsett. 
Secretary, A. Zachary Apfel, 105-23 Ave., Brooklyn, 
N. Y. Meetings, Jan. 14, Feb. 18, and April 17, 1976. 


Peninsula Gynecologic Society. (1954) President, 
Frederick R. Schlichting. Secretary, Arthur M. Brown, 
596 Carroll St., Sunnyvale, Calif. 94086. Meetings, 
Feb., May, Sept., and Nov. 


Philadelphia Obstetrical Society. 


Phoenix Obstetrical and Gynecological Society. Presi- 
dent, Norman Brown. Secretary, Franklin Loffer, 
2021 N. Central Ave., Phoenix, Ariz. 85004. Meet- 
ings, Jan., March, May, Sept., and Nov. 


Queens Gynecological Society. (1948) President, Pat- 
rick J. Concannon. Secretary, John S. Rienzo, c/o 
Queens Gynecological Society, 112-25 Queens 
Blvd., Forest Hills, Queens. Meetings, Feb. 11 and 


— May 12, 1976. 


Riverside-San Bernardino Obstetrical and Gyneco- 
logical Society. (1957) President, William G. Mc- 
Cormick. Secretary, Jerome Niswonger, Loma Linda 
University Medical Center, Dept. Ob-Gyn, Room 
3004, Loma Linda, Calif. 92354. Meetings, Jan. 21, 
Mar. 10, and May 19, 1976. 
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Rochester Academy of Medicine, Obstetrics and 
Gynecology Section. (1939) President, Henry Thiede. 
Secretary, Marvin Amstey, Highland Hospital, Roch- 
ester, N. Y. 14620. Meetings, quarterly. 


St. Louis Gynecological Society. (1922) President, 


Denis Cavanagh. Secretary, Joe E. Belew, 3839 Lindell 
Blvd., St. Louis, Mo. 63108. Meetings, Feb. 12 and 
April 8, 1976. 


San Antonio Obstetrical and Gynecological Society. 
(1963) President, Paul Weinberg. Secretary, Wendell 
Schorlemer, 318 Medical Professional Bldg., San 
Antonio, Texas 78212. Meetings, third Wednesday, 
Jan., March, May, July, Sept., and Nov. 


San Diego Gynecological Society. (1937) President, 
Roger Miesfield. Secretary, Richard Philpott, 3240 
Main St, Lemon Grove, Calif. 92045. Meetings, 
third Thursday, June, July, and Aug. 


San Francisco Gynecological Society. (1929) President, 
Eugene C. Sandberg. Secretary-Treasurer, Robert W. 
Hoag, 2915 Telegraph Avenue, Berkeley, Calif. 
94705. Meetings, second Tuesday, each month, 
except Dec. of each academic year. 


Shufelt Society of Santa Clara County. (1947) Presi- 
dent Harlan S. Parks, Secretary, Vincent F. Nola, 2081 
Forest Ave., San Jose, Calif. 95128. Meetings, Jan. 
15, Mar. 18, May 20, July 15, Sept. 16, and Nov. 
18, 1976. 


Society for Gynecological Investigation. President, 
Robert B. Jaffe. Secretary, Thomas H. Kirschbaum, 
Dept. of OB-GYN, Michigan State Univ., E. Lansing, 
Mich. 48824. Meeting, March 24-26, 1976. 


South Dakota Society of Obstetrics and Gynecology. 
(1952) President, Milton G. Mutch, Jr. Secretary, 
Thomas L. Looby, 1200 S. Euclid, Sioux Falls, S. D. 
57105. Meeting, annual. 


Suffolk County Obstetrical and Gynecological So- 
ciety. President, Jack Lipman. Secretary, Melvin Ber- 
lin, 111 Carleton Ave., Islip Terrace, N. Y. 11752. 
Meetings: second Tuesday, Sept., Nov., Feb., and 
May. 


The Texas Association of Obstetricans and Gynecol- 
ogists. (1931) President, William J. McGanity. Sec- 
retary, William H. Nash, Suite 304, 7711 Louis 
Pasteur Drive, San Antonio, Texas 78229. Meet- 
ings, Mar. 11-13, 1976. 


Toledo Society of Obstetricians and Gynecologists. 
President, Carl Armstrong. Secretary, L. R. Kavanagh, 
1614 S. Byrne Rd., Toledo, Ohio 43614. Meetings, 
Feb. and May, 1976. 


Tri-Counties Obstetrical and Gynecological Society. 
(1959) President, Lowell McLellan. Secretary, Larry R. 
Moncur, 317 W. Pueblo St., Santa Barbara, Calif. 
93105. Meetings, bi-monthly. 
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Utah Obstetrical and Gynecological Society. (1948) 
President, James Warenski. Secretary, Robert Mc- 
Master, 3905 Harrison Blvd., #308, Ogden, Utah 
84403. Meetings, quarterly. 


Virginia Obstetrical and Gynecological Society. 
(1936) President, Mason C. Andrews. Secretary, Lucien 
W. Roberts, P.O. Box 10, South Boston, Va. 24592. 
Meetings, spring and fall. 


Washington Gynecological Society. (1933) President, 
Harzen S. Shea. Secretary, Charles E. Townsend, 
4740 Bradley Blvd., Chevy Chase, Md. 20015. Meet- 
ings, Jan. 4, March 10, and April 14, 1976. 
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Westchester Obstetrical and Gynecological Society. 
(1937) 


West Virginia Obstetrical and Gynecological Society. 


(1935) President, Robert P. Pulliam. Secretary, T. - 


Keith Edwards, Bluefield Sanitarium, Bluefield, 
West Virginia 24701. Meeting, October 8-9, 1976. 


Wisconsin Society of Obstetrics and Gynecology. 
President, William J. O’Leary, Jr. Secretary, C. Weir 
Horswill, 2630 Ambhurst Rd., Middleton, Wisc. 
53562. Meeting, early Sept., 1976 dates to be 
arranged. 


—— 





Symposium on Diabetes and Other Endocrine 
Disorders During Pregnancy and in the Newborn 
infant -.. 


A two-day Symposium on Diabetes and Other 


‘`. Endocrine Disorders During Pregnancy and in the 


Newborn Infant will be held at the New York Hilton 
Hotel in New York City, April 1-2, 1976. Sponsored by 
The National Foundation—March of Dimes, the sym- 
| .posium program will be presented by Cornell Univer- 
sity Medical Center. : ` 

Dr. Mària I. New, Professor of Pediatrics, Cornell 

University Medical Center, and Dr. Robert H. Fiser, 
Jr., Professor and Chairman of the Department of 
Pediatrics, University of Arkansas Medical Sciences 
Canipus, will serve as co-chairmen of the conference. 

` ‘The purpose of this two-day symposium is to aid in 
understanding the perinatal physiology of diabetes and 
other hormonal disorders. Specific attention will be 
given to the effect on the fetus and the newborn infant 
of hormones administered to the mother during 
- pregnancy. Guidelines for the therapeutic use of 
-hormones and the management of the diabetic during 

: pregnancy. will be discussed. 

_The specific topics to be discussed are: (1) Diabetes 
and Carbohydrate Regulation of the Fetus and New- 
“ born, (2) .Gonadotrophins and Growth Factors, (3) 

Steroid Hormones During Pregnancy and in the 

Newborn, and (4). Thyroid and Parathyroid Hor- 
_ mones. : 

For further information, contact: The National 


Foundation—March of Dimes, 622 Third Ave., New - 


York, New York 10017. Telephone: (212) 682-6430. 


Xlllth Societe Medicale Internationale d’Endos- 
copie et de Radiocinema International Congress 
The XIIth Société Médicale Internationale d’En- 
doscopie et de Radiocinéma (S.M.LE.R.) International 
Congress will take place in Lyons, France, May 6-8, 
1976. Professor Pierre Mounier-Kuhn will preside. 


*- The Congress will be presented in liaison with the 
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meeting of the French Language Broncho- 
Esophagology Society (President, Professor J. Gail- 
lard). The theme will be, “The Contribution `of 
Endoscopy, Radiology, Cinematography and Ther- 
mography Toward Early Diagnosis of Cancer.” Official 
languages include French and English, with simultane- 
ous translation. The Secretary-General-Treasurer is: 
Professeur Agrégé J. P. Haguenauer, O.R.L. Clinic, 
Hôpital de la Croix-Rousse, 69317 Lyon Cedex 1, 
France. The Agency is: LYCOTOUR, Maison de Lyon, 
Place Bellecour, B.P.: 254 Lyon R.P., 69223 Lyon 
Cedex 1, France. 


Postgraduate Course in Gynecologic Oncology 

This course is a two and a half day program, 
designed to acquaint the practicing gynecologist, 
radiologist, pathologist, or medical oncologist with 
recent advances and current concepts in the diagnosis 
and management of gynecologic cancer. In addition to 
formal presentations by a distinguished faculty, ample 
time for informal question and answer periods has 
been provided to encourage maximal discussion be- 
tween the faculty and participants. 

Program directors are Philip J. DiSaia, M.D., and 
Roger K. Freeman, M.D. The guest faculty includes 
John McLean Morris, M.D., Felix N. Rutledge, M.D., 
and Robert E. Scully, M.D. 

The program will be presented by the Women’s 
Hospital Medical Center, Long Beach, California, 
January 16-18, 1976, in the Memorial Hospital Medical 
Center of Long Beach—University of California, 
Irvine Cénter for Health Education, 2801 Atlantic 
Ave., Long Beach, California. Registration fee is 
$200.00 ($100.00 for residents). This continuing 
medical education activity is acceptable for 15 hours of 
category 1 credit toward the Physicians’ Recognition 
Award of the AMA. l 

Further information may be obtained from the 
Executive Secretary, Center for Health Education, ` 
2801 Atlantic Ave., Long Beach, . California 90801. 
Telephone: (213) 595-3823. 


Each tablet contains 0.5 mg. norgestrel with 0.05 mg. ethinyl estradio 
Wyeth La 


| l Philadelphia, Pa. 19101 


Also available: OVRAĽ -28 (24 white tablets each containing 0.5 mg. norgestrel with 0.05 mg. ethinyl estradiol and.7 pink inert tablets) 
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Articles to appear in early issues 


Pregnancy with bilateral ruptured benign cystic teratomas 

Usha Mehra, M.D., Timothy O'Connor, M.B., B.Ch., Frank Ostapowicz, M.D., F.A.C.O.G., 
and Denis Cavanagh, M.D., F.A.C.O.G. 

St. Louis, Missouri 


Periovulatory changes in ovarian temperature in ewes 
Henry J. Benoit, M.S.E.E., Rudi Borth, D.Sc., Allen R. Ellicott, Ph.D., and C. Allan Woolever, M.D. 
Toronto, Ontario, Canada 


Treatment of cervical carcinoma 
Clayton T. Beecham, M.D., and David D. Beiler, M.D. 
Danville, Pennsylvania 


Inhibition of spontaneous contractility of the human and the rabbit Fallopian tube by potassium 
A. Johns, S. Molnar, and D. M. Paton 
Edmonton, Alberta, Canada 


The effectiveness of two oral contraceptives in suppressing plasma androstenedione, testosterone, LH, 
and FSH, and in stimulating plasma testosterone-binding capacity in hirsute women 

James R. Givens, Richard N. Andersen, Winfred L. Wiser, Edward S. Umstot, and Stewart A. Fish 

Memphis, Tennessee 


Effect of clomiphene citrate on serum prolactin in infertile women with ovarian dysfunction 
Katsuyoshi Seki, M.D., Mitsunori Seki, M.D.. Toshiko Okumura, M.D., and Ko-En Huang, M.D. 
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“There we were—my husband 
at the peak of his career— 
busy, successful...but no time for me. 
With that and all my other problems, 
I'd lie awake night after night, more 
depressed every day. This wasn't 
a ‘change?’ it was a catastrophe.” 
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~~ patients are threefold: it can help relieve 


A gen deficiency. 
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Because some emotional symp@ +% |: 3) 
toms may simply coincide with ‘ \_ __/% Was always so irritable... 
the menopause, it is essential ` snapping at the children... 
to distinguish them from those Almaa anne eae 

° annoy me. 
symptoms which are related Liow wadoh 
to estrogen deficiency- and but I just couldn't seem 
to begin appropriate therapy. to stop myself? 


It's axiomatic that the menopause carries 
its own burden of physical and emotional 
problems, some related to ovarian decline, 
some not. 

The first step in identifying the source of 
emotional symptoms is to obtain a thorough 
history; emotional problems of recent origin 
are more likely to be related to estrogen de- 
ficiency than those of long standing. 

Then, to distinguish those symptoms that 
will respond to estrogen replacement ther- 
apy from those that may require other ap- 
proaches totreatment, institute a therapeutic 
trial with PREMARIN. 

In many cases, prolonged use of tran- 
quilizers will not be necessary; patients tak- 
ing PREMARIN alone often report relief of 
emotional symptoms when these are due to 
estrogen deficiency...and an improved 
sense of well-being. 

Thus, the benefits of PREMARIN in such 


symptoms related to estrogen deficiency: 
help treat the underlying cause; and finally, 
help identify symptoms unrelated to estro- 





For the emotional symptoms 
of the menopause related 
to estrogen deficiency 


PREMARIN 


(CONJUGATED ESTROGENS 
TABLETS,U.S.P) ee 


ESTROGENS 
EXCLUSIVELY 


See last page of advertisement for prescribing information. 


BRIEF SUMMARY 

(For full prescribing information, see package circular) 
PREMARIN® Brand of 

CONJUGATED ESTROGENS TABLETS, U.S.P. 
Actions: Estrogens are responsible for development and 
maintenance of the female reproductive system and sec- 
ondary sex characteristics. They cause the growth and 
development of the vagina, uterus, and fallopian tubes, 
-and enlargement of the breasts. Indirectly, they contribute 
to the shaping of the skeleton, maintenance of tone and 
elasticity of urogenital structures, changes in the 
epiphyses of the long bones that allow for pubertal growth 
spurt and termination, growth of axillary and pubic hair, 
and pigmentation of the nipples and genitals. Estrogens 
are also involved in psychologic and emotional aspects of 
feminine behavior. As estrogen levels increase during the 
menstrual cycle, there is a sense of vigor and well-being, 
and in the menopausal period estrogens aid in relieving 
nervous symptoms (e.g. anxiety, depression and ir- 
ritability) due to estrogen deficiency. Decline of estrogenic 
activity at the end of the menstrual cycle can bring on 
menstruation, although the cessation of progesterone se- 
cretion is the most important factor in the mature ovulato- 
ty cycle. However, in the pre- or non-ovulatory cycle, 
estrogen is the primary determinant in the onset of 
menstruation. Estrogens do not induce ovulation. 

Estrogens affect calcium and phosphorus metabolism, 
and are involved in maintenance of normal bone structure. 
In prolonged estrogen deficiency states, administration of 
estrogen acts to prevent associated bone degenerative 
changes. 

Estrogens appear to be responsible for the relatively 
greater amount of alpha-lipoprotein and correspondingly 
lower amount of beta-lipoprotein found in premenopausal 
women as compared with men. 

Estrogens affect the release of pituitary gonadotropins 
and may also deplete the gonadotropic content of the 
pituitary. 





Indications: Based on a review of PREMARIN 
Tablets by the National Academy of Sciences—Na- 
tional Research Council and/or other information, FDA 
has classified the indications for use as follows 

Effective: As replacement therapy for naturally oc- 
curring or surgically induced estrogen deficiency 
states associated with: the climacteric, including the 
menopausal syndrome and postmenopause; senile 
vaginitis and kraurosis vulvae, with or without pruritus. 
“Probably” effective: For estrogen deficiency- 
induced osteoporosis, and only when used in con- 
junction with other important therapeutic measures 
such as diet, calcium, physiotherapy, and good gen- 
eral health-promoting measures. Final classification 
of this indication requires further investigation. 








Contraindications: Short acting estrogens are contra- 
indicated in patients with (1) markedly impaired 
liver function; (2) known or suspected carcinoma 
of the breast, except those cases of progressing 
disease not amenable to surgery or irradiation 
occurring in women who are at least 5 years post- 
menopausal; (3) known or suspected estrogen-dependent 
neoplasia, such as carcinoma of the endometrium; 
(4) thromboembolic disorders, thrombophlebitis, cerebral 
embolism, or in patients with a past history of these condi- 
tions; (5) undiagnosed abnormal genital bleeding 
Warnings: Estrogen therapy should not be given to 
women with recurrent chronic mastitis or abnormal mam- 
mograms except, if in the opinion of the physician, it 
is warranted despite the possibility of aggravation of 
the mastitis or stimulation of undiagnosed estrogen- 
dependent neoplasia. 

The physician should be alert to the earliest manifesta- 
tions of thrombotic disorders (thrombophlebitis, retinal 
thrombosis, cerebral embolism and pulmonary embolism) 





If these occur or are suspected, estrogen therapy should 
be discontinued immediately. 

Estrogens may be excreted in the mother's milk and an 
estrogenic effect upon the infant has been described. The 
long range effect on the nursing infant cannot be deter- 
mined at this time. 

Hypercalcemia may occur in as many as 15 percent of 
breast cancer patients with metastases, and this usually 
indicates progression of bone metastases. This occur- 
rence depends neither on dose nor on immobilization. In 
the presence of progression of the cancer or hyper- 
calcemia, estrogen administration should be stopped. 

A statistically significant association has been reported 
between maternal ingestion of diethylstilbestrol during 
pregnancy and the occurrence of vaginal carcinoma in the 
offspring. This occurred with the use of diethylstilbestrol 
for the treatment of threatened abortion or high risk preg- 
nancies. Whether or not such an association is applicable 
to all estrogens is not known at this time. In view of this 
finding, however, the use of any estrogen in pregnancy is 
not recommended. 

Failure to control abnormal uterine bleeding or unex- 
pected recurrence is an indication for curettage 
Precautions: As with all short acting estrogens, the 
following precautions should be observed 

A complete pretreatment physical examination should 
be performed with special reference to pelvic and breast 
examinations. 

To avoid prolonged stimulation of the endometrium and 
breasts in climacteric or hypogonadal women, estrogens 
should be administered cyclically (3 week regimen with 
1 week rest period—withdrawal bleeding may occur dur- 
ing rest period) 

Because of individual variation in endogenous estrogen 
Production, relative overdosage may occur which could 
Cause undesirable effects such as abnormal or excessive 
uterine bleeding, mastodynia and edema. 

Because of salt and water retention associated with 
estrogenic anabolic activity, estrogens should be used 
with caution in patients with epilepsy, migraine, asthma, 
cardiac, or renal disease 

If unexplained or excessive vaginal bleeding should oc- 
cur, reexamination should be made for organic pathology. 

Estrogen usage may cause preexisting fibromyomata to 
increase in size; therefore, patients should be examined at 
regular intervals while receiving estrogenic therapy. 

The pathologist should be advised of estrogen therapy 
when relevant specimens are submitted 

Because of their effects on epiphyseal closure, 
estrogens should be used judiciously in young patients in 
whom bone growth is incomplete 


enw 
omen 
outlive their 


vaes... 


Prolonged high dosages of estrogens will inhibit anterior 
pituitary functions. This should be borne in mind when 
treating patients in whom fertility is desired. 

The age of the patient constitutes no absolute limiting” 
factor, although treatment with estrogens may mask the 
onset of the climacteric 

Certain liver and endocrine function tests may be 
affected by exogenous estrogen administration. If test 
results are abnormal in a patient taking estrogen, they 
should be repeated after estrogen has been withdrawn for 
one cycle. 

Adverse Reactions: The following adverse reactions 

have been reported associated with short acting estrogen 

administration 

Nausea, vomiting, anorexia 

gastrointestinal symptoms such as abdominal cramps 
and bloating 

breakthrough bleeding, spotting, unusually heavy 
withdrawal bleeding (See DOSAGE AND 

ADMINISTRATION) 
breast tenderness and enlargement 
reactivation of endometriosis 
possible diminution of lactation when given 

immediately postpartum 
loss of libido and gynecomastia in males 
edema 
aggravation of migraine headaches 
change in body weight (increase, decrease) 
headache 
allergic rash 
hepatic cutaneous porphyria becoming manifest 
Dosage and Administration: PREMARIN should be ad- 
Ministered cyclically (3 weeks of daily estrogen anc 1 
week off) for all indications except selected cases of car- 
cinoma and prevention of postpartum breast engorge- 
ment. 

Menopausal Syndrome— 1.25 mg. daily, cyclically. Ad- 
just dosage upward or downward according to severity of 
symptoms and response of the patient. For maintenance, 
adjust dosage to lowest level that will provide effective 
control. 

If the patient has not menstruated within the last two 
months or more, cyclic administration is started arbitrarily. 
If the patient is menstruating, cyclic administration is 
started on day 5 of bleeding. If breakthrough bleeding 
(bleeding or spotting during estrogen therapy) occurs, in- 
crease estrogen dosage as needed to stop bleeding. In 
the following cycle, employ the dosage level used to stop 
breakthrough bleeding in the previous cycle. In subse- 
quent cycles, the estrogen dosage is gradually reduced to 
the lowest level which will maintain the patient symptom- 
free. 

Postmenopause—as a protective measure against 
estrogen deficiency-induced degenerative changes (eg 
osteoporosis, atrophic vaginitis, kraurosis vulvae)— 
0.3 mg. to 1.25 mg. daily and cyclically. Adjust dosage to 
lowest effective level 

Osteoporosis (to retard progression)—usual dosage 
1.25 mg. daily and cyclically. 

Senile Vaginitis, Kraurosis Vulvae with or without Pru- 
ritus—0.3 mg. to 1.25 mg. or more daily, depending upon 
the tissue response of the individual patient. Administer 
cyclically. 

How Supplied: PREMARIN (Conjugated Estrogens 
Tablets, U.S.P) 

No. 865— Each purple tablet contains 2.5 mg., in bottles of 
100 and 1,000 

No. 866— Each yellow tablet contains 1.25 mg., in bottles 
of 100 and 1,000. Also in unit dose package of 100. 

No. 867—Each red tablet contains 0.625 mg., in bottles of 
100 and 1,000. Also in unit dose package of 100 

No. 868— Each green tablet contains 0.3 mg., in bottles of 


100 and 1,000 
AYERST LABORATORIES 


Ayerst. New York, N.Y. 10017 7527 
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When baby takes more iron 


than mother can afford to give, 


iron deficiency anemia 
of pregnancy is a likely conse- 
quence. 
Stolen iron can be replaced 
with a single formulation. 
Tabron. 
Throughout pregnancy and 
the postpartum period, 
one Tabron tablet per day can 


Ta 


usually fill her iron require- 
ments. Tabron can also supply 
her with folic acid, a fecal 
softener, vitamin B12, ascorbic 
acid, and other vitamins 

she’s likely to need. 
FILMSEAL® 


ron 


a comprehensive hematinic... 
restores the iron and more 


PARKE-DAVIS 


Each Tabron Filmseal represents: 304.2 mg 
ferrous fumarate (represents 100 mg of ele- 
mental iron); 500 mg ascorbic acid; 6 mg thiamine 
mononitrate; 6 mg riboflavin; 5 mg pyridoxine 
hydrochloride; 25 mcg cyanocobalamin, crystal- 
line; 1 mg folic acid; 30 mg niacinamide; 10 mg 
calcium pantothenate; 30! U vitamin E (d/-alpha 
tocopheryl acetate); 50 mg dioctyl sodium 
sulfosuccinate. 

Caution: Folic acid may obscure pernicious 
anemia; the peripheral blood picture may revert 
to normal while neurological manifestations 
remain progressive. 

Photograph from" Behold Man” by Lennart Nilsson 


Parke, Davis & Company, Detroit, Michigan 48232 
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You can dependon AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 





*Indications: Based on a review of AVC by the National Academy 
of Sciences—National Research Council and/or other information, 
FDA has classified the indications as follows: 

‘Probably’ effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

‘Possibly’ effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 

Final classification of the less-than-effective indications requires 
further investigation. 















Contraindications: Known sensitivity to sulfonamides. 
Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


4-6744 (6049) 


The treatment is singular 


Cream (aminacrine hydrochloride 0.2%, 
sulfanilamide 15.0%, allantoin 2.0%) 





Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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In the past 17 years, URISTIX® Reagent Strips— 
10-second dip-and-read test for detection of urinary 
glucose and protein—has emerged as a test-of- 
choice among physicians who see obstetric patients. 


These two tests, performed during each prenatal 
office visit, have proved useful as “early warning” 
indicators: 

O the glucose: reflects stress reactions, gestationalg 
or latent diabetes... monitors existing diabetes 

O the protein: provides early sign of hypertension, 
toxemia, renal vascular dysfunction 





Now... screening with 
more meaning 


Recent literature suggests that there is a need to 
expand routine prenatal screening to include a test 
for asymptomatic bacteriuria.' Early detection of 
bacteriuria at any time during pregnancy may 
significantly reduce the incidence of overt UTI and 
subsequent renal involvement.'* 


Especially for your obstetric patients, Ames 
Company is introducing a more meaningful 
screen: N-URISTIX 

C comprehensive prenatal screen utilizing the 
URISTIX protein and glucose indicators—PLUS... 
(-] 30-second, dip-and-read test for urinary 
nitrite, an indicator of significant bacteriuria 

(10° organisms/ml or more) 


AJOG 1 
= = a ™ Reagent ames aT borat Inc.. Elkhart. Ind 
sex Division Miles Laboratories. Inc.. Elkhart. Indiana 46514 
new N-Uristix Strips In Canada: 77 Belfield Rd. Rexdale, Ontario 
Test for Urine Nitrite, Glucose, and Protein I’m interested in knowing more about 


N-URISTIX™ Reagent Strips as part of 
routine prenatal care. 





References: 1. Kunin CM: Detection, Prevention and Management of Urinary Name 

Tract Infections. Philadelphia, Lea & Febiger, 1972, pp 17, 21. 2. Whalley a - 
PJ: Bacteriuria of pregnancy. Am J Obstet Gynecol 97:723-727, 1967. (please print) 
3. Czerwinski AW, et al: Studies in the detection of bacteriuria, in Greifer | 

(ed): Bacteriuria and Urinary Tract Infections, Proceedings of the Interna- Address 





tional Symposium of the National Kidney Foundation, New York, June 12-13, 
1973, pp 85-95. 
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The Papanicolaou smear yields a 
cytologic sample, frequently unreli- 
able in diagnosing adenomatous 
hyperplasia. However, until 
recently, the only way of obtaining 
a reliable histologic diagnosis was 
by dilatation and curettage—a hos- 
pital procedure which obviously 
cannot be part of a routine gyne- 
cological checkup. Asa result, all 
too frequently, diagnosis of endo- 
metrial carcinoma came only when 
the survival rate was already 
compromised. 
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ranging from 90 to 100 per cent 
between aspiration and conven- 
tional D&C.256 The procedure has 
been found to be safe,?4° and 
tolerance of the procedure by 
patients is good to excellent.* 
Return to normal activities is rapid.? 


No anesthetic risk, 
no costly hospitalization 


The benefits of Vabra aspiration to 
patients are obvious—low cost, no 
anesthetic risk, no psychological 
trauma of hospitalization. Future 
lay-acceptance of the procedure 
as a standard part of a routine 
gynecological checkup is destined 
to be high. 


To obtain additional information 
on the Vabra Aspirator, write to: 
Cooper Laboratories, Inc. 
Parsippany, New Jersey 07054 
Att: Vabra Professional Services 
Department 


Description: The Vabra Aspirator is a 
sterile, disposable unit consisting of a 
stainless steel aspiration cannula and a 
collecting chamber. Proximally on the 
cannula are two pressure-control holes of 
1.5 mm. diameter. The aspiration cannula 
has a diameter of 3 mm. and is slightly 
curved at the end. It has a cut-out opening 
of 1.5 mm. x 16 mm. a few mm. from the 
distal end. The aspirate is collected ina 
plastic container, fitted with a fine mesh to 
prevent the aspirate from being withdrawn 
while the vacuum pump is in operation. 


Indications: Uterine curettage—diagnostic. 


Caution: Do not resterilize or reuse 
this unit. Federal law restricts sale 


of this device to order of a physician. 





Supply: Each Vabra Aspirator is packaged 
in a box containing the sterile unit in an 
envelope. Full instructions for use are 
supplied with each unit. 

Made under license from 

Ferrosan, Denmark, TGN NR 4-17-4. 
References: 1. Gusberg, S.B.: An approach 
to the control of carcinoma of the endo- 
metrium, CA 23:99, 1973. 2. Barnett, J.M.: 
Diagnostic suction curettage on unanes- 
thetized patients, Obstet. Gynec. 42:672, 
1973. 3. Jensen, J.G.: Vacuum curettage, 
Danish Med. Bull. 17:199, 1970. 4. Saunders, 
P., and Rowland, R.: Vacuum curettage of 
the uterus without anesthesia, J. Obs. 
Gynec. Brit. Commonw. 79:168 (Feb.) 1972. 
5. Walters, D., et al.: Office Curettage—A 
preliminary report of 143 cases compared 
with conventional curettage, Scientific 
Exhibit presented at Armed Forces District 
Meeting of A.C.O.G., Las Vegas, Nevada, 
Sept. 16-21, 1973. 6. Denis, R., Jr.; Barnett, 
J.M., and Forbes, S.E.: Diagnostic suction 
curettage, Obstet. Gynec. 42:301, 1973. 
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Nearly everybody 
believed that a 
very low dose 
oral contraceptive 
automatically meant 
a high incidence of 
breakthrough bleeding. 












11,085 cycles later... 





averaged only 3.9% breakthrough 
bleeding in total cycles. 


Combination oral 
contraceptive —low estrogen 
and low progestogen. 


Unsurpassed 
contraceptive effectiveness. 


Extremely low incidence 
of minor side effects: 


Ready acceptance. 


“Convenient dosage in 
easy-to-use Pilpak® dispenser. 


Low dose oral contraceptive — 
no other combination is more effective 

Despite the fact that LO/OVRAL contains only 
0.3 mg. norgestrel and 0.03 mg. ethinyl estradiol, 
contraceptive effectiveness is comparable to that 
of higher-dosage combinations. In clinical trials 
with LO/OVRAL encompassing 1,287 patients 
for a total of 11,085 cycles, only one pregnancy 
was reported. By Pearl's formula, this is a preg- 
nancy rate of 0.12 per 100 woman-years’ usage. 


Minor side effects — even breakthrough bleeding 
— have been remarkably infrequent 

In clinical trials the incidence of breakthrough 
bleeding in the initial cycle was only nine percent. 
And even that low incidence decreased to an 
average of only 3.9 percent as cycles progressed. 


Incidence of Breakthrough Bleeding 
in Premarketing Clinical Trials 


Total 
Cycle 1 3 6 12 Cycles 
11,085 
Breakthrough 
Bleeding 9.0% 3.5% 2.7% 2.6% 3.9% 


Acceptance has been excellent 

The low incidence of minor side effects has 
resulted in ready acceptance of LO/OVRAL by 
the great majority of patients. Patient complaints 
have been infrequent. Only eight percent of 
women participating in clinical trials discontinued 
LO/OVRAL because of common side effects. 


Steroidal balance and norgestrel 
make the difference 

Although total steroids in LO/OVRAL are re- 
duced by 40 percent, the time- proved progesto- 
gen-estrogen ratio of OVRAL ' is retained. This, 
together with norgestrel’s distinctive qualities, is 
largely responsible for the patient comfort and 
acceptance experienced to date. Unlike other 
progestogens in current use, norgestrel is non- 
estrogenic, is apparently not converted to estrogen 
in vivo and closely resembles natural progesterone 
in its progestogenic activity. 


Simple to take 


The dosage regimen with LO/OVRAL is con- 
venient and easy to follow: 3 weeks on, 1 week off. 
The attractive, uncomplicated Pilpak“ dispenser 
helps patients follow the right dosage schedule. 
“Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Special note, contraindications, warnings. precautions and 


adverse reactions in the accompanying IN BRIEF should be 
carefully considered. à 


**OVRAL® each tablet contains 0.5 mg. norgestl with 04 05 mg. 
ethinyl estradiol, Wyeth. 


Important information on next page. 


Wyeth La 


| | Philadelphia, Pa. 19101 
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Low dose 
oral contraceptive. 


IN BRIEF: 
SPECIAL NOTE: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 
with the use of hormonal contraceptives has been shown in studies conducted in both Great 
Britain and the United States. Other risks, such as those of elevated blood pressure and reduced 
tolerance to carbohydrates, have been reported, and appropriate tests should be conducted 
to monitor these during oral-contraceptive therapy. Liver disease has also been reported, 
and the physician should be alert to its earliest manifestations 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued 


INDICATIONS: For oral contraception 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, cerebral-vascular 
disease, or a past history of these conditions; 2. Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known or suspected estrogen-dependent neoplasia 
5. Undiagnosed abnormal genital bleeding; 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorthagic, and the use 
of oral contraceptives. There have been three principal studies in Great Britain! leading to 
these conclusions and three47 in this country. The estimate of the relative risk of thrombo 
embolism in the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England? issued an interim report 
of its continuing large-scale prospective study comparing a user group to a non-user group 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk’ The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users 

The Sartwell study indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study5* of cerebrovascular disorders in women with and with 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products 
However, the Sartwell study’ suggested that there might be an increased risk of thromboembolic 
disease in users of sequential products 

Other retrospective studies?!° have reported an increased risk of post-surgery thrombo 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is: gradual or sudden, 
partial or complete loss of vision; proptosis or diplopia; onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent, persistent or severe: papilledema; or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
progestogens and/or estrogens during pregnancy!!!2 The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.), occasionally fatal, 
have been reported in women on oral contra 
ceptives. Such lesions may present as an ab 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
pain or evidence of intra-abdominal bleeding. % 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives 


PRECAUTIONS: 1. A thorough history and 
physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore, 
if such tests are abnormal in a patient taking 























LO/OVRAI® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might te influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be bome in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients 

with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A de- 
crease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12 Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs. LO/OVRAL® should be discontinued. This con- 
dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a history of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis, optic neuritis and hepatic lesions with or without intra-abdominal 
bleeding 

The following adverse reactions are known to occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual flow, amenorrhea during and after treatment, —_— 
edema, chloasma or melasma, which may persist, breast changes: tenderness, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, ery- 
thema multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis, 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests; coagulation tests; increase 
in prothrombin, Factors VII, VIII, IX and X; decrease in antithrombin III; increase in platelet 
aggregability; thyroid function: increase in PBI, and butanol extractable protein-bound iodine 
and decrease in T” uptake values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL, refer to package insert. 
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This section reports opinion on the handling of clinical situations, i.e., the clinical 
diagnosis and management of certain disease entities. Papers should range from 
eight to twenty typed pages, including illustrations, tables, and figures which clarify 
the author’s management. References are limited to six citations. Mail to Frederick 
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Management of the hyperextended fetal head 


E. DAW 
Dundee, Scotland 


Hyperextension of the fetal head in utero is readily detectable by roentgenography and 
ultrasound scan. Management is determined by presentation of the fetus. There are three 
types of presentations: face presentation, star-gazing breech presentation, and the flying 
fetus presentation. Undiagnosed hyperextension of the fetal head is frequently associated 


with cervical cord injury. 


HYPEREXTENSION of the fetal head in utero gives 
rise to characteristic roentgenographic and ultrasound 
scan appearances, and the management of the indi- 
vidual case will depend initially upon this diagnosis and 
subsequently depending upon several other factors. 
The presentation of the fetus is important in this 
condition: If the head is presenting, the appearances 
are those of “face” presentation; if the breech is 
presenting, the appearances are those of a “star- 
gazing” breech presentation; if the fetus is lying 
transversely, the appearance is that of the “flying fetus” 
presentation. These three presentations are illustrated 
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graphically in Figs. ] to 3. In this paper I wish to review 
and discuss recent changes in management of these 
conditions. 


Classification 


Face presentation (Fig. 1) may be further subdivided 
into mentolateral, mentoposterior, and mentoanterior 
presentations, depending upon the relationship of the 
chin of the fetus to the pelvic inlet. As the head is not 
relative to the pelvis with a star-gazing breech presenta- 
tion (Fig. 2), no subdivision of this group is made, and 
the breech presentation is classified as usual, depend- 
ing upon whether the legs are extended or flexed. 
Hyperextension of the fetal head with the flying fetus 
(Fig. 3) is associated with extension of the fetal arms 
and spine and partial extension of the fetal legs. This 
attitude of the fetus is quite characteristic and obvi- 
ously different from “transverse lie” of the fetus with 
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Fig. 1. Face presentation (mentolateral) with mentoanterior 
(A) and mentoposterior (B) variations. 


generalized flexion of the fetus and the back either 
upward or downward. 


Incidence 


_ Face preseritation has the commonest incidence, 
occurring approximately in one of every 500 hospital 
cases. The star-gazing breech and the flying fetus 
presentations occur so infrequently that one cannot 
give an accurate incidence. 


Complications 


The relationship between intrauterine hyperexten- 
sion of the fetal head and subsequent cervical cord 
injury during vaginal breech delivery is now estab- 
lished.* The usual site of injury is the lower cervical 
region, and the injury frequently escapes notice 
because of no associated bony damage. The three 
clinically recognizable groups of injury are: (1) either 
stillbirth or sudden death of the infant soon after 
delivery; (2) survival of the infant for a short period, in 
shock, with respiratory depression and secondary 
changes in the lings similar to those with hyaline 
membrane disease; (3) survival of the infant with 
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Fig. 2. Star-gazing breech presentation. 


transient or permanent paralysis and spasticity. Bhag- 
wanani and associates? thought that even with the use 
of average traction the sudden extreme flexion of the 
head and cervical spine, which is so much a part of 
vaginal breech delivery, was.sufficient to damage the 
vulnerable spinal cord. The resulting flexion injury is 
similar to the rotational injury occasionally seen with 
forceps delivery.® The lesions are similar macroscopi- 
cally and microscopically with no obvious bony injury, 
but the rotational injury is usually at a higher level (at 
the level of the second cervical vertebra). A recent 
review of the literature’ shows the degree of protection 
afforded the infant in the star-gazing breech presenta- 
tion when delivery is effected by cesarean section. 


Diagnosis Ta 

Hyperextension of the fetal head is often not 
diagnosed until labor has commenced; however, in 
many cases, some abnormality was suspected during 
the antenatal period but this was not followed up by 
radiography or ultrasound scan. A high presenting 
part or a persistent abnormality, such as a transverse lie 
on abdominal palpation, merits further investigation 
such as ultrasound scan or x-ray in the later weeks of 
pregnancy. During labor, transverse lie or a persis- 
tently high presenting part on abdominal examination 
also merits such investigation.. 
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Fig. 3. Flying fetus presentation. 


On vaginal examination in the later weeks of 
pregnancy the high presenting part may not be 
reached, but classically, with a patient in labor, the 
forewaters are sausage-shaped with the presenting part 
high and indistinct. 

Ultrasound scan has an advantage over radiography 
in that neck tumors may be detected, but, as Bhagwa- 
nani and associates? concluded, “Radiologic evidence 
of hyperextension of the fetal head . . . after labor is 
established seems to be an indication for cesarean 
section unless there is gross fetal deformity. The 
remote possibility of an abnormality that is radiologi- 
cally undetectable should not discourage an obstetri- 
cian.” 


Management of delivery 


As face presentation is more common than the other 
two, most units will have a policy for dealing with this 
condition; therefore, I will only list some principles of 
management of delivery. 

1. Exclusion of fetal abnormality, particularly 
anencephaly, by x-ray or ultrasound scan is of 
paramount importance. If the fetus appears normal, 
primary face presentation may be left alone until labor 
starts. 

2. Once labor starts, if the face presentation persists 


_and if pelvic contraction is suspected or if the fetus is 


unduly large, or if there is a suspicion of placenta 
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previa or any other condition putting the fetus “at 
risk,” cesarean section delivery is indicated. 

3. In the remaining cases of face presentation, the 
position of the chin as the head descends into the pelvis 
then becomes important; as a rule, mentoposterior face 
presentation undoubtedly indicates cesarean section. 

4. In areas where the perinatal mortality rate is low 
because there are facilities for rapid intervention, heroic 
obstetric interference, with its high potential injury to 
the fetus, is avoidable. However, manipulative proce- 
dures such as Thorn’s maneuver, or internal version 
and breech extraction may be necessary where facilities 
for rapid intervention are not available. 

In the absence of evidence of gross fetal abnormality, 
the flying fetus presentation is best managed by elective 
cesarean section. Prolapse of the cord during labor is 
an obvious complication in this condition, but, should 
full dilatation of the cervix occur, the problem of 
reaching the extended lower limbs for internal version 
is also real. 

Most recent reports and reviews have shown that 
after labor is established in the absence of evidence of 
gross fetal abnormality the star-gazing breech presenta- 
tion is best managed by elective cesarean section. 
Taylor’? has pointed out that the safest method for 
delivery of the term infant presenting as a breech is by 
cesarean section; this is true for the infant in a 
star-gazing breech presentation even before term. 
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A comparison between gonadotropin radioimmunoassays 
with the use of 48 hour and six-day incubation methods 


THOMAS S. KOSASA, M.D., C.M. 
IRWIN E. THOMPSON, M.D. 
WILLIAM B. BYER, B.A. 
MELVIN L. TAYMOR, M.D. 


Boston, Massachusetts 


` A double-antibody radioimmunoassay for human follicle-stimulating hormone (FSH) and 
human luteinizing hormone (LH) which can be carried to completion in 48 hours was 
compared with the conventional six-day double-antibody radioimmunoassay. The 
bound-over total (BIT) dose response curves for the 48 hour assay were comparable in 
slope and dose range with the six-day assay and the four per cent average within-assay 
and the nine per cent between-assay coefficients of variation for the 48 hour assay were 
comparable with the variation observed in the conventional six-day assay. Maximum 
variation among identical serum samples assayed in both systems was 15.3 per cent so 
that quantitative results obtained with either assay system were comparable. 


IN THE MOsT commonly used double-antibody 
radioimmunoassay method, an immunoprecipitating 
serum or second antibody to precipitate soluble 
antigen-antibody complexes is used. This technique is 
stable, sensitive, precise, and offers reliability and 
reproducibility.* It is known that a period of incubation 
of sufficient length is required to ensure that the 
reaction reaches equilibrium. This has been shown to 


be a matter of days,.and not hours, to ensure’ 


completion.’ Results can be obtained more rapidly but 
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only at the expense of using considerably higher con- 
centrations of antibody to bind labeled hormone, thus 
compromising sensitivity.! This appears to be true if 
the complete reaction is carried out at four degrees C. 

Recently a radioimmunoassay with the use of the 
double-antibody technique has been reported which 
requires only 36 to 48 hours for completion.” * This 
method was first described for the human chorionic 
gonadotropin-B (HCG-B) subunit assay but has also 
been used successfully for several years for human 
follicle-stimulating hormone (FSH) and human 
luteinizing hormone (LH).4 

Because of the consistently sensitive and reproduc- 
ible results obtained with a HCG-B subunit assay, it was 
decided that the shorter incubation methodology for 
FSH and LH assays should be used. A prospective 
study was initiated with half of the assays with the use 
of the 48 hour incubation method, and half with the 
use of the six-day incubation. 
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Material and methods 


Hormone preparations. 

Human chorionic gonadotropin. Highly purified HCG 
was obtained from Serono Pharmaceuticals (Rome, 
Italy). This purified HCG had a biological activity of 
12,000 to 18,000 I.U. per milligram and a radioim- 
munologic activity of 6,000 to 7,000 I.U. per milligram 
Second International Reference Preparation of HCG. 

Anti-HCG antiserum was generated in rabbits and 


was found to be sufficiently specific for HLH for 


purposes of radioimmunoassay. 

Human follicle-stimulating hormone. Purified pituitary 
FSH (LER-1366) for purposes of iodination was 
provided by the National Pituitary Agency through the 
Hormone Distribution Officer, National Institute of 
Arthritis and Metabolic Disease. 

Anti-FSH Batch No. 3 was obtained through the 
courtesy of the National Pituitary Agency. 

The standard curve for each assay was made up 
from a commercial preparation of human menopausal 
gonadotropin* (HMG) previously assayed against the 
Second International Reference Preparation of 
Human Menopausal Gonadotropin and consisted of 
eight serial dilutions from 5 mI.U. per milliliter to 640 
ml.U. per milliliter. 

Yodination. The iodination procedure utilized has 
been described previously? Fresh columns were always 
prepared on the day of iodination. A 5 x 0.5 cm. 
column bed of Biogel P-10 (Bio Rad Labs, Richmond, 
California) was prepared by washing three to four 
times with 0.01M phosphate-buffered saline (PBS), 
followed by 1.5 ml. of two per cent bovine serum 
albumin (Sylvana Co., Milburn, New Jersey). A final 
washing with two columns of 0.01M PBS was done 
before the column was ready for the iodinated 
mixture. All iodinations were carried out at room 
temperature. 

Human chorionic gonadotropin. Two millicuries of low- 
specific activity NaI (Amersham/Searle, Chicago, 
Hlinois) was added to 4 ug of highly purified HCG 
dissolved in 0.025 ml. of 0.4M Na phosphate buffer pH 
7.5. Chloramine-T (0.01 ml. of a 25 mg. per 10 ml. 
solution of 0.01M PBS) was added to the hormone. 
Sodium metabisulfite (0.025 ml. of a 25 mg. per 10 ml. 
solution of 0.01M PBS) was used to stop the reaction 
after two minutes. After ten seconds of mixing the 
mixture was added to the column and collected in 0.5 
ml. aliquots. To the peak tube was added 0.05 ml. of 
two per cent bovine serum albumin in 0.01M PBS and 
0.5 ml. of 0.01M PBS. The iodinated hormone was 


*Pergonal, Serono Laboratories, Boston, Massachusetts. 
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stored at 4 degrees C. Specific activities for HCG 
ranged from 140 to 240 uc per microgram. 

Human follicle-stimulating hormone. Low~specific activ- 
ity NaI, one millicurie was added to 2 wg of FSH 
(LER-1366) dissolved in 0.025 ml. of 0.4M Na phos- 
phate buffer. Chloramine-T and sodium metabisulfite 
were used in the same concentrations described for 
HCG except the reaction mixture was stopped after 20 
seconds. Specific activities for FSH ranged from 130 to 
224 uc per microgram. 

Radioimmunoassay. The following reagents, added 
toa 10 x 75 mm. disposable glass tube to make a final 
volume of 1 ml., were used in the radioimmunoassay 
for LH: (1) buffer containing 0.01M PBS and one per 
cent egg whites; (2) 0.2 ml. of serum to be assayed or 
0.2 ml. of standard in buffer; (3) 0.2 ml. of antic HCG 


` antisera (1:100,000 final tube dilution) in 0.05 M 


ethvlenediamine tetra-acetic acid (EDTA), 0.01M 
sodium phosphate, 0.14M sodium chloride,. pH 7.0, 
and 1:400 normal rabbit serum; (4) 0.1 ml. of 
57-HCG containing 0.1 zg of hormone with counts 
ranging from 14,000 to 24,000 c.p.m. depending on 
the specific activity, (5) 0.2 ml. of sheep anti-rabbit 
gamma globulin (RGG). 

- The reagents used in the radioimmunoassay for FSH 
were the same as those used in the assay for LH except 
that 0.2 ml. of anti-FSH antisera (1:15,000 final tube 
dilution Batch No. 3 NPA) and 0.1 ml. of #I-FSH 
(12,000 to 22,000 c.p.m.) were used. 

Standard curves for all the assays contained the 
appropriate amount of antigenic hormone in one per 
cent egg white buffer but contained no serum or 
plasma. 

Procedure. ‘ 

48 Hour assay. Antisera, iodinated hormone, buffer, 
and the serum to be assayed were’ incubated in a 37 
degree C. water bath for two hours. After removal 
from the water bath the samples were incubated at four 
degrees C. for 22 hours. Second antibody (sheep 
antirabbit gamma globulin) was added and the mixture 
incubated at four degrees C. for an additional 24 hours ` 
tc achieve separation of bound antibody from free 
labeled hormone. Tubes were centrifuged at 3,000 
r.p.m. for 20 minutes on a Sorval RC-2 centrifuge, and 
the supernatant was aspirated by suction. The precipi- 
tate was counted in an automatic well-type gamma 
counting system (Searle Analytic, Chicago, Illinois). 

Six-day assay. The method used for this study was 
based on the procedure as described by Midgely and 
Jaffe.® © Antisera, buffer, and the serum to be assayed 
were incubated at four degrees C. for 24 hours. 
Iodinated hormone was added and the mixture 
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Fig. 1. Comparison of standard curves for LH with the use of 
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incubated at four degrees C. for 24 hours. Second 
antibody was then added and incubation carried out at 
four degrees C. for 96 hours. Tubes were then 
centrifuged, aspirated, and counted by use of the 
procedure described for the 48 hour assay. 

In both the 48 hour assay and the six-day assay, the 
assay tubes were identical witk respect to antibody 
dilution, buffer solutions, and icdinated hormone. 

Analysis of radioimmunoassay results. All radio- 
immunoassay data were analyzed by a computer 
program (Lee, E. Y., and Kosasa, T. S., in preparation). 
Analysis kegan with the percentage binding being 
expressed as: Y = B (Counts bound in the presence of 
labeled and unlabeled ligand) — background counts, 
divided by B, (Counts bound in the presence of labeled 
ligand alone) — background counts. The relation be- 
tween Y ard the log (dose) for the standard curve was 
analyzed through two different approaches. The first 
was the linear regression of logit (Y) on the log dose 
and the second was a curvilinear fitting of Y as a quartic 
polynomial of the log (dose). The standard error of 
fitting was then calculated for each approach and the 
program automatically used the approach which was 
associated with the least amount of error. An inverse 
transformation was performed on the surviving func- 
tional relation to obtain log (dose) as a function of Y. 
Unknown samples were then claculated from this 
standard curve and the results expressed in milli- 
international units per milliliter. 


Results 


In a six-month period over 2,000 assay tubes for 
FSH and 2,000 assay tubes for LH were determined 
with the use of a 48 hour incubation method. During 
the same time period a comparable number of assay 
tubes were determined for FSH and LH with the use of 
the six-day incubation method. A consistent finding in 
both the FSH and LH assays was the higher binding of 
tracer antigen observed with the same dilution of 
antisera in the 48 hour assay. The bound counts in the 
LH zero standard tubes B, (amount bound in the 
absence of unlabeled antigen) in the 48 hour assays 
were 4.2 to 8.6 per cent higher than the zero standard 
tubes in the comparison six-day assays. The zero 
standard tubes in the 48 hour FSH assays were two to 
12.2 per cent higher than those in the comparison of 
six-day assays (Figs. 1 and 2). _ 

The within-assay coefficient of variation for the 48 
hour assay was four per cent and the between-assay 
coefficient of variation nine per cent as compared with 
three per cent within assay and seven per cent between 
assay for the six-day assay. 
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Fig. 3. Comparison of standard curves for LH with the use of 
a 48 hour versus a six-day incubation methodology. First 
antibody was used at 1: 150,000 for the 48 hour assay and 
1: 100,000 for the six-day assay. 


Eight identical serum samples from a post-meno- 
pausal pool were included in every assay to compare 
any quantitative differences between the 48 hour 

‘and six-day incubation methods. The average of the 
pool for LH was 90.6 mI.U. per milliliter and that for 
FSH was 112.6 mI.U. per milliliter. Differences among 
these samples in the 48 hour and six-day assay sys- 
tems were 2.9 mI.U. per milliliter to 12.2 mI.U. per milli- 
liter in ten consecutive assays for LH and 1.0 to 11.4 
mlI.U. per milliliter in ten consecutive assays for FSH. 


Comment 


Although it is known that some antibodies lose ` 


effectiveness when incubated at 37 degrees C., none of 
the antibodies used in this study appeared to be 
affected when incubated at this temperature. Com- 
mercial anti-HCG and anti-FSH (Calbiochem, La Jolla, 
California) appeared to work equally as well in both the 
48 hour and six-day assays. 

The parallelism between the standard curves 
employing the 48 hour and six-day incubation method 
for FSH and LH appear to indicate similar im- 
munologic behavior for the two systems, This paral- 
lelism has been observed in a radioimmunoassay which 
carries out the complete reaction at 37 degrees C.” The 
slight increase in binding of the standard curves with 
the use of the 48 hour incubation method suggests that 
the first antibody could be used at a slightly greater 
dilution with a subsequent improvement in sensitivity 
when measuring sera with low levels of hormone. By 
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Fig. 4. Comparison of standard curves for FSH with the use of 
a 48 hour versus a six-day incubation methodology. First 
antibody was used at 1:20,000 for the 48 hour assay and 
1:15,000 for the six-day assay. 


use of a final anti-HCG dilution of 1: 150,000 in the 48 
hour assay and comparing it to the six-day assay with a 
dilution of 1: 100,000, the standard curves are virtually 
indistinguishable (Fig. 3). Similar results have been 
shown when the anti-FSH has been reduced to a final 
dilution of 1: 20,000 in the 48 hour assay (Fig. 4). 

In this comparison study anti-RGG from our own 
sheep was used diluted 1:8 in PBS buffer. It was found 
that anti-RGG from commercial sources could be used 
at greater dilutions (Serono Pharmaceuticals, Rome, 
Italy, 1:25, and Antibodies Incorporated, Davis, 
California 1:32). When these commercial sources of 
anti-RGG were used, the precipitates in the B, and 
standard tubes were almost nonexistent in the 48 hour 
assay. As a result there was a frequent loss in 
precipitated counts from aspiration errors. In order to 
create an adequate precipitate to facilitate aspiration 
when anti-RGG from these sources was utilized, 0.1 ml. 
of normal sheep serum was added to the background, 
B,, and standard tubes. Presently the assay tubes for 
the 48 hour incubation method are centrifuged at 
5,000 r.p.m. for seven minutes without any appreciable 
differences in results. 

It has been shown that identical serum samples may 
have differences in the quantitative results when 
measured by different laboratories with the use of the 
same standard, antisera, and incubation methods. Even 
greater differences in the quantitative results have 
been shown when the methodologies are altered.’ 
Identical serum samples assayed in both the 48 hour 
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and six-day assays showed quantitative differences but 
were within an acceptable range of variation. Although 
the maximum coefficient of variation of 13.6 per cent 
for LH and 15.3 per cent for FSH between the two 
assay systems was greater than the maximum 
between-assay variation of 12 per cent for the 48 hour 
assay and 10.2 per cent for the six-day assay, it 
appeared reasonable considering the differences in 
methodology. The within-assay and between-assay 
coefficients of variation for both the 48 hour and 
six-day assay were comparable to the variation for the 
double antibody radioimmunoassay system reported 
by others.-”. 
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From this study it has been shown that quantitative 
results obtained in the 48 hour assay were comparable 
with those obtained in the six-day assay. The added 
advantage of providing a result in 48 hours rather than 
one week makes this assay well suited for a clinically 
oriented laboratory. 


The authors are grateful for the technical assistance 
provided by Linda A. Levesque, Stephen Kirsch, 
William Donn Rogosin, and Susan Griffin. 





REFERENCES 


1. Midgely, A. R., Rebar, R. W., and Niswender, G. D.: 
Radioimmunoassays employing double antibody tech- 
nique, Acta Endocrinol. 63: 247, 1969. (Suppl. 142.) 

2. Vaitukaitis, J., Robbins, J. B., Nieschlag, E., and Ross, G. 
T.: A method for producing specific antisera with small 
doses of immunogen, J. Clin. Endocrinol. Metab. 33: 988, 
1971. 

3. Vaitukaitis, J. L., Braunstein, G. D., and Ross, G. T.: A 
radioimmunoassay which specifically measures human 
chorionic gonadotropin in the presence of human 
luteinizing hormone, Am. J. OBsTET. GynecoL. 113: 751, 
1972. 

. Vaitukaitis, J. L.: Personal communication. 

. Midgely, A. R.: Radioimmunoassay for human follicle- 


op 


stimulating hormone, J. Clin. Endocrinol. Metab. 27: 


295, 1967. s ; 

6. Midgely, A. R., and Jaffe, R. B.: Regulation of human 
gonadotropins: X. Episodic fluctuation of LH during the 
menstrual cycle, J. Clin. Endocrinol. Metab. 33: 962, 
1971. 

7. Brown, L. P., Besch, P. K., Skelley, D. S., and Buttram, V. 


C.: Overnight radioimmunoassay of human follicle-. e. 


stimulating hormone, Clin. Chem. 19: 197, 1973. 

8. Taymor, M. L., and Miyata, J.: Discrepancies and 
similarities cf serum FSH and LH patterns as evaluated 
by different assay methods, Acta Endocrinol. 63: 324, 
1969. (Suppi. 142.) 

9. Wide, L., and Nillius, S. J.: Effects of oestrogens on 
serum levels of LH and FSH, Acta Endocrinol. 65: 583, 
1970. . N . 

10. Yen, S. S. C., Vela, P., and Rankin, J: Inappropriate 


secretion of follicle-stimulating hormone and luteinizing - 


hormone in polycystic ovarian disease, J. Clin. Endo- 
crinol. Metab. 30: 435, 1970. 

11. Yen, S. S. C., Tsai, C. C., Naftolin, F., Vandenberg, G., 
and Ajabor, L.: Pulsatile patterns of gonadotropin release 
in subjects with and without ovarian function, J. Clin. 
Endocrinol. Metab. 30: 435, 1970. 

12. Wallach, E. F., Root, A. W., and Garcia, C.-R.: Serum 
gonadotropin response to estrogen and progesterone in 
recently castrated human females, J. Clin. Endocrinol. 
Metab. 31: 376, 1970. 


«) 


The Copper T 220C: A new long-acting copper 
intrauterine contraceptive device 


DONNA L. COOPER, M.D. 
ANITA K. MILLEN, M.D. 
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Los Angeles, California 


The Copper T(TCu) intrauterine contraceptive device (IUD) has been found to be an 
effective method of contraception but has the disadvantage of needing periodic 
replacement due to loss of copper through dissolution and fragmentation of the copper 
wire. Modification of the Copper T to overcome this disadvantage involved substitution of 


copper sleeves for wire on the vertical arm and the addition of copper sleeves to the 


horizonial arms to give an effective surface area of 220 sq. mm. of copper and an 
estimated life span of 20 years. A randomized comparative study was undertaken in 999 
women to determine if the new model performed. as well as the wire-wound Copper T 

300. Net cumulative first-event rates at one year were as follows: TCu 

220C—pregnancy 0.9, expulsion 3.7, removal for pain or bleeding 14.4; TCu 
300—pregnancy 1.1, expulsion 3.1, removal for pain or bleeding 9.3. None of the 
differences in event rates were significant. If long-term follcw-up confirms these , 
findings, this new long-lasting copper intrauterine device cculd become the IUD of choice 


for all women. 


MANY REPORTS FROM this clinic, as well as others, 
have shown that the Copper T(TCu) intrauterine 
contraceptive device (IUD) is an effective and well- 
tolerated contraceptive method for both nulliparous 
and multiparous women.'~? j 

In addition to the extensive clinical studies of the 
TCu 200, various modifications in the amount of 
copper and its position upon the plastic have been 
developed! and tested clinically. The TCu 300 has 
approximately 300 mm.? copper wire wound around 
the vertical arm, while the TCu 380A has two 30 mm2 
copper sleeves placed on the horizontal arm in addition 
to 300+ mm.* copper on the vertical arm. The 
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disadvantage of the use of copper wire is its relatively 
short duration of action. Devices with copper wire need 
to be replaced at intervals of about three years. 

To overcome this disadvantage, the International 
Committee for Contraception Research of The Popula- 
‘ion Council devised’a new modification of the TCu, 
the Copper T 220C. This device has five solid copper 
sleeves on the vertical arm, as well as two copper sleeves 
on the horizontal arm of the T-shaped plastic device 
for a total of seven sleeves with a surface area of 220 ` 
mm. and an estimated’ duration of effectiveness of 
more than 20 years. 

In order to compare the performance of this 
long-lasting copper IUD with the wire-wound model, a 
randomized comparative study of the TCu 220C and 
the TCu 300 was performed. l 


Material and methods 


Between January and July, 1973, 999 TCu devices 
were inserted into all women attending the Family 
Planning Clinic of Women’s Hospital who were willing 
to use an investigational IUD and were able to return 
for follow-up. The device to be inserted was chosen on 
the basis of the last digit of the patient’s previously 
assigned hospital number. Patients with odd numbers 
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Table I. Mean and range of various aspects of 
total cohort data of two groups 


Data | TCu 300 TCu 220C 


Number inserted 516 483 
Age 23.1 (14-42) 22.7 (15-45) 
Gravidity 1.05 (0-9) 1.20 (0-6) 
Parity 0.55 (0-9) 0.48 (0-5) 


Nulliparous women 363 (70.3%) 337 (69.8%) 


Table II. Mean and range of cohort data of 
nulliparous women in two groups 


Data TCu 300 TCu 220C 


Number inserted 363 334. 
Age 22.3 (14-40) 22.2 (15-39) 
Gravidity 0.38 (0-6) 0.34 (0-3) 
Parity 0 0 


received a TCu 220C. Those with even numbers 
received a TCu 300. A total of 463 women received the 
220C and 516 the 300. All devices were inserted by 
family planning clinic staff physicians with the use of a 
modified loop inserter and push-in technique.* 

As would be expected from this randomization, the 
populations using each device were similar in age, 
gravidity, parity, and per cent of nulliparous women 
(Table I). Separate analysis of nulliparous women and 
~ multiparous women separately also revealed that the 
groups using each device were comparable (Tables II 
and III). Event rates during the first 12 months’ 
experience were calculated by life-table analysis with a 
computer program.® 


Results 


There was no difference noted in ease of insertion or 
postinsertion pain between the two devices. First 
segment net cumulative termination rates for the first 
year of use ‘for each device are summarized for all 
patients in Table IV, for nulliparous patients in Table 
V, and for multiparous patients in Table VI. For each 
event rate, the 95 per cent confidence intervals of the 
standard error of the mean overlapped, indicating no 
significant difference between the two devices. The 
pregnancy rates at one year were about one per cent 
for each device. Pregnancy rates were slightly though 
not significantly higher among multiparous women. 
About 70 per cent of the nulliparous patients had 
never been pregnant, and a certain percentage of these 
women were probably infertile. 

. Expulsion rates at one year were less than 4.0 per 
100 women in both groups with little difference 
between devices or between nulliparous and multipar- 
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Table III. Mean and range of various aspects of 
cohort data of multiparous women in two groups 


Data TCu 300 ` TCu 220C 


Number inserted 153 146 
Age 25.1 (15-421 24.1 (15-45) 
Gravidity 2.3 (1-9) 2.0 (1-6) 
Parity . 1.9 (1-9) 1.6 (1-5) 





ous women. The rate of removals for pain and/or 
bleeding was higher for the TCu 220C than for the 
TCu 300, but the difference was not significant. Rates 
of removals for other medical reasons, planned 
pregnancy, and other personal reasons were also 
similar for the two devices. 

Over-all continuation rates at the end of one year ~ 
were also similar for both devices, with rates of 79.7 
and 74.9 per 100 users calculated for the TCu 300 and 
TCu220C, respectively. This difference in continua- 
tion rates was also not significant. 


Comment 


The major disadvantage of the Copper T with wire 
winding is the need for periodic replacement. This 
arises because the copper undergoes gradual dissolu- 
tion in an uneven manner so that breaks in the copper 
wire can occur. The TCu 220C was developed to 
overcome this disadvantage. By substituting sleeves for 
wire, a much greater effective reservior of copper is 
achieved and the possibility of wire breakage is 
obviated. The TCu 220C also includes copper sleeves 
on the horizontal arms, which decreases the chance of 
fundal pregnancy because of the presence of copper in 
that area. This is especially important when there is 
downward displacement or partial expulsion of the 
device. 

The TCu 200 device has been estimated to. lose 
between 25 and 50ug per day of copper,® and Tatum’ 
has recommended that these devices be replaced at 
three-year intervals based on the actual amount of 
copper remaining on the device and the continued 
contraceptive effectiveness at two years. By substituting 
sleeves for wire and assuming the rate of release of 


. copper is similar per unit surface area for both sleeves 


and wire, the copper on the TCu 220C is estimated to 
last more than 20 years. This clinical trial has shown 
that enough copper is released to maintain comparable 
contraceptive effectiveness at least through the first 
year. - 

The Copper T has already been shown to have two 
major advantages in’ comparison with other plastic 
IUD’s: (1) The TCu is easier to insert and better 
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Table IV. Net event rates per 100 women at one year 





Event g 
Pregnancy 1.1 (0.3-2.4) 0.9 {0.2-2.2} 
Expulsions 3.1 (1.5-4.6) 3.7 (1.9-5.5) 

. Removals 

Pain/bleeding 9.3 (6.7-12.0) 14.4 (11.1-17.7) 
Other medical 2.1 (1.0-3.8) 0.9 (0.2-2.2) 
Planned pregnancy 2.7 (1.2-4.2) 3.1 (1.5-4.7) 
Other personal 2.1 (1.0-3.8) 2.2 (1.1-4.0) 
All causes 20.3 (16.7-24.0) 25.1 (21.1-29.2) 

Continuation 79.7 74.9 
Number enrolled 516 483 
Woman months 5,205 4,775 
Lost to follow-up 9% 1% 

Table V. Net event rates at one year for nulliparous women 

Event 
Pregnancy 0.9 (0.2-2.6) 0.6 (0.1-2.2) 
Expulsions 3.1 (1.3-5.0) 4.0 (1.8-6.2) 
Removals , 

Pain/bleeding 9.6 (6.4-12.8) 12.7 (9.0-16.4) 
Other medical 2.4 {1.1-4.7} 0.9 (0.2-2.7) 
Planned pregnancy 2.4 (1.1-4.7) 2.8 (1.3-5.3) 
Other personal 2.3 (1.0-4.6) . 2.2 (0.9-4.5) 
All causes 20.8 (16.4-25.2) 23.3 (18.5-28.0) 

Continuation 79.2 76.7 
Number enrolled 363 337 
Woman months 3,650 3,397 
Lost to follow-up 8% 5% 

Table VI. Net event rates at one year for multiparous women 

Event 
Pregnancy 1.4 (0.2-5.2) 1.5 (0.2-5.3) 
Expulsions 2.8 (0.8-7.2) 3.0 (0.8-7.5) 
Removals 

Pain/bleeding 8.6 (3.8-13.3) 18.4 (11.8-25.1) 
Other medical 1.4 (0.2-5.1) 0.7 (0.02-4.0) 
Planned pregnancy 3.6 (1.3-8.2) 3.7 (1.2-8.7) 
Other personal 1.4 (0.2-5.1) 2.3 (0.5-6.7) 
All causes 19.2 (12.6-25.9) 29.6 (21.7-37.4) 

Continuation 80.8 70.4 
Number enrolled 153 146 
Woman months 1,556 1,348 
Lost to follow-up 10% 10% 


tolerated by nulliparous women.® (2) There is less 
menstrual blood loss in both nulliparous and multipar- 
ous women with the copper devices.? The major 
disadvantage has been the need for periodic replace- 
ment, which is not necessary for the plastic devices. 
The results of this randomized study indicate that the 
TCu 220C, which is not expected to have this 
disadvantage, has event rates similar. to those of the 


wire-wound TCu 300 in the first year of use. If 
long-term follow-up confirms these findings, the TCu 
220C could become the IUD of choice for all women. 


We acknowledge the contribution of James Winter, 
M.D., in developing the computer program used for 
life-table analysis. The assistance of Harlene Breaux 
and Marie Fielding is also gratefully acknowledged. 
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Effect of clomiphene citrate on serum prolactin 


in infertile women with ovarian dysfunction 


KATSUYOSHI SEKI, M.D.* 
MITSUNORI SEKI, M.D. 
TOSHIKO OKUMURA, M.D. 
KO-EN HUANG, M.D.** 
Chiba, Japan 


Serum prolactin (PRL) levels were determined by radioimmunoassay in 12 normal, 
menstruating women and in 26 infertile women with ovarian dysfunction for one cycle or 


for about 30 days in amenorrheic women. Galactorrhea was not observed. No significant 
change in serum PRL levels was observed throughout the normal, menstrual cycle. Of the 


26 patients with ovarian dysfunction, seven showed PRL levels higher than normal. 
Twelve of the 26 patients were treated with clomiphene citrate (Clomidt), 100 mg. daily 
for 5 days. Ovulation occurred in seven, and pregnancy was achieved in two of them. 
Serum PRL, follicle-stimulating hormone, and luteinizing hormone were measured for a 
` preceding control cycle and during the cycle following Clomid treatment in the 12 
patients. The serum PRL levels were normal during the control cycle in five of the 
patients who ovulated with Clomid and high in four patients who failed to ovulate. 
Although serum PRL levels were not significantly changed by Clomid in the patients who 
ovulated with the drug, they were markedly decreased during and immediately after 
Clomid treatment in patients who failed to ovulate with Clomid. 


THE MOST OBVIOUS aspect of prolactin (PRL) action 
in vertebrates is related to reproduction.! However, the 
role of PRL in human reproduction is not certain. 
Several investigators*-* have measured serum PRL 
during menstrual cycles with a recently developed 
radioimmunoassay for human PRL and found no 
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consistent pattern. Further, serum PRL levels in 
patients with ovarian dysfunction have not yet been 
characterized, though high serum PRL levels were 
found in women with amenorrhea-galactorrhea syn- 
dromes.® 7 Therefore, it was our aim to study the 
variations in serum levels of PRL over a prolonged 
period of time for two purposes: (1) to compare serum 
PRL levels in ovarian dysfunction with those of normal, 
menstruating women; (2) to determine the effect of 
clomiphene citrate (Clomid) on serum PRL levels in 
women with ovarian dysfunction. 


Material and methods 


Serum PRL levels were determined for one 
menstrual cycle in 12 normal menstruating women, 19 
to 23 years of age. Serum PRL levels were also 
determined in 26 women with ovarian dysfunction for 
one cycle or for about 30 days in an amenorrheic 
patient. The clinical diagnoses were as follows: one, 
primary amenorrhea; seven, secondary amenorrhea; 
six, oligomenorrhea; six, anovulatory cycle; and six, 
short luteal phase. Of the 26 patients with ovarian 
dysfunction, 12 (one, primary amenorrhea; four, 
secondary amenorrhea; three, oligomenorrhea; three, 
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Table I. Mean levels of serum prolactin in patients with ovarian dysfunction 


Type of ovarian dysfunction | Means* + standard errors 


Primary amenorrhea 473+ 5.6 
Secondary amenorrhea 
Oligomenorrhea 
Anovulatory cycle 


Short luteal phase 


92.4 + 11.1, 50.9 +6.5, 34.7 + 4.8, 23.3 
59.2+ 7.6, 44.5 + 7.5, 23.5 + 1.9, 23.0 
68.3 + 6.5, 50.3 + 5.4, 25.4 + 2.4, 24.6 
31.6 + 7.1, 31.2 + 2.8, 23.7 + 2.0, 20.6 


*Serum prolactin levels were expressed in terms of nanograms of HPr V-L-S No. 1 per milliliter of serum. 


Table II. Mean levels of serum prolactin in control cycle and in cycle after Clomid treatment 


Patient 


Patients whe ovulated with Clomid 


N. K. 23.5 + 1.9ł 
T. K. 50.3 + 5.4 
K. K. 25.4 + 2.4 
I. K. 13.6 + 2.2 
S. S. 23.7 + 2.0 
Mean (a) 26.9 + 2.2 
Patients who failed to ovulate with Clomid 
A.T. 59.2 + 7.6 
S.K 47.3 + 5.6 
Y.S 23.0 + 3.1 
I.M 50.9 + 6.5 
M. K 68.3 + 6.5 
Mean (b) 52.0 + 3.4 
b/a 1.93 
Difference* p< 0.001 


_ between a and b 





N.S. = Not significant. 


Cycle after f 
Control cycle (A) Clomid treatment (B; BIA 


+ 2.8, 23.0 = 3.1, 21.5 + 1.7,8.2 + 1.7 
+ 2.2, 21.4 = 3.0, 12.1 + 2.1 
+ 4,4, 22.7 = 1.5, 21.1 + 3.2 
+ 2.6, 19.6 + 2.2, 14.3 + 1.0 
Difference* 
between A and B 
27.7 + 2.6 1.17 N.S. 
43.2 + 7.0 0.86 N.S. 
23.8 + 1.7 0.94 N.S. = 
18.8 + 2.7 1.38 N.S. 
27.14 1.2 1.14 N.S. 
28.1 + 2.0 1.04 N.S. 
38.3 + 6.1 0.65 N.S. 
35.5 + 4.4 0.75 N.S. 
24.3 + 2.6 1.06 . N.S. 
29.4 + 2.4 0.58 p < 0.01 
51.3 + 7.2 0.75 N.S. 
35.7 + 2.4 0.69 p < 0.001 
1.27 
N.S. 


*Significance of differences between means was determined by the Student's t test. 
Serum prolactin levels were expressed in terms of nanograms of HPr V-L-S No. 1 per milliliter of serum. 


anovulatory cycle; and one, short luteal phase) were 
treated with Clomid in a dose of 100 mg. daily for 5 
days from the fifth day of menses or bleeding induced 
by subcutaneous injection with 50 mg. of progesterone 
(Proluton, Schering A.G.). The short luteal phase was 
defined only by a period of eight days or less from the 
nadir on the basal body temperature (BBT) chart to 
the onset of menstrual flow. Sera were obtained serially 
from the 12 patients through two consecutive cycles 
(one control and one after Clomid treatment). Ovula- 
tion was judged by BBT, urinary pregnanediol excre- 
tion, endometrial findings, cervical mucus, vaginal 
smear, and pregnancy. None of the patients studied 
showed galactorrhea. 

Serum PRL levels were determined by radioim- 
munoassay® with the double-antibody solid-phase 
method® for separating antibody-bound from free 
labeled hormone with slight modifications. Serum PRL 
concentrations were expressed as nanograms of HPr 
V-L-S No. | per milliliter of serum. The intra- and 
inter-assay coefficients of variation were 12 and 20 per 
cent, respectively. Serum levels of follicle-stimulating 


hormone (FSH) and luteinizing hormone (LH) were 
measured by radioimmunoassays as previously de- 
scribed” and expressed as micrograms of LER 907 per 
100 ml. of serum. The intra- and inter-assay 
coefficients of variation in the radioimmunoassay for 
FSH were § and 10 per cent, respectively, and those for 
LH were 7 and 14 per cent, respectively. The 
radioimmunoassay kit for PRL as well as the kits for 
FSH, LH, HPr V-L-S No. 1, and LER 907 were 
supplied by the National Pituitary Agency, National 
Institute of Arthritis, Metabolic and Digestive Diseases, 
National Institutes of Health. 


Results 


Serum PRL concentrations during the menstrual 
cycle. There was no significant difference between 
serum PRL levels during the follicular phase 
(17.8 + 1.3 ng. per milliliter) and those during the 
luteal phase (17.9 + 1.4 ng. per milliliter). The mean 
serum concentration during the menstrual cycle was 
17.8 + 1.0 (standard error) ng. per milliliter. 

Serum PRL levels in patients with ovarian dysfunc- 
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tion. The means (+tstandard errors) of serum PRL 
concentrations in the 26 patients with ovarian dysfunc- 
tion are shown in Table I. Only one patient with 
primary amenorrhea was studied, and she had high 
serum PRL levels. The mean serum PRL levels of seven 
patients with secondary amenorrhea ranged from 
normal (8.2 ng. per mililiter) to high (92.4 ng. per 
milliliter). Five of the seven patients had serum PRL 
levles within the normal range, and the other two had 
high levels. The serum PRL levels of patients with 
oligomenorrhea also ranged from normal (12.1 ng. per 
milliliter) to high (59.2 ng. per milliliter). Of six 
patients with anovulatory cycles, four had normal 
serum PRL concentrations and two had high concent- 
rations. All the patients with short luteal phases had 
normal serum PRL levels. 

Effect of Clomid on serum PRL levels in women 
with ovarian dysfunction. Twelve patients with ova- 
rian dysfunction were treated with Clomid. Ovulation 
was induced in seven (two, secondary amenorrhea; 
one, oligomenorrhea; three, anovulatory cycles; one, 
short luteal phase), and pregnancy was achieved in two 
patients with secondary amenorrhea. 


Comment 


This is the first report describing serum PRL 
concentrations in women with various types of ovarian 
dysfunction. Although patients with short luteal phases 
showed serum PRL concentrations within the normal 
range, patients with amenorrhea, oligomenorrhea, and 
anovulatory cycles showed serum PRL concentrations 
which ranged from normal to high. Thus, the present 
study indicates that patients with ovarian dysfunction 
may have associated normal or high serum PRL levels. 
The high serum PRL levels found in some of the 
patients studied suggest the associated disturbance of 
regulation of PRL secretion in addition to that of 
gonadotropins in these patients without galactorrhea. 
` Of the 12 Clomid-treated patients, seven ovulated. 
Two of the patients who ovulated showed high serum 
PRL concentrations, and the other five patients showed 
normal levels. Of the five patients who failed to ovulate 
with Clomid, four.showed high serum PRL concentra- 
tions. These results would seem to indicate that 
patients with high serum PRL concentrations are not 
likely to respond to Clomid treatment. However, the 
findings that two patients with high serum PRL 
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dromes are characterized by high circulating PRL 
levels and low or normal excretion of total urinary 
gonadotropin® or low or normal circulating gonado- 
tropins.” 1-18 In such patients, a decrease in serum 
PRL induced with 2-Br-a-ergocryptine (CB-154)" % 
or L-dopa" was followed by rises in gonadotropin se- 
cretion and ovulation. Precipitous fall in serum PRL 
induced by CB-154 also; was associated with a sig- 
nificant rise of serum FSH in normal postpartum 
women as in the case of amenorrhea-galactorrhea 
syndrome.” The decrease in serum PRL appears to 
stimulate gonadotropin secretion in these patients. 
However, two patients with high serum PRL levels 
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CO, hysteroscopy: Diagnosis and treatment 


H. J. LINDEMANN 
J. MOHR NES 
Hamburg, West Germany 


The authors have been using hysteroscopy for intrauterine examination and also for 
transuterine tubal sterlization for some years, and have adopted the use of CO3 gas as the 
distension medium. They explain their suggested values, review their experience, and state 
their reasons for believing that hysteroscopy is safe and should be more widely used. 


"i ysTEROoscoPy is one of the oldest endoscopic 


examination methods used in gynecology; it is also 
called utero- or metroscopy. Pantaleoni? introduced 
the first hysteroscope in 1869. Recent improvements in 
optical and technical instruments have renewed in- 
terest in this procedure. For the past 3⁄2 years we have 
been interested in the use of hysteroscopy to detect 
intrauterine diseases and subsequently for transuterine 
tubal sterilization. We have tried all of the known fluids 
as distension media. Based on our experiences with 
laparoscopy and tubal pertubation, we adopted the use 
of CO, gas as the distension medium to produce a 
permanent pneumometra. Compared with other 
techniques, we think this is the most suitable way to 
distend the uterine cavity—which is, under normal 
conditions, a shallow cleft. 

In 1970 we started performing the examinations 
with a 10 Ch. endoscope, but we found that the 
information obtained of the uterine cavity with the use 
of a 2.7 mm. optic was insufficient and the light was too 
weak. For the last 24% years we have worked with a 
hysteroscope 7 mm. in diameter. A foroblique optic of 
4 mm. enlarges the cavity much better and in addition 
the light quality is improved. This instrument, made by 
Storz,* can also be used for the cystoscopy. Through a 
working channel one can insert a urinary catheter for 
tubal sounding, an electroprobe for cauterization, and 
a biopsy forceps or other instruments. In order to 
prevent the escape of CO, gas we developed a 


From the Elisabeth Krankenhaus. 
Received for publication July 2, 1974. 
Revised January 15, 1975. 

Accepted January 23, 1975. 


Reprint requests: H. J. Lindemann, M.D., Elisabeth 
Krankenhaus, Hamburg, West Germany. 


*Storz KG., 72 Tuttlingen, West Germany. 


129 


hysteroscope adaptor* which is necessary to maintain 
a permanent pneumometra. For gas insufflation we 
have used in the last year only the Hysteroflator 
1000,+ a CO, insufflation apparatus made expecially 
for hysteroscopy. By means of its reliably adjusted 
technique, the desired quantity of gas for insufflation 
can be predetermined. An electronic CO, gas-volume 
gauge monitors the insufflated gas. A constant insuffla- 
tion pressure guarantees a continuous gas flow and 
consequently a pneumometra for a sufficiently dis- 
tended uterine cavity. Manometers of the apparatus 
show exactly the gas flow rate, that is, the gas quantity 
per minute which is insufflated into the uterus and the 
intrauterine pressure. The principle of the Hys- 
teroflator is as follows: If the intrauterine pressure 
increases, the flow drops; the flow stops when a 
pressure of 200 mm. Hg is achieved. So no complica- 
tions can result from too much insufflated gas or too 
high an intrauterine pressure. 

The procedure is performed in the proliferative 
phase, because one obtains at this time the best 
visualization of the uterine cavity. The endometrium is 
not abundant and in general the tendency to bleeding 
and the mucus production is minimized. After care- 
ful cervical dilatation to Hegar 7 a hysteroscope is 
inserted, the hysteroscope adaptor fixed by vacuum on 
the cervix, and the pneumometra produced. Normally, 
for permanent distension of the uterine cavity, we used 
a gas flow of 40 to 60 ml. per minute, while the 
intrauterine pressure ranges between 40. and 80 mm. 
Hg. The procedure was originally performed under 
general anesthesia but in the last two years we have 
used only local anesthesia. We produce a paracervical 
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Table:I. Indications and contraindications for 
hysteroscopy 





Indications: 

1. Premenopausal bleeding 

2. Abnormal bleeding 

3. Infertility and sterility 

(a) Habitual abortion 

(b) Incompetent cervix 

(c) Enlarged postcoital test 
. Sterilization 
. Deformations and abnormalities of the uterus 
. Evaluation and staging of carcinoma (corpora) 
Lost IUD 


traindications: 
Gravidity 
. Incomplete abortion 
. Heavy bleeding 
. Severe purulent endometritis 
. Infected pelvic inflammatory disease 


Co 


oe we ro S “IO oO 


Table II. Abnormalities found in 1,100 diagnostic 
hysteroscopies 


Corpus carcinoma 6 
Uterus arcuatus 8 
Uterus unicollis bicornis 3 
Uterus subseptus 14 
Synechias > - 42 
Submucous fibromas 58 
Polyps - 91 
Polypous endometrium © 96 

Total -> 318, 

i 28.9% 


Table III. Abianaine found in 145 atenality and 
. sterility patients l 


Polyps : i 25 
Polypous endometrium 27 
Fibromas 9 
Synechias 16 
Uterus septus 4 
Uterus arcuatys _ 4 

Total’ - 85 

58% 


block with 1 per cent Xylonest,* 7 ml. for each side. We 
have not observed any side effects and analgesia is 
almost immediate. 


After reviewing more ‘than 1,695 ipio we _ 


have found the indications and contraindications for 
this procedures listed in Table I. 

‘Visualization of the uterine cavity for diagnostic 
evaluations and therapeutic procedures was essentially 
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satisfactory in nearly all 1,695 hysteroscopies. One is 
able to identify details of the cavity and to distinguish 
between typical pictures of the endometrium according 
to the phase of the cycle at the time of inspection. 
Further, one can recognize small, flat, embedded, 
submucous fibromas, synechiae, mucous membranes, 
septa, polyps, and carcinomas which are without , 
clinical symptoms and which cannot be discovered by 
dilatation and curettage or hvsterosalpingography 
because of their minute sizes. The combination of 
hysteroscopy and exploratory laparoscopy seems espe- 
cially a progressive result in discovering the causes of 
sterility and infertility. It is possible to obtain informa- 
tion about intrauterine diseases, the patency of the 
tubes by chromopertubation, and the interrelationship 


of the pelvic organs. Say, 


The raw data of the diagnastic evaluations are 
summarized in Table, II. A total of 1,100 patients have 
been examined for diagnostic reasons. In 28.9 per 
cent we observed pathologic anatcmical changes of the 
endometrium. Mainly we found a polyposis in 96 cases 
which means histologically glandular cystic hyperplasia 
of the endometrium; 91 patients had polyps; submuc- 
ous fibroids were found in 58 cases, uterine malforma- 
tions in 17 cases, and in three a corpus carcinoma could 


be diagnosed without clinical symptoms. 


Hysteroscopy was performed on 145 infertility and 
sterility patients. Table III shows the results. In 58 per 
cent we recognized pathologic changes of the uterine 
cavity as malformations,®, synechiae,!® polypous en- 
dometrium,2” fibromas,® and polyps.” 


Therapy 


For 24% years we have been accumulating data and 
experiences with transuterine electrocoagulation of the 
pars intramuralis tubae by means of the hysteroscope 
as a method for sterilization. Up to now we have 
treated more than 450 women. Follow-up examina- 
tions of 267 cases after about 12 weeks and later 
showed a success rate of 90.2 per cent, if we coagulated 
the patients in the early proliferative phase of the cycle 
with a low temperature of about 90° C. for 60 seconds. 
For electrocoagulation we employ a high-frequency 
apparatus of Siemens,* Radiotom 617, and a 60 cm. ` 
long electroprobe by Lindemann of 1 mm. diameter. 
The probe is equipped with an insulation cap to 
prevent frontal warmth generation, so that thermal 
injuries to the outer wall or the neighboring organs 
cannot lead to complications. The heat generated 
develops nearly radially and can reach only the 
myometrium. , 
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Table IV. Summary of 267 follow-up examinations 3 months after transuterine tubal sterilization 









No. of 
Phase of the cycle 





Patients, 242; 
Temperature, 90° C.; 
Time, sec.: 60 


Proliferative phase 234 211 
Secretory phase, 8 

4 to 7 days post 

abortion 


Patients, 33; 
Temperature, 140° C.; 
Time, sec.: 5 to 7 


Proliferative phase 23 
g Secretory phase, 10 
4 to 7 days post 
abortion 


Occlusion 


Gravidity 





14 9 6 intrauterine, 
1 ectopic, 
1 interstitial, 
=3,4% 

90.2% 9.8% 

5 3 3 

2 6 3 

4 5 4 





Our conclusions are summarized in Table IV. A total 
of 234 patients treated in the early proliferative phase, 
with a coagulation temperature of 90 ° C. and about 60 
seconds’ duration, were followed up for 3 months and 
had a hysterosalpingography or a control hysteros- 
copy. Of these, 21] (90.2 per cent) had bilateral tubal 
occlusion; 14 of these had unilateral and nine bilateral 
patency of the tubes. Eight patients in this group 
became pregnant (six intrauterine, one ectopic, one 
interstitial). Three pregnancies were observed in 
patients treated in the secretory phase with 90°C. or 4 
to 7 days after termination. Table IV shows the results 
in 33 patients treated with 140°C. for 5 to 7 seconds. 
We recognized bilateral tubal occlusion only in 15 
cases. The rate of tubal closure was lower than in the 
other group. There were three pregnancies in this 
group treated in the proliferative phase and four 
treated 4 to 7 days after termination became preg- 
nant. We found that the procedure performed in the 
early proliferative phase with low temperature (90° C.) 
and the time of about 60 seconds resulted in a higher 
bilateral occlusion compared with only 65 per cent of 
the other.group. 

The pregnancy rate in our selected material is 3.4 
per cent (six intrauterine, one ectopic, one interstitial). 
We observed four pregnancies in a group of patients 
who’ were in the first 3 months after hysteroscopic 
sterilization and were not using contraceptives. We 
cannot confirm the theory of functional sterility 
(Mikulicz-Radecki, 1926; Kipfer, 1950; Kneer, 1951; 
Horstmann, 1952, Moricard, 1956; Black and Asdell, 
1958; Rauscher, 1969; Stegner, 1969; Koster, 1970). 
This theory states that sterility could occur although 


Table V. Complications by 450 transuterine tubal 
sterilizations 


Pelveoperitonitis 
Perforation with electroprobe 
Total 


Oo} ho 


the tubes remain open, as long as their musculature 
and the “sphincter mechanism” have been destroyed. 
We are unable to prove this theory wrong or right at 
the moment, because it is impossible to examine the 
treated tubes histologically in order to see whether the 
musculature of the pars intramuralis has been dam- 
aged or not. From the practical point of view we only 
can recommend the use of contraceptives until a 
definitive tubal occlusion is confirmed. Two pregnan- 
cies were observed after occlusion was diagnosed by 
hysterosalpingography and one pregnancy after tubal 
insufflation control. It is possible that we opened the 
occlusion again by the contro] examinations or a 
recanalization of the tubes has taken place. Another 
reason could be a diagnostic failure of the 
hysterosalpingography—that it was only a tubal spasm 
and not a real occlusion. 


Complications 


We did not observe any complications in the group 
of more than 1,245 diagnostic hysteroscopies. Two 
perforations were recognized in the group of 450 
transuterine tubal sterilizations (Table V). In one of 
these cases the coagulation caused a necrosis of the 
bowel; in the other case only the uterine wall was 
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perforated. These complications could have been 
avoided by greater caution on the part of the operator. 
Two patients suffered from slight peritonitis some days 
after the procedure. Hysteroscopy seems to result in a 
very low complication rate. 

After a review of about 3,200 CO, hysteroscopies in 
Germany we can say that this is a simple and a safe 
method as long as one adheres to the suggested values 
for insufflation. Some CO, complications have occur- 
red in other hospitals and not with the insufflation 
apparatus we use. 

The complications observed include cardiac ar- 
rhythmias and even cardiac arrest, probably due to 
acidosis. In each case too much gas, up to 1,000 ml. per 
minute, had been insufflated, and possibly it entered 
the bloodstream. An inadequate insufflation apparatus 
was used. All these patients recovered without any 
serious consequences. To obtain some data about the 
CO, behavior we use we undertook blood-gas mea- 
surements (pH, Pcoz, and Po.) and electrocardiograms 
(ECG) during 55 hysteroscopies. We extended the 
observation time to 20 minutes and we found no 
significant changes in the blood gases of the patients. 
There was also no difference if the procedure was 
done under local or general anesthesia. The amount of 
CO, which can be absorbed depends on (1) Pcog, (2) 
pH, (3) percentage of oxygen saturation of hemoglo- 
bin, (4) temperature, and (5) blood flow per minute. 

We tried to determine, in our animal experiments, 
the compatibility of CO, injections and possible com- 
plications. In a group of 20 German shepherd dogs 
different CO, amounts were injected for 15 minutes 
into the vena femoralis under a pressure of 200 mm. 
Hg. The following measurements were made in all 
animals: (1) arterial blood pressure; (2) arterial blood 
pH, Pco,, Poz; (3) ECG changes; (4) heart rate; (5) 
respiratory rate. Clinical symptoms were also observed. 
We could recognize that up to a flow rate of 200 ml. per 
minute for 5 minutes no significant changes in blood 
gas, blood pressure, ECG, or any other symptoms were 
noticed. After this time changes could be observed. A 
flow rate of 400 ml. per minute and more caused an 
increase in the frequency of the heart and deeper 
respiration. There were also changes in the ECG such 
as extrasystoles and a depression of the ST-segment. 
The arterial blood Pco, increased, Po, decreased, and 
the pH changed to a slight acidosis. Clinical symptoms 
such as tachycardia, tachypnia, reduced’ respiratory 
rate, and restlessness were found. The blood pressure 
and pupillary refiex were nearly the same. Increasing 
the CO, up to 1,000 ml. per minute resulted in 
bradycardia, an increase of the Pco,, a clearly visible 
decrease of the Po,, and a pH change to acidosis. Two 
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minutes after the CO, injection the reflexes were 
extremely diminished and then apnea resulted. The 
blood pressure dropped from 100 to 50 mm. Hg and 
even lower. The ECG showed arrhythmias and right 
bundle branch block. 

The threshold dose for toxic reactions. is about 400 
ml. per minute for dogs. Lethal dosage was between 
400 and 1,000 ml. per minute. Death occurred after a 
latency period of about 100 to 120 seconds. Autopsy 
performed immediately after death did not show any 
signs of a CO, embolus. The main cause of these 
symptoms was the acidosis which resulted from the too 
high gas flow rate (insufflated gas quantity per minute). 

To prove the safety of any gas being injected 
intravenously, it must be demonstrated that the entire 


amount could be tolerated if shunted from the rightta.. * 


the left heart through a septal defect. Therefore we 
injected CO, directly into the carotid artery in another 
group of German shepherds dogs. The flow rate was 
100 ml. per minute under a pressure of 200 mm Hg. 
Even in this group no significant clinical symptoms of 
embolism were detected. We can confirm the experi- 
mental work of Oppenheimer and associates,” Durant 
and associates, Stauffer and associates,’ and 
Hoeffken and associates,® who also did animal ex- 
periments to prove the safety of CO,. 

To transfer these observations to human subjects we 
must compare the minute blood volume of the dogs 
with that of man to find the limits of compatability. The 
quality of CO, tolerated is directly proportional to the 
cardiac output. Only when a greater volume of CO, gas 
per minute is used can complications be expected; if 
appropriate volume and pressure are applied, prob- 
lems will be avoided. 

We assume that CO, hysteroscopy using the above 
mentioned insufflation values is safe. Rubin® reported 
figures collected from 380 authors and found no CO, 
complications among 80,000 tubal pertubations. 


Comment 


CO, hysteroscopy is a simple and safe method which 
can be performed as an outpatient procedure under 
local anesthesia. We think that this procedure is out of 
the experimental stage and will be a good diagnostic 
and therapeutic tool for the gynecologist. Hysteros- 
copy is a direct method for the evaluation of in- 
trauterine diseases and is far better than hysterosalpin- 
gography and the information obtained only by 
dilatation and curettage. Englund and associates’ 
proved this in very good work. They reported about a 
50 per cent failure rate of hysterosalpingography 
compared with their hysteroscopic results, and they 
missed many polyps and fibroids by doing only a 
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dilatation and curettage in comparison to hysteroscopic 
evaluation. Hysteroscopy is adding more precision to 
the diagnosis than hysterograms, endometrial biopsy, 
or curettage, because the uterine lesion can be 
visualized and a direct biopsy can be obtained. 

As CO, hysteroscopy enables a good visualization of 
the uterotubal junction it is easy to perform trans- 
uterine tubal sterilization by cauterization of the 
intramural part of the tubes. The success rate has been 
about 90 per cent when the patients were treated in the 
early proliferative phase with a coagulation tempera- 
ture of 90° C. As there are some failures in the 
diagnosis of tubal occlusion after transuterine tubal 
sterilization, we think the best method of evaluating the 
success of a transuterine sterilization is by hysteroscopy 
with the Hysteroflator 1000. By this control examina- 
‘tion the apparatus indicates a closure by intrauterine 
pressure of 200 mm. Hg and a flow rate of zero. By 
hysteroscopy one can observe the former area of the 
ostium to see if there is scarring and occlusion. On 
visualization, if some CO, bubbles disappear, one can 
be sure that it still remains open. Another symptom of 
tubal patency after sterilization could be the shoulder 
pain which also appears after a Rubin test if the tubes 
were patent. By this control hysteroscopy we can avoid 
as far as possible diagnostic failures of tubal occlusion. 
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Conclusion 


More than 3,200 CO, hysteroscopies have been 
performed in Germany without serious complications. 
We have proved, with our blood-gas analysis and our 
dog experiments, that CO; hysteroscopy is not hazard- 
ous. It is absolutely safe if our recommended values are 
used. 

In our opinion CO; is the best distension medium for 
the uterus because it is a gas natural to the body in 
contradistinction to the other media which are foreign 
to the body. CO, allows the visualization of the tissue 
and the identification of intrauterine diseases very 
clearly and the view is true to nature because it has the 
same optical qualities as air. Finally, from the practical 
peint of view, CO, is the best medium for the use and 
long life of the instruments. 

At the present time, when technologic process has 
taken such a large step forward, and when all medical 
disciplines wish to further their knowledge by inspect- 
ing the various body cavities, the endoscopic observa- 
tion of the uterus, which especially provides more 
subtle diagnosis, should find a place as one of the 
common diagnostic examination methods in our 
gynecologic practice. 
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Cervical conization was performed on 756 patients at the University of Kentucky 
Medical Center from July 1, 1964, to January 1, 1973. Sixty-six patients were pregnant 
at the time of conization. Eighty-six per cent of patients with cytologic findings of 
carcinoma in situ had histologic verification of carcinoma in situ or severe dysplasia, and 
there was absolute correlation between cytology and histology in 75 per cent of patients 
with occult invasive cancer. Cervical biopsies without colposcopic direction predicted 
either severe dysplasia or carcinoma in situ in 77 per cent of cases but were accurate in 
only seven of 24 patients with occult invasive cancer. Carcinoma in situ was present in 
30 per cent of hysterectomy specimens following conization but recurred in only seven per 
cent of patients followed without hysterectomy. Recurrent carcinoma in situ following 
hysterectomy was more common in patients with residual intraepithelial cancer in the 
uterus but was independent of the size of the vaginal cuff removed. Major postconization 
complications requiring hospitalization occurred in 3.4 per cent of nonpregnant patients 


and in 7.5 per cent of pregnant patients. 


SINCE ITS INITIAL description by Lisfranc' in 1815, 
the technique of cervical conization has undergone 
many changes. Sims,? in 1861, closed the cervix with 
silver wire sutures following conization and was the 
first to obtain healing by primary intention. Likewise, 
Sturmdorf,3 in 1916, described a method inverting 
cervicovaginal epithelium to cover the conization site 
which is still used in many institutions today. More 
recently, several investigators® * have described meth- 
ods of injecting vasoconstrictive solutions into the 
cervix at the time of conization in order to minimize 
blood loss. Despite these technical advances, cervical 
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conization remains a major operative procedure as- 
sociated with a five to ten per cent incidence of 
postoperative complications.* ® 

Perhaps even more important than changes in 
conization technique have been changes in the indica- 
tions for its performance. Whereas conization was. 
initially performed for invasive cervical cancer and-the 
repair of cervical lacerations,’ it has been used during 
the past three decades for the diagnosis and treatment 
of cervical epithelial abnormalities. With the utilization 
of colposcopy to direct cervical biopsies, it has been 
suggested by some investigators that cervical conization 
is being performed too frequently.® ° 

The present study was undertaken to determine the . 
diagnostic and therapeutic efficacy of cervical coniza-. 
tion as a method in the evaluation of patients with 
cervical neoplasia. 


Methods and results - 

From July 1, 1964, to January 1, 1973, cervical 
conization was performed on 756 patients at the 
University of Kentucky Medical Center. Sixty-six of 
these patients were pregnant at the time of conization. 


oz 
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Conization was carried out as a diagnostic method in 
patients with cytologic or biopsy findings of cervical 
epithelial abnormalities. Cytologic and histologic ab- 
normalities were graded according to the following 
classification: mild dysplasia, moderate dysplasia, se- 
vere dysplasia, atypical cellular changes, carcinoma in 
situ, microinvasive carcinoma, and invasive carcinoma: 
Cervical conization was performed in the absence of 
biopsy-proved invasive cancer within two months on all 
patients with cytologic or biopsy evidence of persistent 
moderate dysplasia, severe dysplasia, carcinoma in citu, 
or microinvasive carcinoma. Persistent moderate 
dysplasia was defined as moderate dysplasia on two 
occasions separated by at least three months. Microin- 
vasive cancer was defined as the presence of stromal 
invasion to a depth of less than 5 mm. 

Conization was performed according to the method 
of Parker and colleagues.’ Twelve to sixteen sections 
were made of each conization specimen, and additional 
step sections were cut when an area indicative of 
epithelial abnormality was noted. Areas of cervical 
epithelial abnormality were described as involving 
squamous epithelium, both glandular and squamous 
epithelium, or glandular epithelium alone. 

Basic characteristics of the patients studied are 
presented in Table I. The mean age, gravidity, and 
location of cervical epithelial abnormality was essen- 
tially the same in those patients who were pregnant and 
in those who were not. 

Seven hundred and seven patients had cervical 
conizations at this institution within eight weeks of 
cytologic examination. Conization findings in these 
patients are presented in Table II. Cytology and 


histology specimens were reviewed in all cases in which 


there was not absolute cytology-histology correlation. 
Eighty-six per cent of patients with cervical cytologic 


. findings of carcinoma in situ had histologic verification 
-of severe dysplasia or intraepithelial carcinoma on 


conization. Seventeen patients with normal or mildly 
dysplastic cytologic findings had severe dysplasia or 
carcinoma in situ on conization. However, no patient 
whose cervical cytology was normal or showed mild or 
moderate dysplasia had histologic evidence of invasive 
cancer in the conization specimen. Twenty-eight pa- 
tients (four per cent) with no visible cervical lesions had 
invasive cancer at conization. Twenty-one of these 
patients had cytologic diagnoses of invasive cancer, and 
the remainder had cytologic abnormalities ranging 
from atypical cellular changes to microinvasive cancer. 


” Age as an independent variable had no direct effect on 
the cytology-histology correlation. Thirty-eight pa- 


tients (5.4 per cent) had cytologic findings which were 
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Table I. Basic characteristics of patients undergoing 
cervical conization 


Characteristics Pregnant 
No. of patients 690 66 
Mean age {yr.) 37.0 33.3 
Mean gravidity 4.6 5.2 
Location of lesion 
Squamous epithelium 62.6 57.8 
alone (%) 
Squamous and glandular 34.5 35.9 
epithelium (%) 
Glandular epithelium 2.9 6.3 
alone (%) - : 


not severe enough to warrant conization. However, 
cervical biopsy abnormalities were more advanced and 
indicated the need for conization. 

Cervical biopsies were performed on 537 patients 
prior to conization. Biopsies were taken from areas in 
the cervix which failed to take up Schiller’s stain, since 
colposcopy. was not performed at this institution 
during the time of investigation. Endocervical curet- 
tage was carried out only in those patients with visible 
endocervical lesions. The histologic correlation be- 
tween punch biopsies and conization is presented in 
Table III. Twenty-four patients with invasive cancer 
and no visible cervical lesions had punch biopsies prior 
to conization. Invasive cancer was confined to the 
squamous epithelium in eleven cases and involved both 
squamous and glandular epithelium in three cases. 
Punch biopsies showed microinvasive or invasive 
cancer in nine patients (37.5 per cent) and carcinoma 
in situ in 11 patients (45.8 per cent). Thirteen patients 
with suspected invasive cancer on punch biopsy had 
cervical conization in order to determine the extent 
of invasion. Seven of these patients had invasive 
cancer and six had intraepithelial or microinvasive 
cancer. 

The relationship between location of the epithelial 
abnormality and the diagnostic accuracy of cervical 
biopsy is presented in Tables IV and V. Cervical 
biopsies showed either severe dysplasia or carcinoma in 
situ in 145 of 193 patients (75.1 per cent) with 
carcinoma in situ limited to the squamous epithelium 
and in 119 of 151 patients (78.7 per cent) whose 
carcinoma in situ involved both squamous and glandu- 
lar epithelium. Diagnostic accuracy of punch biopsies 
was significantly reduced in those lesions confined to 
the endocervical glands. Eleven patients had either 
carcinoma in situ or invasive adenocarcinoma of the 
endocervix, and only six of them (54.5 per cent) were 
diagnosed accurately on punch biopsy. 
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Table II. Cytology-histology correlation in patients undergoing cervical conization 







Conization findings 








Mild 





Micro- 

















dysplasia Severe Carcinoma invasive Invasive 
or less dysplasia in situ carcinoma carcinoma 
No. of 
Normal 9 4 44.4 0 1 11.2 4 44.4 9 6 
Mild dysplasia 29 11 37.9 6 20.7 2 6.9 10 34.5 D 0 
Moderate dysplasia 103 9 8.6 32 30.8 9 86 49 47.1 4 39. 0 
Severe dysplasia 163 13 8.0 25 25.3 36 22.1 76 46.6 12 74 1 0.6 
Atypical cells 19 3 15.8 2 10.5 2 10.5 11 57.9 0 1 5.3 
Carcinoma in situ 345 12 3.5 6 1.7 22 6.4 274 79.4 28 8.1 3 0.9 
Microinvasive carcinoma 7 0 0 0 4 57.1 1 14.3 2 28.6 
Invasive carcinoma 32 0 0 0 7 21.9 4 12.5 21 65.6 


Table III. Biopsy-conization correlation in patients with cervical epithelial abnormalities 









Conization findings 






Micro- 
invasive 





Invasive 
carcinoma 


Carcinoma 
in situ 





Biopsy findings 


Normal 3 13.6 12 20.0 6 10.2 27 8.1 2 5.3 0 
Atypical cellular changes- 0 1 1.7 1 1.7 6 1.8 0 0 
Mild dysplasia 8 36.4 10 16.7 6 10.2 8 2.4 1 2.6 0 
Moderate dysplasia 5 22.7 23 38.2 15 25.4 32 16.5 3 7.9 3 12.5 
Severe dysplasia 4 18.2 13 21.7 19 32.2 55 16.5 3 7.9 1 2 
Carcinoma in situ 2 9.1 1 1.7 12 20.3 198 59.4 25 65.8 11 45.8 
Microinvasive carcinoma 0 0 0 3 0.9 3 7.9 2 8.3 
Invasive carcinoma 0 0 0 5 1.5 1 2.6 7 29.2 
No. of patients 22 60 59 334 38 24 





Table IV. Punch biopsy—conization correlation according to location of lesion in patients with carcinoma in situ 






Biopsy findings 
Other 


Location of carcinoma in 
situ on conization 


Squamous epithelium only 193 34 17.6 lll 57.5 48 24.9 
Squamous and glandular 151 21 13.8 98 64.9 32 21.3 
epithelium 
Glandular epithelium only 1 0 1 100 0 
Sixty-six patients were pregnant at the time of cytologic evidence of malignancy. Fifty-three of these 
conization and sixty-three of these patients had coniza- patients had cervical biopsies prior to conization. 
tion within six weeks of cytologic examination. Thirty- Cervical biopsies were accurate in 78.9 per cent of 
seven (82.2 per cent) of the 45 patients with carcinoma pregnant patients with carcinoma in situ. However, 
in situ on conization had cytologic evidence of severe only one of the three patients with microinvasive 
dysplasia or carcinoma in situ. The one pregnant cancer was diagnosed on cervical biopsy. The one 


patient with occult invasive cervical cancer had pregnant patient with invasive cancer was not biopsied 
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Table V. Punch biopsy—conization correlation according to location of lesion in patients with occult 
invasive cervical cancer 






in situ 
Location of invasive 
carcinoma on conization 


Squamous epithelium only 1] 6 54.5 

Squamous and glandular 3 1 33.3 
epithelium 

Glandular epithelium only 10 i 4 40.0 








Carcinoma 


Biospy findings 


Invasive 
carcinoma 










Microinvasive 
carcinoma 


1 9.1 2 18.2 2 18.2 
1 33.3 0 1 33.3 
0 5 50.0 1 10.0 





prior to conization. Hysterectomy was performed with 
cesarean section or in the immediate postpartum 
period in 43 patients with carcinoma in situ. Twelve 
patients (27.9 per cent) had residiual carcinoma in situ 
and one had microinvasive carcinoma in the hysterec- 
tomy specimen., 

Complications of conization are presented in Table 
VI. Sixteen patients required readmission for excessive 
cervical bleeding. This bleeding was . successfully 
treated with resuture, vaginal packing, or cryotherapy 
in thirteen patients, and emergency hysterectomy was 
required in three patients. Bleeding occurred five to 
ten days after conization in all patients. Six patients 
required .blood transfusions following conization re- 
lated bleeding. Uterine perforation at the time of 
conization occurred in two patients, and three patients 
experienced spontaneous abortion within one week 
of conization. The incidence of major conization 
complications, excluding the 161 patients whose hys- 
terectomy immediately followed frozen section exami- 
nation of the cone specimen, was 3.4 per cent in 
nonpregnant patients and 7.5 per cent in pregnant 
patients. 

Three hundred and seventy four patients with 
carcinoma in situ or microinvasive carcinoma who 
desired no further pregnancies underwent hysterec- 
tomy following conization. Vaginal hysterectomy was 
performed in 299 patients and abdominal hysterec- 
tomy in the remainder. A wide vaginal cuff was excised 
with the hysterectomy specimen in 226 cases. All 
hysterectomy specimens were examined microscopi- 
cally to determine the incidence of residual epithelial 
abnormality. Sections were routinely taken through the 
anterior, posterior, and lateral walls of the cervix as 
well as additional sections in areas of histologic 
abnormality. No patient had undiagnosed invasive 
cancer in the hysterectomy specimens following coniza- 
tion. Carcinoma in situ was present in 112 hysterec- 
tomy specimens (29.9 per cent) and microinvasive 





No. of patients 529 66 
Complication 

Cervical bleeding 14 2.6 2 3.0 

requiring hospitalization ; 

Uterine perforation 2 0.4 0 

Pelvic infection 2 0.4 0 

Pregnancy loss 0 3 4.5 
Total 18 3.4 5 7.5 





cancer in six (1.6 per cent). Following conization, 
patients were seen in the gynecologic oncology clinic 
every threé months for two years and every six months 
thereafter. The duration of follow-up ranged from 12 
to 110 months (mean 50 months). Recurrent vaginal 
cancer following hysterectomy occurred in five patients 
(1.1 per cent), and there was residual carcinoma in 
situ in the hysterectomy specimen of four of these 
patients. Vaginectomy was performed on three of 
these patients and radiation therapy in two. All of 
these patients are alive with no evidence of recurrent 
disease three to 60 months following therapy. One 
hundred and nine patients with histologically proved 
carcinoma in situ who desired further pregnancies 
have been followed without hysterectomy. Seven of 
these«patients (6.4 per cent) have required a second 
conization and hysterectomy for recurrent carci- 
noma in situ. 


Comment 


The findings of this. study indicate that cervical 
conization is an effective method in the diagnosis of 
cervical epithelial abnormalities. However, it is a major 
operative procedure associated with a significant inci- 
dence of complications. For this reason, corization 
should be performed only in those instances in which it 


138 Van Nagell et al. 


can provide definite diagnostic or therapeutic advan- 
tages to less radical procedures. Cervical cytologic 
examination is an excellent screening procedure and 
suggests the need for further histologic confirmation 
by biopsy or conization. Furthermore, cytologic exami- 
nation and cervical biopsies are often complementary 
in the diagnosis of cervical epithelial abnormalities. 
This is exemplified by those patients (5.4 per cent) 
from this institution with normal or mildly dysplastic 
cytologic findings whose conizations were performed 
because of biopsy evidence of more advanced epithelial 
abnormalities. 

The most effective method for reducing the number 
of cervical conizations is to increase the accuracy of 
cervical biopsies. In the present series, only seven of 24 
patients with invasive carcinoma in the absence of a 
cervical lesion had the correct diagnosis made by 
cervical biopsy. Similarly, only 76.8 per cent of the 
carcinoma in situ or severe dysplasia was diagnosed by 
biopsy alone. Stafl and Mattingly! reported colpos- 
copic prediction of histopathology to’ be clinically 
accurate in 85 per cent of patients with cervical 
epithelial abnormalities. Likewise, Townsend and as- 
sociates” noted an absolute correlation between col- 
poscopically directed biopsies and cervical conization 
of 84.5 per cent when the lesion did not involve the 
endocervical canal. Clearly, the accuracy of colposcopy 
depends upon the skill and experience of the colpo- 
scopist. However, it does provide an additional diag- 
nostic alternative to conization if the lesion can be 


completely defined and the squamocolumnar junction 


fully visualized. 

Conization during pregnancy was directly responsi- 
ble for a five per cent incidence of fetal loss. In 
addition, two patients experienced significant post- 
conization hemorrhage. Ortiz and Newton,” in a study 
of 47 pregnant patients with abnormal cervical 
cytologic findings, found that colposcopically directed 
biopsy was an effective means to histologically evaluate 
the cervix and was unlikely to miss invasive cancer 
because of the physiologic eversion of the cervix 
during pregnancy. Similarly, Stafi and Mattingly"! 
found that no unsatisfactory or incomplete colposcopic 
examinations occurred in 89 pregnant patients, and 
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conization was not required in any case. Conization 
during pregnancy is therefore most clearly indicated 
when the squamocolumnar junction cannot be vis- 
ualized or when there is biopsy evidence of microinva- 
sive cancer. 

` The observation that the recurrence rate of car- 
cinoma in situ following conization is significantly less 
than the incidence of residual intraepithelial carcinoma 
in the hysterectomy specimen is not new. Creasman 
and Rutledge“, in a study of 861 patients treated for 
carcinoma in situ at the M. D. Anderson Hospital, 
noted residual carcinoma in situ in 22 per cent of 
hysterectomy specimens, whereas recurrent carcinoma 
in situ following conization was found in only seven per 
cent. In a previous investigation from this institution, 
van Nagell and colleagues” found that the incidence of 
residual carcinoma in situ following conization was 
inversely related to the amount of inflammation 
present in the hysterectomy specimen. Perhaps the 
inflammatory response of the cervix following coniza- 
tion destroys residual carcinoma in situ or makes 
epithelial atnormalities difficult to interpret. Recur- 
rent vaginal carcinoma in situ following hysterectomy 
occurred most commonly in those patients who had 
residual carcinoma in situ in the hysterectomy speci- 
men but was independent of the size of the vaginal cuff 
excised. 

There is little doubt that the definitive therapy for 
cervical intraepithelial carcinoma in the woman who 
has completed her family is hysterectomy., However, 
for the patient who desires further pregnancy, directed 
biopsy and conization provide satisfactory diagnostic 
and, in certain cases, therapeutic alternatives to more 
radical procedures. In this regard, conization is 
particularly useful in the diagnosis of lesions extending 
up the endocervical canal in which the squamocolum- 
nar junction cannot be visualized. 

Many advances in the management of malignant 
cervical disease have come about through greater 
individualization of therapy. It is not unreasonable to 
suspect that similar advantages will result from the 
application of this philosophy to patients with pre- 
malignant disease of the cervix. 
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Endometrial adenocarcinoma and the polycystic 


Ovary syndrome 


GARY P. WOOD, M.D. 
RICHARD C. BORONOW, M.D. 
Jackson, Mississippi 


While endometrial adenocarcinoma is the second most. common female genital 
malignancy, only four per cent of the cases occur in women less than 40 years of age. 
The relative rarity of this disease in young women requires that we be especially attuned 
to those who are at high risk. This paper presents two case reports of women with 
polycystic ovarian disease who developed endometrial adenocarcinoma at 24 years of age. 
The pathophysiology of polycystic ovarian disease and its relationship to the development 


of endometrial adenocarcinoma are discussed. 


ENDOMETRIAL adenocarcinoma, the second most 
common female genital malignancy, is primarily a 
disease of older women, with 75 per cent of all cases 
occurring after the age of 50 and only 4 per cent 
occurring before the age of 40.' While the clinical 
associations of hypertension, diabetes mellitus, obesity, 
and nulliparity are well established for older patients, 
a somewhat different profile is apparent for the very 
young women who develop endometrial adenocar- 
cinoma. 

There have been recent reports of patients with 
Turner's syndrome who developed endometrial 
adenocarcinoma after long-term treatment with oral 
diethylstilbestrol? "> and the occurrence of endometrial 
adenocarcinoma in patients with the polycystic ovary 
syndrome (PCO) has also been reported.®-8 Our report 
of two patients with PCO who both developed en- 
dometrial adenocarcinoma at 24 years of age will 
illustrate the profile of the patient who is at risk for this 
malignancy at an early age. 


Case reports 


Case 1. W. S., a 24-year-old, married, black, 
nulligravid woman, was initially referred because of 
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very heavy “periods” for about 4 months prior to 
admission. Her menarche had occurred at 15 years of 
age and menses had always been very irregular. She 
had also had an increased growth of dark, heavy facial 
hair for about 6 years. 

The patient’s height was 65 inches, weight 293 
pounds, blood pressure 152/90 mm. Hg. She was 
extremely obese, with moderate facial hirsutism (Fig. 
1). Breast development was good and the findings on 
pelvic examination were unremarkable, although the 
examination was somewhat difficult. 

Significant laboratory data included: Hemoglobin 
(Hgb.), 8.0 Gm. per 100 ml.; hematocrit (Hct.), 24 per 
cent; white blood cell count (WBC), 10,600 per cubic 
millimeter; platelets, 360,000 per cubic millimeter; 
serum iron, 55 ug; serum iron-binding capacity, 449 
pg per 100 ml.; Hgb. electrophoresis, AA; blood urea 
nitrogen (BUN), 5 mg. per 100 ml.; bilirubin (total), 
0.7 mg. per 100 mL; glucose (fasting), 90 mg. per 100 
ml. Thyroid studies were within normal limits, as were 
24 hour urinary 17-ketosteroids and 17-OH steroids. 
The intravenous pyelogram and skull x-rays were un- 
remarkable and the Papanicolaou smear was negative. 

She did not return again for 9 months. During the 
interval she had had more profuse vaginal bleeding 
and, at the time of her second admission, the Hgb. was 
3.8 Gm. per 100 ml. and Hct. was 15 per cent. After 
adequate transfusion, a dilatation and curettage was 
performed and a large amount of tissue obtained 
which showed both endometrial adenomatous hyper- 
plasia and adenocarcinoma. On obtaining the tissue 
diagnosis, a total abdominal hysterectomy and bilateral 
salpingo-oophorectomy were performed. The ovaries 
were enlarged, with numerous subcapsular follicular 
cysts but no recent or old corpora lutea. The ovaries 
showed “capsular” thickening as well as thecal 
hyperplasia. 
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Case 2. S. S., a 24-year-old, unmarried, white, 
nulligravid woman, had had her menarche at 15 years 
of age. Her menses had always been very irregular and 
were usually quite heavy. Ten months prior to ad- 
mission she had been started on oral contraceptives 
to “regulate” her menses. Even with oral contraceptives 
she continued having excessive vaginal bleeding both 
during and between menses, and just prior to admis- 
sion a dilatation and curettage was done which showed 
endometrial adenomatous hyperplasia and adenocar- 
cinoma. She had had moderate facial acne and heavy, 
dark hair on her chest and breasts for several years. 

Her height was 59 inches, weight 170 pounds, and 
blood pressure 130/-0 mm. Hg. She was moderately 
obese, with good breast development. She had facial 
acne and numerous dark hairs on her chest and 
breasts. Pelvic examination was unremarkable. 

Significant laboratory data included: Hgb., 10.3 
Gm. per 100 ml.; Hct., 29 per cent; WBC, 4,000 per 
cubic millimeter; platelets, 286,000 per cubic millime- 
ter; bilirubin (total), 0.6 mg. per 100 ml.; BUN, 10 mg. 
per 100 ml. Plasma testosterone was 109 ng. per 100 
ml. (normal female, 30 to 95). The 17-ketosteroid 
output (urine) was unremarkable and the Pap smear 
was reported as negative. 

Initial therapy consisted of intrauterine radium, 
which was followed in one week by total abdominal 
hysterectomy and bilateral salpingo-oophorectomy. 
Both ovaries were slightly enlarged with bilateral 
cortical thickening, numerous follicular cysts, and 
thecal hyperplasia. No corpora lutea were present but 
there were several old corpora albicans. 


Comment 


It has only been in the last few years, with the 
development of sensitive and specific radioimmunoas- 
says for protein and steroid hormones, that the true 
nature of polycystic ovarian disease has become 
apparent. Recent work by Yen and associates? has 
shown that women with PCO have chronically de- 
pressed serum levels of follicle-stimulating hormone 
(FSH) as well as chronically elevated levels of luteiniz- 
ing hormone (LH) which are devoid of any cyclic peaks 


usually associated with ovulation. The low levels of 


FSH are consistent with the failure of follicular 
maturation seen in the PCO ovary and the elevated LH 
levels explain much of the remainder of the ovarian 
pathology. 

Kirschner and Jacobs, 10 by means of 3 sampling from 
ovarian and adrenal vein catheters, have shown that 
the ovary is the major site of androgen production 
(primarily androstenedione and testosterone) in pa- 
tients with PCO. Several studies have shown that, in the 
female, acute treatment with human chorionic 
gonadotropin (HCG) or LH will result in increased 
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Fig. 1. Patient W. S. (case 1) showing the obesity and 
hirsutism characteristic of these patients. 


androgen production." In view of this growing bulk 
of data, there can be little question that chronic 
hyperstimulation of the ovary with LH can result in 
ovarian hyperthecosis and increased androstenedione 
and testosterone production. It has also been shown 
that, in the rhesus monkey, chronic androgen stimula- 
tion will result in ovarian capsular fibrosis similar to 
that seen in the PCO syndrome." It seems, therefore, 
that the ovarian changes seen in the PCO syndrome are 
a result of abnormal stimulation rather than being a 
primary ovarian disorder. 

While the cause of the abnormal gonadotropin 
release is not known, it is known that female rats, if 
treated with androgens during the first 5 days of life, 
will later develop a syndrome which is quite similar to 
the human PCO syndrome, with increased androgen 
production, polycystic ovaries, and anovulation.’ It is 
speculated that this early androgen exposure results in 
a “masculinization” of the hypothalamus and, while 
this etiology is unlikely for most human subjects with 
PCO, the concept of a male-type hypothalamic drive is 
quite plausible. 
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The persistent, if asynchronous and incomplete 


follicular activity in the PCO syndrome does result in 
persistent estrogen production which may be aug- 
mented to a considerable degree by extraovarian 
conversion of androstenedione to estrone as has been 


shown by MacDonald and associates. In view of 


present data, we must assume that this prolonged 
estrogen stimulation of the endometrium, without the 
modifying effect of intermittent progesterone, can 
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an oral contraceptive are many. Some are hers and 


In the main, her reasons for rejection, often 
nighly subjective, are based on side effects — 
nd side effects are only partially predictable from 
istorv and examination. 
The ultimate test, then, of oral contraceptive 
acceptability must be what happens when she takes i 
ince both vour judgment and hers will be based on... 


Real Life Experience 





From real life... 


A Woman satisfier 
her oral contraceptiv 
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One important reason for 
patient satisfaction: Usually no 
G.I. discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women. 25.983 cycles, the incidence of nausea and vom- 
iting was 3.3%. Actual patient dropout rate* due to nausea 
and vomiting was 2.9% (33 subjects.) Overall patient drop- 
out rate was 14.4% due to all adverse reactions. Serious 
reactions, as well as minor adverse reactions. have been 
reported following the use of all oral contraceptives. Be- K- 
fore prescribing, the complete product information should 
be consulted for special note, contraindications, Warnings, 
precautions and adverse reactions. Thereafter. the phy- 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects. should any occur. P 
(Data on file. Lederle Laboratories) 

“Dropout rates are based on total patient population (1.156): inci- 
dence reflects only those patients who completed one or more cycles (956). 
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Oral Contraceptive Tablets IATA NN HY 


Progestin/Estrogen content ba 





See last page of this advertisement for brief summary 
of prescribing information. 
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Judy Barrett, Housewife 

Pittston, Pennsylvania 

Age 22, married 6 years, 2 children’ ~ 
Cycle experience with Zorane 1/50: 8 





“I don’t seem to gain much weight 
with the pill and I don’t get sick. I take 
it at night just before I go to bed... 
then I sleep right through. And I don't 
get sick.” 


From real life... 


A Woman satisfiec 
her oral contraceptive 


Among the reasons patients remain 

satisfied: Withdrawal bleeding is 

usually regular and there is usually | 
no undue discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidence was 2.2% for amen- 
orrhea and 2.0% for dysmenorrhea. Actual patient dropout 
rate* was 1.1% (13 subjects) for amenorrhea and 0.2% (2 
subjects) for dysmenorrhea. Overall patient dropout rate 
was 14.4% due to all adverse reactions. Serious reactions, 
as well as minor adverse reactions, have been reported 
following the use of all oral contraceptives. Before pre- 
scribing, the complete product information should be 
consulted for special note, contraindications, warnings, 
precautions and adverse reactions. Thereafter, the phy- 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file, Lederle Laboratories) 

*Dropout rates are based on total patient population (1.156): inci- 
dence reflects only those patients who completed one or more cycles (956). 


forane 1/50 


orethindrone Acetate, 1 mg and Ethiny! Estradiol, 50 mcg 





Oral Contraceptive Tablets 


Progestin/Estrogen content balanced fc 


See last page of this advertisement for brief summary 
of prescribing information. 


Mrs. Linda McKinnon, Housewife 

Nederland, Texas 

Age 25, married 7 years, 2 children ` =, 

Cycle experience with Zorane 1/50: 16 s 
a 





e ° “You always know when you're 
he | l lajority going to start... I love knowing that... 
e you can always plan... 1 think it’s great. 
And, not having any cramps, too, because 
I used to have cramps.” 


From real life... 


A Woman satisfiec 
her oral contraceptive 





One reason for long-term patient 
satisfaction: Weight gain usually 
not a problem 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive—providing the estro- 
gen content and progestin:estrogen ratio that appears to 
be highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidence of weight gain was 
0.4%. Actual patient dropout rate* due to weight gain was 
2.0% (23 subjects). Overall patient dropout rate was 
14.4% due to all adverse reactions. Serious reactions, as 
well as minor adverse reactions, have been reported fol- 
lowing the use of all oral contraceptives. Before, prescrib- 
ing, the complete product information should be consulted 
for special note, contraindications, warnings, precautions 
and adverse reactions. Thereafter, the physician should 
remain alert to the earliest manifestations of any serious 
disorder. Should any occur or be suspected, the oral con- 
traceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file, Lederle Laboratories) 


*Dropout rates are based on total patient population (1.156); inci- 
dence reflects only those patients who completed one or more cycles (956). 
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orethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets | pee es 


Progestin/Estrogen content balanced fc 


See last page of this advertisement for brief summary 
of prescribing information. 
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Alice Eichenberger, High School 
Business Teacher, Louisville, Kentucky 
Age 28, married 7 years, no children 
Cycle experience with Zorane 1/50: 13 





‘Tve fluctuated between 115 and 
/20...and have had no appreciable 
weight gain...since I’ve been on Zorane.” 


Norethindrone Acetate, 1 mg and Ethiny! Estradiol, 50 mcg 


Oral Contraceptive Tablets 


Zorane 1/50 


Also available from Lederle 


Progestin/Estrogen 
content balance 
the majority . 


for 


Zorane 15/30 Norethindrone Acetate. 1.5 mg. and Ethinyl Estradiol. 30 mcg. 


Zorane 1/20 


Special Note: Oral contraceptives have been 
marketed in the United States since 1960. 
Reported pregnancy rates vary from product to 
product. The effectiveness of sequential products 
appears to be somewhat lower than that of com- 
bination products. Both types provide almost 
completely effective contraception. The dropout 
rate for medical reasons, as observed in clinical 
trials, with ZORANE 1.5/30 appears to be the 
same as that of higher dose combination prod- 
ucts. The dropout rate due to irregular bleeding 
was somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
cal reasons attributable to the drug. (ZORANE 
1/20 only: The effectiveness is somewhat lower 
than that of the higher dose combination prod- 
ucts. Both provide almost completely effective 
contraception. Dropout rate for medical reasons 
appears to be somewhat higher than with higher 
dose combination products, due particularly to 
irregular bleeding.) An increased risk of throm- 
boembolic disease associated with use of hor- 
monal contraceptives has now been shown in 
studies conducted in both Great Britain and the 
United States. Other risks, such as those of ele- 
vated blood pressure, liver disease, reduced 
tolerance to carbohydrates, have not been quan- 
titated with precision. Long-term administration 
of both natural and synthetic estrogens in subpri- 
mate animal species in multiples of the human 
dose increases the frequency for some animal 
carcinomas. These data cannot be transposed 
directly to man. Possible carcinogenicity due to 
the estrogens can neither be affirmed nor refuted 
at this time. Close clinical surveillance of all 
women taking oral contraceptives must be 
continued. 


Indications: For control of conception. 


Contraindications: Thrombophlebitis, throm- 
boembolic disorders, cerebral apoplexy, or a past 
history of these conditions: markedly impaired 
liver function; known or suspected carcinoma 
of the breast; known or suspected estrogen- 
dependent neoplasia; undiagnosed abnormal 
genital bleeding; pregnancy. 


Warnings: If early signs of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, 
pulmonary embolism, retinal thrombosis) occur 
or are suspected, discontinue use of drug im- 


mediately. (Studies indicated a higher risk of 


these conditions with use of these drugs, not per- 
sisting after drug stoppage and not enhanced by 
long-term use.!-4) If sudden partial or complete 
loss of vision occurs, or if there is sudden onset of 
proptosis, diplopia or migraine; or if examination 
reveals papilledema or retinal vascular lesions, 
discontinue medication. Safety of use in preg- 
nancy has not been established, therefore rule 
Out pregnancy in any patient who has missed two 
consecutive periods before continuing con- 
traceplive regimen; if prescribed schedule has 
not been adhered to, consider possibility of preg- 
nancy with first missed period. A small fraction 
of hormonal agents has been identified in the 
milk of mothers receiving these drugs: long- 
range effect to the nursing infant has not yet 
been determined. 


Precautions: Pretreatment and periodic physical 
examinations of breasts and pelvic organs should 
include Papanicolaou smear. (Estrogens have 
produced tumors, some malignant, in 5 species of 
subprimate animals.) If endocrine and liver func- 
tion tests are abnormal in patients taking these 
drugs, repeat tests after drug withdrawal for 
2 months. With use of these drugs, pre-existing 
uterine fibromyomata may increase in size; and 
some conditions (/.e., epilepsy, migraine, asthma, 
cardiac or renal dysfunction) may be influenced 
by fluid retention: observe carefully for such. 
With use of ZORANE 15/30 or ZORANE 1/20, 
alteration in menstrual patterns may be induced. 
Since the amount and duration of flow and cycle 
length may vary, this must be considered in 
attempting to determine if cause of bleeding is 
organic. (ZORANE 1/50 only: In breakthrough 
bleeding or all cases of irregular bleeding per 
vaginam, keep in mind nonfunctional causes and 
take adequate diagnostic measures.) With history 
of psychic depression, discontinue drug if depres- 
sion recurs to a serious degree. Possible influence 
of prolonged ZORANE therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function 
awaits further study. A decrease in glucose 
tolerance has been seen in some patients on oral 
contraceptives: carefully observe diabetics on 
such therapy. Patient age is no absolute limiting 
factor, although these drugs may mask onset of 
climacteric. The pathologist should be advised of 
ZORANE therapy when relevant specimens are 
submitted. Susceptible women may have an 
increase in blood pressure following use of con- 
traceptive steroids. 


LEDERLE LABORATORIES 
A Division of American Cyanamid Co., Pearl River, N.Y. 10965 


Norethindrone Acetate. | mg. and Ethiny! Estradiol. 20 meg. 


Adverse Reactions Observed in Patients 
Receiving Contraceptives: Statistically signifi- 
cant association demonstrated between use of 
oral contraceptives and: thrombophlebitis, 
pulmonary embolism, cerebral thrombosis. Sug- 
gestive evidence, neither confirmed nor refuted, 
between use and neuro-ocular lesions (e.g., 
retinal thrombosis, optic neuritis). Knowfi to 
occur: nausea, vomiting, G.I. symptoms (ab- 
dominal cramps, bloating), breakthrough bleed- 
ing, spotting, change in menstrual flow, amenor- 
rhea during and after treatment, edema, 
chloasma or melasma, breast changes (tender- 
ness, enlargement, secretion), weight change (in- 
crease or decrease), changes in cervical erosion 
and secretions, suppression of lactation when 
given immediately post-partum, cholestatic jaun- 
dice, migraine, allergic rash, rise in blood 
pressure in susceptible women, mental depres- 
sion. Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment, 
premenstrual-like syndrome, changes in libido, 
changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, fatigue, back- 
ache, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic 
eruption, itching. May Alter Laboratory Results 
in: hepatic function (increased sulfo- 
bromophthalein retention and other tests), 
coagulation tests (increase in prothrombin, Fac- 
tors VII, VIII, IX, X), thyroid function (increase 
in PBI}, and butanol extractable protein bound 
iodine, and decrease in T? uptake values), 
metyrapone test, pregnanediol determination. 
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In the present study, the metabolic clearance rate of dehydroisoandrosterone sulfate 

(MCR ps) decreased in normotensive gravidas during short-term studies utilizing 
angiotensin II-induced elevation of blood pressure. Therapy with hydralazine 
hydrochloride in chronic hypertensive gravidas resulted in a decrease in blood pressure 
and an accompanying decrease in the MCRps, A variable response was observed in the 
apparent volume of distribution of DS (AVDps) during therapy with hydralazine 
hydrochloride. Decreases in MCRpg also occurred in chronic hypertensive gravidas 
following therapy with 40 mg. of intravenously administered furosemide despite a failure 
of blood pressure to be altered. The AVDps increased in four of five patients receiving 
furosemide, suggesting a possible direct action of furosemide upon vascular smooth 


muscle. 
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IN A PRECEDING report,’ the effects of chronic 
administration of thiazide diuretics upon the metabolic 
clearance rate of dehydroisoandrosterone sulfate 
(MCRps) were measured in normal and future pre- 
eclamptic patients. In all but one instance, the MCRps 
decreased following 1 week of thiazide diuretics. 

The purpose of the present study was to measure 
acute changes in MCRpg evoked by the administration 
of angiotensin II in normotensive volunteers’ and 
following the administration of hydralazine hydro- 
chloride and furosemide to near-term gravidas with 
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Fig. 1. Disappearance curves of tritium-labeled dehydro- 
isoandrosterone sulfate (°H-DS). The dotted line repre- 
sents the disappearance of *H-DS in a nonpregnant subject. 
The solid lines are those of term pregnant patients. Note that 
in term pregnant subjects the disappearance rate is increased. 


essential hypertension. In all instances, these drugs 
decreased the MCRps and. in some instances marked 
decreases occurred which corresponded well with the 
clinical condition and gross pathologic description of 
the placenta. 


Materials and methods 


. The MCRpg was measured following the intravenous 
injection of tritium-labeled DS by determining the 
concentration of *H-DS remaining per 100 ml. of 
plasma as previously described.’ By determining the 
concentration of DS remaining per 100 ml. of maternal 
plasma at 60, 120, 180, 240, 300, and 360 minutes (Fig. 
1), typical disappearance curves were established and 
from these disappearance curves the metabolic clear- 
ance rate of DS was calculated from the “slow” 
component of the curve, as described by Gurpide and 
associates.” 


In addition to calculating the metabolic clearance. 


rate from the disappearance slope, the apparent 
volume of distribution of DS (AVDps) was calculated by 
estimating the intercept at time zero.” 

In these acute studies, immediately following the 
‘collection of the 180.minute sample of blood, phar- 
macologic manipulations were initiated. After the 
desired pharmacologic change was ‘made, plasma 
samples were drawn at 20 to 40 minute intervals in 
order to establish a new disappearance curve (Figs. 2 
and 3). In this manner, the acute effect of a 
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pharmacologic agent or treatment regimen was 
evaluated as to its effect on the MCRps and the AV Dps 
following a single injection of °H-DS. 

The utility of this type of study was initially 
established by evaluating the effect of angiotensin II 
(A-II)-induced hypertension upon the MCRpg in two 
normotensive term pregnant volunteers without renal 
or cardiovascular disease. After the 3 hour plasma 
sample was drawn, the patient’s diastolic blood pres- 
sure was elevated 20 mm. Hg and held at this level by a 
continuous infusion of A-II for -2 hours. The 
maximum diastolic blood pressure achieved was 86 
mm. Hg in Subject G. J. (Fig. 2). During the pressor 
response, multiple blood samples were drawn and a 
new disappearance curve established. In this manner, 
two separate straight lines of disappearance were 
obtained, that is, a disappearance curve was established 
before and after administration of A-II (Figs. 2 and 3). 

With the same technique, the acute effects of 
hydralazine hydrochloride and furosemide also were 
measured. In the studies utilizing hydralazine, all 
patients were term or near-term severe chronic hyper- 
tensive subjects in whom delivery and control of blood 
pressure was mandatory; in all cases, these studies were 
conducted within 48 hours of delivery. 

At the time of study, patients were placed in 
the left lateral position and injected with a single dose 
of *H-DS and several samples were collected during 
the first 180 minutes as described above. Following 
this, a dilute solution of hydralazine (0.2 mg. per 
milliliter) was administered intravenously by a Har- 
vard Infusion Pump* until the diastolic blood pressure 


‘was in the desired therapeutic range of approxi- 


mately 90 mm. Hg. Care was taken to monitor mater- 
nal pulse and keep it at or below 120 per minute. 
Fetal heart tones were also monitored throughout the 
infusion period and no fetal tachycardia was noted. 
Once the desired diastolic blood pressure had been 
established (90 mm. Hg), blood samples were collected 
at 20 to 30 minute intervals. 

The same technique was applied next in five chronic 
hypertensive near-term pregnant volunteers. Three 
hours after the administration of ?H-DS, a single 
intravenous injection of furosemide, 40 mg., was 
administered and blood samples were collected at 30 
minute intervals to establish a second disappearance 
curve. Maternal blood pressure and pulse as well as 
fetal heart tones were monitored throughout the study 
and in no instance was a decrease in maternal blood 
pressure observed or an instance of fetal distress noted. 


*Model 975, Harvard Appartus Co., Inc., Millis, Mas- 
sachusetts. 


Volume 124 l Metabclic clearance of dehydroisoandrosterone sulfate. IV 145 
» Number 2 











to TAR 
9 ANGIOTENSIN 
z ANGIOTENSIN 
6 T°1.2 
Í t 2.2.9166 
5 AVD 8333 
MCR 47.5 L/24 hrs 

4 NORMAL SLOPE 
3 T° 1.05 
: t'/2 2.5833 

AVD 9524 


MCR 61.3 L/24hrs 


MCR decreased 17.7% 
AVD decreased 12.5% 


G. J. 


% INJECTED HŠDS REMAINING / 100 ml PLASMA 


-~ 


HOURS 


Fig. 2. The effect of angiotensin II on the metabolic clearance rate of dehydroisoandrosterone 
sulfate. The lower line represents the normal slope of disappearance following intravenous injection 
of 9H-DS. T° indicates the projected intercept of the line at time zero and t¥ indicates the half-time. 
AVD indicates the apparent volume of distribution of DS in milliliters and MCR the metabolic 
clearance rate of DS in liters per 24 hours. The upper line represents the disappearance slope 
established during an angiotensin II infusion. 
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Fig. 3. The effect of angiotensin II on the metabolic clearance rate of dehydroisoandrosterone 
sulfate. The disappearance slopes and legends are the same as in Fig. 2. 
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Table I. Individual patient values for the metabolic clearance rate of dehydroisoandrosterone sulfate (MCRps) 
and the apparent volume of distribution of DS (AVDps) before and during therapy with hydralazine 
hydrochloride in gravidas with chronic hypertension 













(L.124 hr.) 


A. S. 68 60 J11.8 
C. E. 66 59 110.6 
J.C. 63 32 149.2 
oO. W. 46 19 458.7 
F.D. 36 34 1 5.6 
C.R 50 35 130.0 
LA 41 37 198 
B. W. 69 60 413.0 
Mean 54.9 42.0 423.5 


Change in 
diastolic 
blood pressure 


8,130- 715.0 -J44 
9,615 12,980 135.0 144 
9,434 14,084 $49.3 426 
6,060 9,700 160.1 430 
10,752 7,810 127.4 140 
8,333 6,896 117.2 440 
9,090 7,570 416.7 435 
13,510 12,650 4 64 140 
9,365.5 10,129.6 t 8.1 137.4 


Table II. Individual patient values for the metabolic clearance rate of dehydroisoandrosterone sulfate (MCRps) 
and the apparent volume of distribution of DS (AVDps) before and during therapy with furosemide in gravidas 


with chronic hypertension 


MCRps 
(L./24 hr.) 







Before During Change 
therapy therapy (%) 
A. F. 86.0 ~- 740 413.9 
C. B. 63.0 50.0 120.6 
M. B. 64.0 51.0 120.3 
O. I. 55.5 43.3 422.0 
J. B. 58.5 47.0 419.6 
Mean 65.4 53.1 118.8 
Results 


Angiotensin II studies. In both studies utilizing 
A-II-induced hypertension in normal term pregnant 
subjects, the MCRps was decreased (Figs. 2 and 3). The 
decreases observed were 9 and 17.7 per cent below 
control values, for a mean decrease of 13 per cent. The 
largest decrease occurred in Subject G. J., who also had 
the highest elevation of blood pressure throughout the 
infusion period. 

The only change in AVDps occurred in Subject G. J. 
who, as previously mentioned, had the highest level of 
A-Il-Induced blood pressure change. In this patient, 
the AVDps was decreased 12.5 per cent. 

_Hydralazine hydrochloride studies. The results 
obtained ‘in eight near-term chronic hypertensive 
gravidas, following hydralazine therapy, are shown in 
Table I. The MCRps decreased in all patients studied, 
with a mean decrease of 23.5 per cent and a range of 
5.6 to 58.7 per cent. Although the apparent volume of 
distribution was increased in four studies and de- 
creased in the other four; the mean values indicate an 






AVDos 
(ml) Change in 
diastolic 
Before During Change blood pressure 
therapy therapy (mm. Hg) 


12,500 11,111 }11.1 0 
8,474 12,048 142.2 0 
6,097 6,666 * 9.3 0 
8,620 10,416 420.8 0 
7,042 8,474 120.3 0 
8,546.6 9,743 414.0% 


increase of 8.1 per cent over control values. The mean 
decrease in diastolic blood pressure in these subjects 
was 37 mm. Hg, with a range of 26 to-44 mm. Hg. In 
each instance the diastolic blood pressure was not 
lowered below 90 mm. Hg. 

Furosemide studies. The acute effects of 40 mg. of 
furosemide administered intravenously to five near- 
term chronic hypertensive gravidas are shown in Table 
I]. The MCRps decreased in all patients studied despite _ 
a lack of blood pressure change during the course of 
the study. The average decrease in MCRps was 18.8 per 
cent, with a range of 13.9 to 22 per cent. The AVDps 
surprisingly increased in four of the five subjects 
studied; with a mean increase of 14 per cent. 


Comment 

An increase in diastolic blood pressure of 20 mm. Hg 
in the two normotensive patients studied resulted in a 
decrease in the MCRpg in both subjects. Interestingly, 
the greatest decrease in MCRps occurred in the patient 
who had the highest elevation in diastolic blood 


Volume 124 
Number 2 


pressure (Subject G. J.). In this patient, the blood 
pressure never was allowed above 86 mm. Hg, but the 
elevation from 66 to 86 mm. Hg resulted in a greater 
than 17 per cent decrease in MCRps. Although it is not 
possible to make absolute comparisons between this 
form of artifically induced hypertension and the 
hypertension which-occurs in chronic essential hyper- 
tension or pre-eclampsia, nevertheless, the increase in 
diastolic blood pressure induced by antiotensin II 
suggests that similar increases in diastolic blood 
pressure occurring as a result of disease processes 
might also decrease functional placental reserve. 

In Subject G. J., the AVDps decreased 12.5 per 
cent and, although the AVDps does not correspond to 
blood volume, recent studies in this laboratory suggest 
that the AV Dos corresponds with total albumin space.’ 
Thus an acute decrease in AVDps may represent a 
sudden decrease in vascular volume induced by intense 
and prolonged (2 hour infusion) arteriolar spasm. 

The utilization of hydralazine hydrochloride as an 
antihypertensive agent to treat hypertensive complica- 
tions of pregnancy has been widespread in the United 
States. The choice of this agent during pregnancy has 
been based largely upon the assertion that it does not 
decrease renal or cerebral blood flow and increases 
cardiac output and oxygen consumption.* * The effect 
of hydralazine hydrochloride on utero-placental per- 
fusion remains unsettled. Johnson and Clayton,$ using 
clearance of “Na from myometrium, reported an 
increase in clearance after hydralazine therapy, but 
Dixon and colleagues,’ using the same technique, 
observed no improvement in clearance of “Na from 
myometrium. Using a more direct measurement of 
uterine blood flow in the sheep, Lader and associates® 
observed a decrease in uterine blood flow proportional 
to the decrease in maternal blood pressure. A similar 
decrease in ovine uterine blood flow was reported also 
by Greiss and Wilkes.° 

In the present study, the MCRps was decreased in all 
eight subjects studied, with a range of 5.6 to 58.7 per 
cent following the use of hydralazine hydrochloride. 
That these decreases in MCRpg represented, at least, in 
part, a decrease in placental function is illustrated by 
the study in Patient O.W. (Table I). 

O. W. was a 25-year-old black woman, gravida 3, 
para 0, who was admitted near term with a blood 
pressure of 180/120. The outlined therapy resulted in 
a decrease in this patient’s diastolic blood pressure to 
90 mm. Hg. Interestingly, the MCRpgs decreased from 
46 to 19 L. per 24 hours, a decrease of 58.7 per cent, 
following the 30 mm. Hg decrease in diastolic blood 
pressure. Two days later, at cesarean section, a viable 
infant was delivered. The placenta had a large in- 
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farcted area covering approximately 40 per cent of 
the surface area. In this patient, with at least 40 per 
cent of functional placental area already compromised, 
lowering the diastolic blood pressure to 90 mm. Hg 
resulted in a severe compromise of placental function. 
This observation strongly supports the contention that 
the measurement of MCRps is, at least in part, 
reflective of perfusion in the placenta. Of equal 
importance, this observation displays that even in 
severe hypertension the placenta manifests a marked 
degree of functional reserve. In instances where this 
functional reserve has been compromised already, as 
was evident in this patient, a further reduction in 
placental perfusion may markedly jeopardize the 
fetus. 

The rapid-acting and extremely potent diuretic 
furosemide induced a decrease in the MCRps in all 
subjects studied despite a failure of blood pressure to 
decrease in any of the subjects studied. In addition, 
despite its well-known diuretic effect, this agent 
surprisingly did not decrease the apparent volume of 
distribution. In fact, the AVDps increased in four of 
the five subjects studied, resulting in a mean increase in 
AVDps of 14 per cent, a result contrary to what 
intuitively might have been expected following volume 
depletion. The results of this study suggest that 
furosemide may have a direct effect on vascular 
smooth muscle as well as its well-recognized diuretic 
effect. Certainly the decrease in MCRps, with no 
change in blood pressure and the accompanying 
increase in the AVDpgs, suggest that the decrease in 
MCRpg observed in all five of these subjects was the 
result of alterations in perfusion of the placenta and/or 
liver. 

The present study indicates that caution should be 
exercised before and during administration of an- 
tihypertensive or potent diuretic agents to hyperten- 
sive pregnant women. Specifically, it is probably unwise 
to reduce maternal diastolic blood pressure to below 
100 mm. Hg if fetal viability is a major consideration. 
In addition, it seems unwise to utilize a potent diuretic 
agent like furosemide except in a life-threatening 
situation such as pulmonary edema. Unless these 
rather specific indications are considered, the use of 
these pharmacologic agents may adversely effect 
functional placental reserve and jeopardize our second 
patient, the fetus. 


The authors gratefully acknowledge the excellent 
cooperation of the resident staff in Obstetrics at 
Parkland Memorial Hospital, Dallas, Texas, and the 
expert technical assistance of Miss Kay Cox, Miss Mazie 
Calvert, and Mr. Mark Jones. 
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Maternal mortality rates in eclampsia 


MARIO LOPEZ-LLERA, M.D. 
GUILLERMO RUBIO LINARES, M.D. 
JOSE LUIS HERNANDEZ HORTA, M.D. 
Mexico City, Mexico 


This study evaluates the dominant factors that influence the course of eclampsia toward a 
lethal outcome by means of statistical analysis of various clinica!, laboratory, and 
morphologic data of 365 cases of toxemia with convulsions, that included 49 deaths and 






33 autopsies, registered during a 9 year period. This communication suggests that the ZN 
death of eclamptic patients resulted from a combination of several factors that showed a wl 
very wide individual variation. Since advancing age of the mother was associated with a ; - 2 
high incidence of coincidental renal and vascular diseases, this was the most clearly < ee = 

influential factor. The presence of twins, delay in hospitalization, undue haste in deciding Za 0N wa 

upon cesarean delivery, and underestimation of the initial clinical condition were all an? 


influential factors, although without statistical significance. Ceserean section, performed 
in 141 instances of ante- and intrapartum eclampsia (40.4 per cent), was not associated 


with a higher maternal mortality rate. 


THE MATERNAL mortality rate in eclampsia varies 
from 0 to 20.0 per cent in contemporary medical 
literature, ” even though most authors pursue similar 
general therapeutic objectives. Furthermore, many 
modern managements have not been able to improve 
significatively, and sometimes not even duplicate, the 
results reported by Stroganoff" in the early part of this 
century. This fact becomes a flagrant contradiction in 
view of the spectacular medical progress seen in the last 
50 years. 

Eden,? Stroganoff,5 and Peckham" recognized im- 
portant differences in the clinical picture of eclamptic 
women. Some cases would follow a rather benign 
uncomplicated course, with prompt recovery, while 
others would frequently end in death. It became 
evident that any rational therapy could give optimal 
results in the first type of patients and be relatively 
unsuccessful with the second group. Thus, without 
underestimating the importance of a correct therapeu- 
tic approach that requires expertly balanced indi- 
vidualization,’’ we consider that it was imperative to try 
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to identify the dominant factors that may influence the 
course of the disease toward a lethal outcome indepen- 
dent of therapeutic considerations. 

The death of a patient may be viewed as the result of 
a variable association of factors within a limited 
clinicopathologic and therapeutic spectrum. The 
simultaneous or successive analysis of multiple factors 
has met with serious conceptual and programmatic 
difficulties. Its utility depends on the proper selection 
of variables, on the possibility of quantitative estima- 
tion of corresponding parameters, and on the exis- 
tence of significant differences in the data under study. 

The present report, based on analysis of various 
clinical, laboratory, and morphologic data, attempts to 
identify and evaluate the major factors that influence 
the course of eclampsia toward a low or high maternal 
mortality rate. 


Clinical material 


All maternal deaths due to toxemia of pregnancy 
and its direct complications, registered. at the Hospital 
de Gineco-Obstetricia No. 2 del Centro Médico Na- 
cional during the 9 years ending on Dec. 31, 1973, 
formed the material of the present study. Toxemic 
women who died of coincidental diseases or obstetric 
complications unrelated to the toxemic process and its 
management were not included in this analysis. Hence, 
the natural history of the disease, influenced only by. 
the conventional therapeutic measures recommended 
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Table I. Maternal mortality rate in antepartum, intrapartum, and postpartum eclampsia 









Antepartum 
eclampsia 
(n = 189) 


Intrapartum 
eclampsia 
(n = 110) 






Postpartum 
eclampsia 
(n = 66) 











Maternal mortality rate 
(per cent) 


Chi square = 4.14 (N.S.). 


Table II. Maternal mortality rate in early eclampsia 





Maternal mortality 
rate (per cent) 


Chi square = 5.89 (P < 0.02). 


by the “toxemia clinic” throughout this period,” ® was 
evaluated. 

Maternal age, parity, amenorrhea, blood pressure, 
proteinuria, number of convulsions, type of delivery, 
blood chemistries, plasma proteins, complete clinical 
diagnosis, and main postmortem findings were the 
parameters studied. Chronologic aspects such as tim- 
ing of admission, convulsions, delivery, and laboratory 
sampling were also considered. A similar analysis was 
carried out in a comparable group of patients surviving 
the eclamptic episode. Most of these parameters were 
subjected’ to simple descriptive statistical techniques 
and, when feasible group data received comparative 
processing. 


Analysis of the data 


Antepartum, intrapartum, and postpartum eclamp- 
sia. Table I presents maternal deaths in eclamptic 
women divided according to the classical concept of 
antepartum, intrapartum, and postpartum cases. Al- 
though antepartum eclampsia showed the highest 
mortality rate (16.9 per cent), the differences were not 
significant. This fact, however, does not rule out 
entirely the greater risk of antepartum eclampsia, since 
the differences would become significant if the same 
tendencies were observed in a population twice the size 
of the present study. f 

Early eclampsia. The greater risk of early antepar- 
tum eclampsia becomes distinct if the patients are 
divided in two groups depending on whether convul- 
sions took place before or after the thirtieth week of 
amenorrhea (Table II). If the cases are further divided 
by 5 week intervals, the significance is smoothed out as 
a consequence of the smallness of the first two groups 
(Table III). Thus, excepting the group of very early 











eclampsia, the timing of convulsions in regard to the 
length of gestation does not seem to be of great 
importance as far as maternal mortality rates are 
concerned, since the figures become similar after the 
thirtieth week of amenorrhea. 


Clinical and laboratory data in survivors and 
nonsurvivors of eclampsia. Table IV presents the 
main characteristics of ante- and intrapartum eclamp- 
sia depending on maternal outcome. Postpartum 
eclampsia cases were not included since they differ in 
various clinical aspects and pose relatively different 
therapeutic problems. Blood samples for laboratory 
work were taken within the first 12 hours after 
admission in 45.5 per cent of the cases and within the 
second 12 hour period in the remaining cases. Since 
there were no statistically significant differences in 
timing this factor was disregarded under the cir- 
cumstances of the present study. 

As a whole, the eclamptic patients who died showed 
more severe clinical and laboratory data than those that 
survived, but significant differences existed only in the 
magnitude of hypertension and in the age of the 
patients. The differences in the total number of 
convulsions and in the levels of blood creatinine were 
only probably significant. Proteinuria and the levels of 
blood urea were higher in the group of nonsurvivors 
and the differences would have reached the sig- 
nificance level if the series were at least two thirds 
larger. The degree of hypoproteinemia, and particu- 
larly of hypoalbuminemia, that characterized these 
patients is noteworthy, even though there were no 
differences between survivors and nonsurvivors. The 
importance of metabolic and respiratory acidosis in 
eclampsia is well indicated by the levels of blood CO, 
found in the present study, even though this condition 
is much better evaluated with complete acid-base 
balance studies. Thus, in spite of several limitations, 
the synthesis of these data seems to indicate a more 
severe vasospasm with worse repercussions in the 
renal, cerebral, and metabolic systems in the nonsur- 
vivors, who were significantly older than the survivors. 

Eclampsia in teenagers and in older women. If the 
main clinical and laboratory characteristics of a group 
of 73 cases of teenage ante- and intrapartum eclampsia 
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Table III. Gestational amenorrhea and maternal mortality rate in eclampsia 





Maternal mortality rate 
(per cent) 


Chi square = 7.3 (N.S.). 


Table IV. Comparison of main clinical and laboratory data between survivors and nonsurvivors of ante- and 
intrapartum eclampsia , 










Ante- and intrapartum eclampsia 


Maternal age (yr.) 27.5 + 0.95 24.9 + 0.43 <0.025 
n = 43 n = 255 
Previous parity 2.5 + 0.46 1.7 + 0.17 N.S. 
n=4l n = 256 
Amenorrhea (wk.) 35.5 + 0.71 36.2 + 0.29 N.S. 
n= 40 n = 243 
Highest systolic B.P. 190.5 + 3.94 181.7 + 1.69 <0.05 
(mm. Hg) n= 43 n = 256 
Highest diastolic B.P. 130.9 + 3.26 122.1 + 1.02 <0.025 
(mm. Hg) n= 43 n = 256 
Average systolic B.P.+ 170.5 + 3.31 158.7 + 1.06 <0.001 
(mm. Hg) n = 43 n = 256 
Average diastolic B.P.} 116.6 + 2.45 107.2 + 0.65 <0.001 
(mm. Hg) n = 43 n = 256- 
Highest proteinuria 6.4 + 1.33 4.65 + 0.36 N.S. 
(Gm/L.) n= 39 n = 248 
No. of convulsions 7.13 + 1.07 4.88 + 0.25 <0.05 
n= 38 n = 253 A 
Total serum proteins 4.9 + 0.19 4.8 + 0.04 N.S. 
(Gm./100 ml.) n=16 ù = 196 
Serum Albumin 2.5 + 0.22 2.5 + 0.03 N.S. 
(Gm./100 ml.) n= 16 n= 196 
Blood urea 40.3 + 5.06 30.8 + 1.2 N.S. 
(mg./100 ml.) n= 35 n= 217 
-Blood creatinine 2.0 + 0.36 1.25 + 0.045 <0.05 
(mg./100 ml.) -n = 22 n = 189 
Blood CO, A 19.3 + 0.84 20.2 + 0.17 N.S. 
(mEq./L.) ù= 31 n = 209 . 


*Student’s t test. 
tSix hours time. 


with a total maternal mortality rate of 5.5 per cent are 
compared with those of 89 women after 30 years of age 
with a maternal mortality rate of 20.0 per cent 
(P < 0.005), only two statistically significant differ- 
ences are’ observed. The highest and the average 
systolic blood’ pressure readings are lower in the 
teenage eclamptic patients (175.5 and 153.9 mm. Hg, 
respectively, vs. 188.3 and 164.7 mm. Hg in the older 
patients: P < 0.005). Even these significant differences 
may lose their importance since older women show a 


physiologic tendency for higher blood pressure read- 
ings than their younger peers. The younger eclamptic 
patients may have experienced worse vasoconstriction, 
despite their lower blood pressure readings, since they 
started from a lower normal age-related blood pres- 
sure level. These clinical and laboratory similarities 
between two relatively extreme groups point out the 
importance of age in the maternal outcome of 
eclampsia. Furthermore, two of the four deaths in 
teenagers occurred in twin pregnancies, whereas there 
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Table V. Age groups and maternal mortality rate in eclampsia 





Maternal mortalality 
rate (per cent) 


Chi square = 8.33 (P < 0.02). 


were none among patients after 30 years of age (see 
paragraph on twin pregnancies and following discus- 
sion). If only single pregnancies are considered in these 
two age groups, the maternal mortality rates become 
2.9 and 21.2 per cent, respectively (P < 0.001). 

Age and maternal death in eclampsia. Table V 
presents maternal mortality figures in eclamptic 
women divided in three groups according to age. The 
differences are statistically significant and it is evident 


that they result from a lower mortality rate in the, 


youngest group. A further correlation of death and 
maternal age in 11 groups with spans of 3 years gives a 
Pearson’s coefficient of 0.766 (P < 0.01 with 9 degrees 
of freedom) which indicates a significant positive 
correlation between these parameters. 

Maternal death and clinical data in cesarean and 
noncesarean cases of ante- and intrapartum eclamp- 
sia. Previous parity was the only parameter showing 
` significant differences in these groups (1.4 and 2.4, 

respectively: P < 0.005). The figures for maternal 
deaths (14.9 and 13.9 per cent, respectively), maternal 
age, amenorrhea, highest and average blood pressure, 
proteinuria, and number of convulsions were almost all 
identical. The laboratory data for total serum proteins, 
serum albumin, blood urea, creatinine, and CO, did 
not show any significant differences. - 
The 21 deaths in the group of cesarean operations 
included at least 9 cases in which the operation was 
_ performed after the’ diagnosis of extensive brain 
hemorrhage was established in the mother, in order to 
offer the fetus a chance for survival. Actually, only two 
fetuses were lost in these nine cases that included two 
sets of twins. On the other hand, the 22 deaths in the 
group without cesarean operation included nine cases 
" that died undelivered, with only two fetal survivals in 
three instances of postmortem cesarean. sections. If 
these types of deaths are exluded from their respective 
groups, neither the mortality differences nor the rest 
.of clinical and laboratory data change substantially. 

Eclampsia in twin pregnancy. There were 18 twin 
pregnancies in the total group of 365 cases of 
eclampsia. The incidence of multiple pregnancy in 
eclampsia was about three times higher than in the 
general population, and its maternal mortality rate was 


double the figure of the whole eclampsia group (27.8 
vs. 13.5 per cent). Extensive brain hemorrhage ac- 
counted for three of the five maternal deaths in this 
high-risk group in spite of their relatively young ages 
(19, 19, 21, 23, and 24 years). This higher mortality 
rate was associated with lesser degrees of clinical and 
laboratory abnormalities than those presented in Table 
IV, with the exception of total serum proteins and 


‘serum albumin that reached the lowest levels in the 


present study (4.53 + 0.58 and 2.26 + 0.53 Gm. per 
100 ml., respectively). As a consequence of the small 
number of twin pregnancies registered, the differences 
were not significant, and it is doubtful that theirhigher 
mortality rate could affect the over-all mortality 
figures, since their incidence was only 4.9 per cent of all 
eclamptic cases. As a matter of fact, if the 18 twin 
pregnancies are excluded, the maternal mortality rate 
drops only 0.7 per cent. 

Intercurrent eclampsia and delayed delivery cases. 
There were six patients with intercurrent eclampsia 
who gave birth to surviving premature fetuses and nine 
patients with early antepartum eclampsia who im- 
proved rapidly after the fetus died “in utero,” but 
delivery did not take place for several days. The 
average interval between the first convulsion and the 
time of delivery in these 15 cases was 15.7 + 10.3 days. 
There were no maternal deaths in these atypical cases, 
and their clinical and laboratory characteristics when 
compared with the group of survivors in Table IV 
showed only two significant differences; these patients 
were older (29.7 + 1.76 years, P < 0.01) and had fewer 
convulsions (3.07 + 0.68, P < 0.025) than the rest. 
Another interesting fact of this type of eclampsia was 
its early presentation since the average amenorrhea 
was 32.2 + 2.26 weeks, but due to the small size of the 
series this difference was not significant. This clinical 
behavior seemed to indicate a very prompt responseé to 
treatment made possible by the rapid death of the fetus 
in some cases and/or by an unusual reversibility of the 
pathologic process. , 

Chronology of main events. Convulsions began 
before admission to the hospital in 171 patients’ with 
ante- and intrapartum eclampsia (57.2 per cent of the 
group) and on admission or shortly thereafter in 128 
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Table VI. Main postmortem findings in 33 eclamptic patients before and after 30 years of age 


Before 30 yr. 30 yrs. and up Totals 
(n = 19) (n = 14) (n = 33) 

Kidney: 

Toxemic lesion 19 (100.0)* 13 (92.9) 32 (97.0) 

Acute tubular necrosis 3 (15.8) 0 3 (9.1) 

Chronic glomerulonephritis 0 1 1 

Nephrosclerosis 0; (31.6) 17 (57.1) 1 } (42.4) 

Chronic pyelonephritis 6 6 12 

Double and triple renal arteries 1 (5.3) 2 (14.3) 3 (9.1) 
Heart: 

Average weight (Gm.) 310.9 336.1 322.3 

Left ventricle thickness (mm.) 12.4 13.0 12.7 

Cardiac hypertrophy 12 (63.1) 14 (100.0) 26 (78.8) 
Brain: ; 

Parenchymatous hemorrhages 10 (52.6) 9 (64.3) 19 (57.6) 

Infarction and softening 0 1 70 1 (3.0) 

Acute hypoxic encephalopathy 2 (10.5) 1 (7.1) 3 (9.1) 

Edema (only) : 4 (21.0) 2 (14.3) 6 (18.2) 

Normal 3 (15.8) 0. » 3 (9.1) 

Condition unknown 0 1 (7.1) . | 8.0) 
Liver: i 

Average weight (Gm.) 1,847 1,980 1,907 

Subcapsular hematoma 1 (5.3) 2 (14.3) 3 (9.1) 





*Numbers in parentheses are percentages. 


cases. The maternal mortality rates were very similar in 
` both groups—14.03 and 14.8 per cent, respectively. 

Eighty cases of convulsions before admission and 
cesarean delivery had a maternal mortality rate of 12.5 
per cent; and in 76 similar noncesarean cases this 
figure was 18.4 per cent. On the other hand, 59 
patients with eclampsia after admission and cesarean 
delivery had a mortality rate of 18.6 per cent; and in 69 
similar vaginal delivery cases this figure was 11.6 per 
cent. However, if the 12 patients that were considered 
moribund on admission, nine cases of cesarean opera- 
tion with preoperative diagnosis of cerebral hemor- 
rhage, and four instances of cesarean delivery due to 
obligatory indications (three cases of severe abruptio 
placentae and one case of previous section) are 
excluded, the corrected maternal mortality rates be- 
come 4.1, 8.8, 9.4, and 6.1 per cent, respectively, in the 
previous four subgroups. 

When the time intervals between the beginning of 
convulsions and admission to the hospital and eventual 
vaginal or cesarean delivery are considered, the group 
with eclampsia before admission has two important 
observations. The period between the first convulsion 
and the moment of arrival at the hospital is longest in 
the nonsurvivors with vaginal delivery (6.85 + 6.36 
hours), and the interval between admission and 
delivery in the group of survivors with cesarean 
operation is the shortest (10.5 + 9.8 hours). 

When a similar analysis is made in the group with 
convulsions starting after admission, the period be- 


tween the first convulsion and the time of delivery in 
the nonsurvivors with cesarean section is the shortest 
(6.23 + 5.25 hours), but this group also shows the 
longest interval between arrival and delivery 
(20.5 + 26.1 hours). None of the three differences is 
statistically significant., 

Morphologic data. Table VI presents the main 
postmortem findings in a total of 33 eclamptic women, 
divided into two groups according to age. Paren- 
chymatous brain hemorrhages were found in 57.6 per 
cent of the cases. Microscopic evidence of chronic 
pyelonephritis, chronic glomerulonephritis, and/or 
nephrosclerosis existed in 42.4 per cent of the patients. 
The toxemic renal lesion was evident in all cases but 
one, that of a patient with chronic glomerulonephritis 
in whom the signs of a superimposed toxemia would 
have required electron microscopy studies for definite 
demonstration. There were three instances of subcap- 
sular liver hemorrhages, three of acute tubular ne- 


: crosis, and 10 patients with brain changes other than 


hemorrhage but important enough to jeopardize their 
survival. Finally, the weights of the liver and of the 
heart were abnormally increased in most cases. 

Since the average height of 107 survivors of eclamp- 
sia from the same obstetric population was 150.7 . 
+6.1 cm., with a corresponding calculated average 
weight of the heart of 247 + 30 grams, cardiac 
hypertrophy in the autopsy cases was defined as 
a weight greater than 307 grams and/or a left 
ventricle thickness of 12 mm. or more. Morphologic 
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evidence of cardiac hypertrophy was present in 78.8 
per cent.of the cases. 

- Asa whole, patients 30 years of age or more (n = 14) 
showed more pathologic changes and more coinciden- 
tal diseases than younger women (n = 19). This was 
noticeable in most organs, but it was more evident in 
the frequency of coincidental renal pathology and in 
the frequency and magnitude of cardiac hypertrophy. 
None of the differences was statistically significant. 


Comment and conclusions 


The data presented in this study seem to indicate 
that the death of eclamptic patients resulted from the 
combination of several factors that show wide indi- 
vidual variability. Only a few patients with clear-cut 
clinical, laboratory, and morphologic evidence some- 
times present a single dominant factor as the cause of 
death, and this is often found to be gross mishandling 
of the case by inexperienced medical and paramedical 
personnel. - 

Contrary to logical expectations, statistical analysis in 
most instances was not capable of defining satisfactorily 
the importance of those potential influences. This was 
an inevitable consequence of the size of the series and 
of its necessary fragmentation for the evaluation. of 
chosen variables under different circumstances. In 
spite of the relatively small number of cases, in certain 
groups, some factors showed a significant association 
with the final outcome of eclamptic women and others 
seemed to be indifferent. The most clearly influential 
factor was the age of the patient at the time of eclampsia. 
Since this complication occurs preferentially in young 
primigravid women whose ages show a narrow range, 
the prognostic importance of aging has seldom been 
detected.» * 5 7% 1 Age per se, however, within the 
increasingly shorter reproductive span of modern 
woman, does not show ‘a very clear effect in most 
gestational pathology. What it most likely indicates is 
an over-all loss of optimal efficiency in the essential 
homeostatic mechanisms that reduces the adaptability 
of vital systems to various types ‘of pathogenic 
influences and stress. ‘ ; 

On the other hand, relative aging and pregnancy 
may be associated with the emergence of previously 
nondetectable underlying pathology. An increase in 
age, even within a narrow range, may be accompanied 
by general and regional changes that potentiate each 
other reciprocally, and in the proper pathogenic setup 
render the individual more prone to fatal conse- 
quences. The fact that very early eclampsia, that is 
frequently associated with underlying disease, showed 
a significantly higher maternal mortality rate, is in 
keeping with this interpretation. 
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The postmortem studies of 33 eclamptic patients 
detected twc important facts: a high incidence of 
chronic pyelonephritis and cardic hypertrophy. 
Whether the first finding was merely coincidental and 
had no influence on the pathogenesis of eclampsia 
cannot be ascertained at the present time, but it must 
be carefully assessed in view of their frequent associa- 
tion.’ Furthermore, according to Freedman,‘ the 
incidence of nonobstructive chronic pyelonephritis 
found at autopsy varies from 0.6 to 2.4 per cent, and 
Sheehan and Lynch“ reported an incidence of “large 
pyelonephritic” scars in 5.7 per cent of autopsied 
toxemic and eclamptic women. These figures are 
several] times smaller than those found in the present 
report. Even though it is a fact that urinary infections 
thrive among poor people, to which group toxemic 
patients usuzlly belong, one must keep in mind the 
limitations for establishing the role of bacterial infec- 
tions on the basis of morphologic information alone* 
and the possible differences in diagnostic criteria 
among authors. 

As far as cardiac hypertrophy is concerned, the 
paramount question is whether it resulted from the 
toxemic episode alone or whether it existed prior to 
pregnancy. The fact that it was more frequent and 
more marked in women after 30 vears of age would 
seem to support the latter possibility, but the lack of 
statistical significance in the differences among age 


‘groups and our limited knowledge about the 


chronologic and hemodynamic requirements for early 
left cardiac hypertrophy make uncertain any interpre- 
tation. a: 

In a group of 67 eclamptic deaths among English 
and Scottish women, Sheehan and Lynch® found an 
incidence of 25.4 per cent of hearts weighing more 
than 340 grams, and estimated that at least two thirds 
of them were due to chronic hypertension. If this same 
criteria is followed in the present study, the total 
incidence of abnormally heavy hearts becomes 29.0 per 
cent, with a striking difference between young and 
older women (17.6 vs. 42.8 per cent), although no 
statistical significance existed because of the size of the 
series. The figures used by Sheehar. and Lynch are not 
suitable for the present communication in view of the 
important differences in stature between English and 
Scottish and Mexican women. Thus, the top limit of 
307 grams, that resulted from Zeek’s" average plus two 
standard deviations for an average height of 151 cm., 
seems more applicable to an eclamptic Mexican pop- 
ulation and, as such, a remarkable majority of these 
patients presented indisputable evidence of important 
left cardiac hypertrophy, possibly associated with 
preclinical and undetected chronic hypertension or 
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chronic anemia and malnutrition, in an at present 
undefinable percentage of the cases. 

The previous clinical and morphologic description 
and discussion provide strong evidence for stating that 
the eclamptic population of the present study included 
a remarkably high proportion of coincidental renal 
and vascular diseases that jeopardized their most vital 
homeostatic mechanisms. This association increased 
with advancing age of the patients and led to a 
significantly higher maternal mortality rate in older 
women. A similar conclusion had been reached after 
analysis of a smaller group of eclamptic women.® 

Eclampsia in twin pregnancies had a higher mortal- 
ity rate despite the young ages of these patients, and 
with lesser degrees of clinical and laboratory abnor- 
malities than those found in the total group of 
survivors. This may indicate that the hemodynamic 
and obstetric characteristics of twin pregnancy per se 
accentuate the consequences of the toxemic condition 
by decreasing even more the homeostatic capabilities of 
the whole organism. The fact that this group showed 
the lowest values of serum proteins of all eclamptic 
cases and that three out of five deaths in young women 
were due to cerebral hemorrhage may support this 
latter view. 

Cesarean section in this study of eclamptic women 
was not associated with a higher maternal mortality 
rate if nine cases with the diagnosis of extensive brain 
hemorrhage prior to surgery and four instances of 
surgical delivery because of obligatory indications are 
excluded. When the chronology of events is considered 
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and the individual records are revised, one gets the 
impression that the cesarean operation was decided 
upon too soon after a convulsion and before adequate 
control of the condition in two patients, but its 
influence on the fatal outcome of these cases remains 
difficult to assess. 

The mortality figures found in the different groups 
correlated with chronologic data agree with the logical 
opinion stating that prompt hospitalization and well- 
timed management are important prognostic factors in 
eclamptic patients. In this context, the fact that 42.8 
per cent of ante- and intrapartum eclampsia patients 
had their first convulsion on admission or shortly 
thereafter, is a most disturbing finding. Thirty-three 
patients began convulsions while in the admitting 
department and/or within the first hour of hospitaliza- 
ticn, before therapy could be effective. The remaining 
95 (31.7 per cent of the total) began convulsing at an 
average of 9.2 hours after being admitted for three 
passible reasons: (1) these patients had a rapidly 
progressive type of toxemia; (2) the stress of labor, if 
present, increased the severity of the disease; and/or 
(3) their clinical condition was underestimated, a 
common error when inexperienced personnel handle 
toxemic women.® Clarification of the relative sig- 
nificance of each one of these three possibilities goes 
beyond the scope of the present communication, but it 
is obvious that, if convulsions and their often fatal 
consequences are to be largely prevented, no single 
case of pre-eclampsia should be underestimated. 
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Effects of epinephrine on distribution of blood 


flow in the pregnant ewe 


CHARLES R. ROSENFELD, M.D. 
M. DENNIS BARTON, M.D. 
GIACOMO MESCHIA, M.D. 
Denver, Colorado 


Seven pregnant ewes ranging from 85 to 140 days of gestation were infused with 
systemic doses of epinephrine and uterine arterial flow dose-response curves were 
determined. With a constant systemic infusion of epinephrine at a mean rate of 

0.29 + 0.03 uglKg.-min., and the radionuclide labeled microsphere method to measure 
arterial blood flow, a 38.5 per cent decrease in total uterine arterial blood flow was 
demonstrated while systemic pressure was unaltered. At this dose the reduction in 
endometrial blood flow was significantly greater (—58.7 per cent) than that in either the 
myometrium (—36.9 per cent) cr placental cotyledons (—34.5 per cent) (p < 0.025 and 
< 0.005, respectively). There also occured a decrease in blood flow to the mammary 
gland and the pancreas, whereas increases in blood flow to the skeletal muscle, adipose 
tissue, and spleen were documented. It is evident from this study that during the period of 
ovine pregnancy investigated, the vascular beds of all tissues comprising the pregnant 
uterus, including the placental cotyledons, are sensitive to the vasoconstrictive effects of 


epinephrine. 


THE RESPONSE of the uterine vascular bed to 
vasoactive agents is the subject of numerous studies. 
Previous studies!~§ have demonstrated that adrenergic 
drugs can influence the magnitude of uterine blood 
flow. The presence of both alpha- and beta-adrenergic 
drug receptor sites has been demonstrated in the 
uterine vascular bed.4 

Studies by Barton and associates® have also shown 
that similar concentrations of exogenous epinephrine 
and norepinephrine can cause similar reductions in 
uterine arterial flow when infused into the uterine 
artery. A 50 per cent reduction in uterine arterial flow 
occured with an concentration of 
exogenous epinephrine ranging from 2 to 10 ng. per 
milliliter of arterial blood. This study raised two 
further questions. (1) Were some components of the 
uterine circulation spared from the action of 


intra-arterial 
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catecholamines? (2) If epinephrine caused significant 
vasoconstriction in the pregnant uterus at these low 
concentrations, what were the systemic effects of 
epinephrine in this same concentration range? 

In order to answer these questions, we employed a 
chronic unanesthetized sheep preparation with im- 
planted uterine artery flow probes. Radioactively 
labeled microspheres were infused systemically before 
and during an intravenous epinephrine infusion in 
order to determine the effect of epinephrine on the 
placental, myometrial, and endometrial circulation, as 
well as other vascular beds. 


Methods 


The study was performed in seven pregnant ewes 
ranging from 85 to 140 days of gestation and included 
three singleton and four twin pregnancies. The 
preparation was the same as that described by Rosen- 
feld and associates” è consisting of pregnant animals 
with electromagnetic flow probes (Micron Instruments, 
Los Angeles, California) implanted around both 
uterine arteries and polyvinyl catheters (0.9 mm. inner 
diameter by 1.2 mm. outer diameter) in both femoral 
arteries passed to the trifurcation of the abdominal 
aorta and in a femoral vein passed to the high inferior 
vena cava. A radiopaque catheter (1.2 mm. inner 
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Fig. 1. Continuous flowmeter recordings of right and left uterine arteries in an ewe of 130 days of 
gestation carrying a singleton pregnancy on the right. The time of infusion of isotope-labeled 
microspheres is noted. The systemic infusion of epinephrine at 0.25 g/min.: Kg. produced a lower 


steady flow in both uterine arteries. 


diameter by 2.2 mm. outer diameter) was also passed 
via the left common carotid artery into the left 
ventricle.” The flow probes and inguinal catheters were 
carried out to the flank through a subcutaneous tunnel 
and were maintained in a canvas pouch fastened to the 
ewe’s skin with steel pins. The left ventricular catheter 
was kept in a separate pouch attached to the neck. All 
catheters were flushed daily with heparinized saline 
(1,000 U. per milliliter). 

Following surgery the ewes were maintained in stalls 
in the laboratory and studied after they had recovered 
from surgical trauma, generally within 4 days. Systemic 
arterial and venous pressures were monitored by 
pressure transducers connnected to a Gould amplifier 
(model N-4307-04, Cleveland, Ohio) and a two- 
channel Brush recorder (Model 220, Gould Inc., 
Cleveland, Ohio). Uterine blood flow was monitored 
with Micron Instruments electromagnetic flowmeters 
(Model RC 1000, Los Angeles, California) and re- 
corded on another two-channel Brush recorder. The 
flow probes employed have a linear response to flows in 
the range studied and are provided with flow signal 
and zero flow calibrations. 

The response of uterine arterial blood flow to 
systemic doses of epinephrine was investigated as 
follows. 

Epinephrine solutions were freshly made by adding 
4 ml. of 1:1000 epinephrine chloride (Adrenalin, 
Parke Davis) to 996 ml. of 5 per cent dextrose in 
isotonic saline, giving a concentration of 4 ug per 
milliliter of base, and used for no more than 4 hours at 
a time. This solution was infused with a Harvard 
infusion pump at varying rates through the inferior 
vena cava catheter. The period of infusion was 5 
minutes for each rate examined, followed by a rest 


period of 10 to 15 minutes, permitting flows to return 
to preinfusion levels. No more than six infusions were 
performed per day. Simultaneous blood pressure, 
pulse rate, and uterine arterial blood flow measure- 
ments were obtained and electronically integrated. The 
speeds of the infusions were randomly chosen and 
dose-response curves constructed. A rate of epineph- 
rine infusion was identified for each animal that 
caused a 30 to 40 per cent reduction of uterine blood 
flow. One to 2 days after determining the dose- 
response curve to systemic epinephrine infusion, the 
procedure was repeated, using the predetermined 
dose of epinephrine with the objective of infusing 
isotope-labeled microspheres into the left ventricle of 
the ewe before and during the constant epinephrine 
infusion (Fig. 1). 

The method for the infusion and analysis of mi- 
crospheres has been described in detail elsewhere’ and 
is summarized here. Radioactive carbonized micro- 
spheres (Minnesota Mining and Manufacturing Co.) 
with "Ce and *!Cr labels, a specific activity of 10mCi. 
per gram, and a mean diameter of 25 u + 5 S.D. were 
employed. The exact amount of microspheres in the 
infused suspension was determined by adding the 
microspheres, 8 to 10 ml. of sterile isotonic saline, and 
1 drop of Tween 20 to a preweighed counting vial 
containing a magnetic stirring rod and reweighing the 
vials. The suspension was mixed on a magnetic stirer 
for 45 minutes and four 0.1 ml. samples of the 
suspension were removed in preweighed lengths of 
polyvinyl tubing while the mixing continued. These 
catheters were placed in preweighed counting vials, 
weighed, and counted. The mean counts per minute 
(c.p.m.) per gram of suspension were calculated. The 
suspension, whose weight and radioactivity per gram 


158 Rosenfeld, Barton, and Meschia 


Table I. Mean total counts per minute and number 
of microspheres infused into the study animals 


Counts 
Isotope per minute Ne. 


141C¢: . 
Mean 16.71 x 10° 0.904 x 10° 
+ S.E.M. 7.37 x 108 0.178 x 108 
N. 7 7 

Cr; 
Mean 12.52 x 108 1.826 x 108 
+ S.E.M, 3.24 x 108 0.368 x 108 
N. 7 7 





was known, was infused by air desplacement through 
the left ventricular catheter while the microspheres 
were kept in suspension with a stirring warming unit. 
The suspension was infused over 30 to 40 seconds and 
the ventricular catheter flushed with 10 ml. of isotonic 
saline. Afterward the entire administration unit was 
reweighed and the total counts per minute and 
number of microspheres infused were determined (see 
Table I). In the experiments reported here, the 
microspheres were infused before the epinephrine 
infusion and again during the epinephrine infusion. 
.The latter microsphere infusion was not begun until 
the uterine blood flow, monitored by the implanted 
flowprobes, had reached a lower, steady rate of flow. 
Starting just prior to the microsphere infusion, 
arterial reference samples were withdrawn into count- 
ing vials under oil from both femoral artery catheters 
at a rate of 3.66 ml. per minute for 3 minutes with a 
Harvard pump. This method allows the calculation of 
cardiac output as well as individual organ flows. 
Individual organ blood flows were calculated with the 
arterial samples by solution of the following equation: 
Organ flow (ml./min.) = 
Total c.p.m. for organ ee speed (1) 
Mean c.p.m. in arterial sample ` mny 
Cardiac output (CO) was obtained : the solution of 
the following equation: 
CO (ml./min.) = 
Total microspheres infused 


Mean microspheres in 
arterial sample 


Withdrawal speed (2) 
(ml./min. 4 


Samples for arterial blood gases were drawn from 
the femoral artery before each epinephrine infusion 
during construction of dose-response curves and also 
before and after each isotope-labeled microsphere 
infusion. 

The ewes were killed within 24 hours after the 
second microsphere infusion and dissected for tissue 
preparation. The uterus, vagina, and cervix were 
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removed en bloc and the cervix and vagina then 
dissected from the uterus. The endometrium and 
myometrium were separated by sharp and blunt 
dissection. The efficacy of this method has previuosly 
been confirmed by histologic examination.’ The three 
components of the uterus (cotyledons, endometrium, 
and myometrium) were then weighed. The following 
organs were also removed and weighed: brain, mam- 
mary gland, lungs, heart, liver, spleen, pancreas, 
kidneys, ovaries, Fallopian tubes, thyroid gland, and 
adrenal glands. Representative samples of foreleg skin, 
mammary gland skin, hindleg muscle, chest wall 
muscle, and small bowel were also removed and placed 
directly into counting vials. 

Samples were counted in a Nuclear-Chicago auto- 
matic dual-channel gamma counter with a 3 inch 
crystal detector and a wide well. The ‘Cr was counted 
as an emission peak of 0.321 Kev. (window range, 
0.271 to 0.371 Kev.) and the 'Ce was counted at a 
peak of 0.145 Kev. (window range, 0.127 to 0.162 
Kev.). Under these conditions 4.5 to 5.5 per cent of the 
51Cr counts appeared in the “Ce window and 0.3 to 
0.7 per cent of the “'Ce counts appeared in the *'Cr 
window. The true counts per minute for each isotope 
were calculated by the solution of the appropriate 
simultaneous equation. 

Control flows before epinephrine infusion and 
experimental flows during epinephrine infusion for 
each organ or tissue studied were calculated. The 
paired t test was used to determine degrees of 
significance between control and experimental flows. 
All mean values are presented as +1 standard error of 
the mean (S.E.M.). 


Results 


Fig. 2 demonstrates the dose-response curves of 
mean systemic arterial pressure and uterine blood flow 
to the intravenous infusion of epinephrine. The curves 
depicting the changes in mean arterial pressure and 
uterine blood flow are similar in each of the animals 
studied. There is no significant change in the systemic 
pressure as the infused dose of epinephrine increases 
until there occurs a decrease in uterine arterial blood 
flow of greater than 40 to 50 per cent. 

With the use of these dose-response curves, an 
infusion rate of epinephrine which would lead to the 
largest decrease in uterine blood flow without altera- 
tion in the systemic pressure was chosen for use in the 
subsequent microsphere studies. The dose employed 
in these studies ranged from 0.192 to 0.410 wg/min. 
-kg. with a mean of 0.287 wg/min. -kg. + 0.034. At this 
rate of infusion there was a significant change in heart 
rate, increasing from 102 + 9.1 to 122 + 13.4 beats 
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Fig. 2. The responses of uterine blood flow as measured with the flowmeters and mean systemic 
blood pressure te increasing doses of epinephrine. The shaded area represents the dose range 
employed in the microsphere portion of the study. (0.2 to 0.4 wg/Kg.-min.). Uterine blood flow is 


presented as per cent of control flows. 


per minute (p < 0.05) but no significant alteration in 
the mean systemic pressure (control of 92.0 mm. 
Hg + 3.7 and experimental cf 92.3 mm. Hg + 6.0). A 
typical response of uterine blood flow to the epi- 
nephrine infusion is demonstrated in Fig. 1. 

After studying the first two animals and calculating 
the uterine arterial blood flow from the microsphere 
data, a discrepancy between this data and the simul- 
taneously observed flowmeter data was noted. This had 
not been our experience in the past® and led to the 
discovery of a malfunctioning component in the 
gamma counter. From previous experiments, which 
permitted the comparison of 61 simultaneous deter- 
minations of uterine blood flow by the microsphere 
and flow probe methods, we were able to construct an 


ecuation® which related the two measurements: 


Microsphere flow (mL./min.) = i 
Flowmeter flow (ml./min.) — 36 ml./min. 


0.86 


(3) 


The uterine arterial flows for the first two animals 
studied were corrected with the use of Equation (3). As 
the per cent distribution of the microspheres was 
known and not affected by the gamma counter 
malfunction, it was possible to determine the arterial 
blood flow to each of the uterine tissues. Once the 
gamma counter was repaired this descrepancy did not 
recur. 

In a third animal we were unable to place ‘the 
microsphere infusion catheter into the left ventricle. 
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Table Il. The effect of a systemic infusion of epinephrine on total uterine blood flow and blood flow rate to the 
Separate uterine tissues as measured with the microsphere method : 













Total uterine flow, without cervix (ml./min.): l 

‘Control 566.7 720.6 1007.0 748.8 1818.0 541.6 793.7 

Experimental 429.8 390.8 656.0 391.7 508.6 419.6 478.5 

Per cent change —24.2 —45.8 34.9 —47.7 —55.5 —22.5 —38.6 —38.5 + 4.6* 
Cotyledonary flow (ml./min.): 

Control 379.1 578.3 848.9 535.4 1543.0 443.1 614.5 

Experimental 299.6 339.3 589.7 299.3 739.4 368.1 395.8 

Per cent change —21.0 —41.3 ~34.9 —47.7 —52.1 —22.5 —35.6 —34.5  4.8* 
Myometrial flow (ml. /min.): ` 

Control 23.8 19.2 45.7 48.4 53.5 21.7 27.7 

Experimental 20.2 9.7 26.0 27.0 . 21.3 17.7 19.5 

Per cent change —15.3 —49.7 -43.2 —44.1 —60.1 —16.3 —29.5 —36.9 + 6.4* 
Endometrial flow (ml./min.): l ; 

Control 163.8 123.1 112.8 165.5 221.6 77.4 151.5 

Experimental 110.0 41.8 40.0 65.4 47.9 33.9 72.2 

Per cent change —32.8 —66.0 —64.5 —60.5 —78.4 —56.3 -52.3 —58.7 +5.3* 
Percentage cardiac output to the uterus: : l 

Control 7.94 G.35 t 20.6 t 14.5 13.1 + 2.8 

Experimental 3.42 4.29 7.38 6.75 5.46 + 1.9** 

*p < 0.025. 


**The decrease is significant at p < 0.05. 
{Cardiac output not available, see text. 


$Cardiac output not available, no left ventricular catheter. See text. 


Table III. Tissues and organs demonstrating a 
significant change in arterial blood flow during an 


epinephrine infusion 
; 


+434.6 + 112.4 0.025 
+180.0 + 41.5 <0.05 


Tissue or organ 


Skeletal muscle 
Intra-abdominal fat 


Spleen +138.9 + 29.2 <0.01 
Pancteas —-278+ 7.6 <0.025 
Mammary gland skin —44.2 + 10.1 <0.05 
Total uterus —38.5+ 46 <0.025 


*Mean + S.E.M. 


The catheter was left in the ascending portion of the 
thoracic aorta. Because of this, cardiac output and 
blood flow to those organs served by the ascending 
aorta were not calculated. Thus, we were able to 
analyze blood flow to all organs in only four animals, 
and flows to organs served by the descending aorta for 
. an additional animal. Uterine blood flow data are 
available for all seven animals studied. 

Cardiac output was available in four animals. The 
mean cardiac output was 7,279 ml. per minute in the 
control period: and 8,937 ml. per minute during the 
epinephrine infusion. The cardiac output increased 18 
to 76 per cent in three animals and decreased 10.5 per 
cent in the fourth. 


Table II shows the effect of epinephrine on 
myometrial, endometrial, and placental blood flows. 
When the separate uterine tissues are compared it can 
be seen that the endometrium exhibited a significantly 
greater decrease in blood flow (—58.7 per cent + 5.3) 
than either the myometrium (—36.9 per cent + 6.4, 
p < 0.025) or the placental cotyledons (—34.5 per 
cent + 4.7 p < 0.005). There was no significant differ- 
ence between the responses seen in the myometrium 
and placental cotyledons (p > 0.50). 

In the three ewes carrying singleton pregnancies, the 
responses to epinephrine in the pregnant and non- 
pregnant horns of the uterus were compared and no 
difference was observed. Cervical blood flow was also 
examined and found to decrease from 6.03 + 1.06 to 
3.94 + 0.91 ml. per minute but these changes were not 
Statistically significant. No significant changes were 
seen in ovarian and Fallopian tube flows. 

Because of the nature of the animal preparation and 
the method for measuring blood flow with the 
isotope-labeled microspheres, it was possible to com- 
pare blood flow changes within the uterus with changes 
of blood flow to other organs and tissues. The results of 
this comparison are presented in Tables III and IV 
and Fig. 3. Skeletal muscle obtained from the hindlimb 
and the chest wall, pooled samples from peritoneal and 
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LUNG (BRONCHIAL ARTERY) 


SKIN (FORELEG) 
[| THYROID 


PANCREAS: 
PLACENTA 
MYOMETRIUM 
MAMMARY SKIN 

[ | MAMMARY GLAND 
ENDOMETRIUM 






Fig. 3. The per cent change in organ and tissue blood flows during a systemic infusion of 
epinephrine (0.2 to 0.4 g/min. - Kg.) in pregnant ewes. The shaded bars are statistically significant 


at p < 0.05. 


omental fat, and the spleen demonstrated significant 
increases in flow, whereas the uterine tissues, skin 
overlying the mammary gland, and the pancreas 
showed significant decreases in ow. There was a slight 
increase in flow to the hind leg skin that was not 
statistically significant. 

The data for organ blood flows in the four ewes in 
which cardiac output was determined were analyzed in 
order to determine the change in the distribution of 
cardiac .output that occured during the infusion of 
epinephrine (Table IV). It should be noted that there 
was a significant decrease in the percentage of cardiac 
output going to the kidneys. 

The blood flow to the ovine mammary gland was 
noted to increase with gestational age of the animals in 
these experiments. Our data demonstrated control 
mammary blood flow of 15.9 ml. per minute at 85 days 
of gestation and 228 ml. per minute at 140 days of 
gestation. In each of the animals studied the infusion 
of epinephrine consistently caused a decrease in 
mammary blood flow ranging from 13 to 70 per cent 
but, because of the large variation in the control flows, 
the decrease demonstrated was not statistically sig- 
nificant (0.10 > p > 0.05). No significant changes were 
seen in arterial pH or Paco, during the studies. Values 
were consistent with those previously recorded.’ 


Comment 


The vascular effects of catecholamines have been 
widely studied with systemic and individual organ 
infusions in both man and laboratory animals. The 
new features of the present study are (1) the demon- 
stration of epinephrine-induced vasoconstriction in 


Table IV. Organs demonstrating a significant change 
in the percentage of cardiac ouput received, as 
determined in four ewes 


Per cent cardiac output® — 










Right kidney 5.3 + 0.3 4.14 + 0.2 <0.05 

Left kidney 5.2 + 0.5 4.13 + 0.5 N.S. 

Combined kidneys 10.5 + 0.5 8.27 + 0.5 0.05 

Spleen 3.8 + 0.4 6.6 +0.1 0.005 

Pancreas 2.1 + 0.4 1.3 +03 <0.025 

Total uterus with- 13.1 + 2.8 5.5 +19 <0.05 
out cervix 


*Mean + S.E.M. 
tPaired analysis, Student’s t test. 


each component of the vascular bed of the pregnant 
uterus and (2) the greater sensitivity of the reproduc- 
tive tissues to the vasoconstrictive properties of 
epinephrine than the other organs or tissues of the 
body. l 

The effect of catecholamines on uterine blood flow 
was first studied in detail by Robson and Schild.” 
Writing in 1938, they found that epinephrine pro- 
duced uterine arterial vasoconstriction in both preg- 
nant cats and spayed cats treated with estrone or with 
estrone and progesterone. The contractile response of 
the myometrium to catecholamines is known to depend 
on the hormonal state of the animal.” Their results 
indicated that the response of the uterine vasculature 
to epinephrine was free of female hormonal influence. 
In subsequent studies by Ahlquist and Woodbury’ in 
pregnant dogs and by Adams and associates’ in 
pregnant sheep, the vasoconstrictive effects of epineph- 
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rine on uterine blood flow were confirmed. Studies on 
the effect of systemic catecholamine infusions on blood 
flow to the gravid ovine uterus have been reported by 
Greiss.? In these studies, he reported a 50 per cent 
reduction in uterine vascular conductance following 
systemic infusions of greater than 0.5 wg/Kg./min. of 
epinephrine or norepinephrine. There was no sig- 
nificant difference in response over the period of 
gestation studied, 112 to 147 days. Our study, which 
demonstrates in ewes from 85 to 140 days of gestation 
a 39 per cent reduction in uterine arterial flows during 
systemic infusions of epinephrine ranging from 0.2 to 
0.4 wg/Kg./min., is in good agreement with Greiss’ 
data. i 

The present study documents that, at the dose levels 
that were employed, the vasculature of all three uterine 
tissues (endometrium, myometrium, and placental 
cotyledons) are sensitive to the vasoconstrictive effects 
of epinephrine. It was further demonstrated that the 
response of the endometrial vasculature to epineph- 
rine (a 59 per cent reduction in blood flow) was 
greater than that noted in either the placental cotyle- 
dons (a 35 per cent reduction) or the myometrium (a 
37 per cent reduction), whereas the responses in these 
two tissues were similar. This documentation of a 
vascular response by all of the uterine tissues to 
epinephrine suggests the presence of alpha receptors 
in the arterioles of each of the uterine tissues and 
presents evidence that these receptor sites remain 
sensitive to the vasoconstrictive effects òf epinephrine 
during pregnancy. . ; 

Arterial blood flow to the mammary gland and to the 
skin overlying the mammary gland was decreased by 
the epinephrine infusion (see data). Mammary gland 
arterial blood flow has been shown to decrease in 
response to epinephrine. ™ In contrast to the 
mammary gland skin, skin from the ventral surface of 
the hind leg did not demonstrate a significant reduc- 
tion in blood flow. Skin vasculature may vary in its 
reactivity to systemic catecholamine infusions accord- 
ing to its location. 

In the dose range of epinephrine studied here, 0.2 to 
0.4 ug/Kg./min., skeletal muscle, intra-abdominal fat, 
and splenic blood flows were all increased significantly, 
whereas blood flows to the pancreas were decreased. 

The vasodilatory effect of epinephrine on skeletal 
muscle has been attributed to beta/receptor stimula- 
tion. Low doses of epinephrine given intra-arterially 
into the forearm muscle of man produce a transient 
sharp rise in the arterial flow of greater than 100 per 
cent of control, followed by a lower, sustained flow that 
is greater than 50 per cent of control. These results 
are supported by data from the present study which 
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demonstrate a striking increase in blood flow to chest 
wall and hindlimb muscle (> 400 per cent of control) in 
the face of unaltered mean systemic pressure. 

Epinephrine has been domonstrated to cause an 
increase in blood flow to adipose tissue, in this study. 
The phenomenom has been demonstrated in canine 
subcutaneous adipose tissue infused with epinephrine 
at a concentration of 0.01 wg per milliliter. In the 
same study isoproterenol was noted to increase fat 
blood flow, suggesting that beta-receptor stimulation 
can lead to vasodilation in adipose tissue. ° 

The splenic vasculature has been widely studied and 
found to respond to infused catecholamines.” 18 
Beta-adrenergic stimulation led to increases in splenic 
blood flow, whereas alpha stimulation decreased flow. 
Epinephrine was demonstrated in the cat to increase 
splenic blood flow from 60 to 160 per cent of control 
flows!” 18 following doses from 0.1 to 1.0 wg per 
kilogram. In the pregnant sheep studied here splenic 
blood flow also increased without a systemic blood 
pressure increase. It is possible that with the use of 
higher doses of exogenous epinephrine, splenic vas- 
oconstriction might have occurred. 

The arterial bed of the pancreas has been shown by 
other investigators to possess both alpha and beta 
receptors, but the response of this organ to 
catecholamines is by no means settled. We were able to 
demonstrate a significant reduction in pancreatic blood 
flow of approximately 28 per cent, occurring 2 to 3 
minutes after the initiation of the epinephrine infu- 
sion, and not associated with an alteration in systemic 
arterial pressure. 

Arterial blood flow to tissues such as heart, brain, 
kidney, liver, and bowel has been found to be altered 
by catecholamines in various studies, but did not 


‘demonstrate a significant change following the 0.2 to 


0.4 wg/Kg.-min. epinephrine infusion employed here 
in pregnant sheep. Though no significant change in 
blood flow to the kidneys was documented during the 
epinephrine infusion, the per cent cardiac output’ 
reaching them was significantly reduced. As the 
skeletal muscle makes up a large part of the body mass 
in these animals, it is conceivable that the increase in 
flow to this tissue (>400 per cent) accounts for both the 
increase and redistribution of cardiac output. 
Epinephrine is of use in various clinical situations in 
obstetrics, such as an adjuvant for local anesthetic 


. solutions. If epinephrine were inadvertently given in 


sufficient quantity into the vascular system during a 
local anesthetic injection, it might have a deleterious 
effect on uterine blood flow in the pregnant human. 
Slow intravenous or subcutaneous epinephrine in the 
human subject has little effect on mean blood pressure, 
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but does significantly decrease peripheral resistance 
and increase both cardiac output and heart rate.® In 
the experiments reported here, a dose of epinephrine 
that produced no significant change in mean systemic 
blood pressure did significantly increase muscle blood 
flow, did significantly increase heart rate, and in three 
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of our instances did increase cardiac output. The same 
dose also led to a 38 per cent reduction in total uterine 
blood flow in the pregnant ewe. On the basis of these 
findings, it can be suggested that deleterious effects 
might occur in a pregnant woman exposed to relatively 
low arterial concentrations of epinephrine. 
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A double-blind investigation into the effects of 
ritodrine on uterine blood flow during the third 


trimester of pregnancy 


J. P. BRETTES 
R. RENAUD 
R. GANDAR 


` Strasbourg, France 


The object of this double-blind crossover study was to investigate the effect of a B-mimetic 
agent-ritodrine-administered intravenously at increasing infusion rates on uterine blood 
jlow and the maternal cardiovascular system during the third trimester of normal 
pregnancies and pregnancies complicated by intrauterine growth retardation andlor 
hypertension. Uterine blood flow, maternal arterial blood pressure, maternal and fetal 
heart rate, and uterine activity were simultaneously recorded throughout the study. In 
normal pregnancies the changes in different parameters during ritodrine and placebo 
administration were slight. In the “pathologic” pregnancies there was a highly significant 
increase in maternal heart rate, differential blood pressure, and uterine blood flow during 
ritodrine administration. The differences in response to ritodrine and placebo were 
statistically significant in this later group. This study demonstrates increased sensitivity of 
the maternal cardiovascular system to this B-mimetic agent in certain categories of 
high-risk pregnancies and possibly an increase in uteroplacental blood flow. 


DuRING recent years there have been many reports on 
the use of a beta-mimetic agent, ritodrine, for the 
treatment of premature labor’* and as a uterus 
 relaxant.® ê In addition, animal studies have suggested 
a possible effect of 8-mimetic drugs on uterine and 
placental blood flow.’ Sivasambo® showed an in- 
creased infant weight at the thirty-ninth week of 
pregnancy, which has not been confirmed by other 
authors.” 

‘The object of this study was to investigate in a 
double-blind cross-over study the effect of ritodrine, 
given by the intravenous route in a very low dose, on 
the uterine blood flow and cardiovascular system 
during the third trimester of pregnancy. 
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Materials and methods 


Included in the study were 18 patients in the third 
trimester of normal pregnancy and 11 patients in the 
third trimester of pregnancies which were termed 
“pathologic”—that is, with confirmed intrauterine 
growth retardation or hypertension. After detailed 
explanation of the procedures involved and after 
obtaining consent of the patient to these procedures, 
the study commenced. 

All patients were informed that they were free to 
drop out of the study at any time without any personal 
consequences. 


Trial procedures 

A thermistor probe* was inserted into the anterior 
lip of the cervix to a depth of 20 mm. and, by utilizing 
the technique of anenometric thermometry described 
by Brotanek and associates," increases or decreases in 
the rate of heat dissipation from the probe tip could be 
registered. The changes have been shown to reflect 
changes in blood flow past the probe tip. Local blood 


*Captor made by “Institut de physique biologique,” Stras- 
bourg University. 
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flow is one of the most prominent factors involved, but 
not the only one. Interstitial fluid flows, and probe 
movement, for example, can modify the indication of 
blood flow. The placement of the probe 20 mm. deep 
in the cervix measures, at best, blood flow in cervical 
tissues. This may not reflect total uterine blood flow 
and, even more importantly, placental perfusion. The 
uteroplacental and myometrial vascular beds may show 
different reactivities. 

In one patient, at 38 weeks of gestation with 
intrauterine growth retardation, the membranes rup- 
tured during insertion of the thermistor probe. The 
patient went into labor and a healthy 2,200 gram infant 
was born. 

Maternal cardiovascular response. The maternal 
heart rate was recorded from digital photoplethysmog- 
raphy or from the electrocardiogram. Maternal systolic 
and diastolic blood pressures were measured indirectly 
by use of an external sphygmomanometer. 

Uterine activity. This was monitored continuously 
throughout the study by external tocography* and 
initially in the first two cases by internal tocometry 
through an open-end fluid-filled catheter. 

In these two patients uterine contractions appeared 
during the insertion of an intrauterine catheter. After 
that event the intrauterine pressure recorder was not 
used in this study. 

Fetal heart rate. This was continuously recorded 
from the phonocardiogram. 

Simultaneous recording of all these parameters was 
done on a-Philips polygraph. 

This study, which was executed under strictly 
double-blind conditions and on a randomized cross- 
over basis, consisted, for each patient, of a 4 hour study 
period divided into five phases. There was an initial 
phase of 30 minutes during which the various records 
were allowed to reach a stable baseline. This. was 
followed by a second phase during which three 
intravenous infusions were given, each of 10 minutes’ 
duration, ata rate of 50, 100, and 150 wg per minute of 
ritodrine in 5 per cent dextrose, or an equivalent 
amount of a placebo of identical appearance, via an 
infusion pump.§ 

This was followed by a third period of 20 to 60 
minutes during which the various recorded parameters 
were once more permitted to reach a constant baseline. 
Thereafter, the. procedure was repeated according to 
the cross-over design. 


*Hewlett Packard No. 8020A. 

+Plasticath No. 8728-27, Plastimed, France. 
Philips Cardiopan 8, Liechti-Philips A.G., Bern. 
§Infors, Basel, Switzerland. 
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Table I. Excluded cases 
Case Reason for exclusion 


Two normal Uterine contractions after insertion of 


cases transparietal intrauterine catheter for 
intrauterine pressure recording 
One Rupture of membranes during insertion 
“pathological” of thermistor probe in cervix 


case 


Table II. Changes in uterine blood flow during i 
administration of ritodrine and placebo 


Increased | Decreased or | Uninter- 
Pregnancy flow unchanged | pretable N.S. 


Normal: 
R* 2 10 4 N.S. 
P 3 10 3 
Pathologic 
R 7 3 0 P = 0.02; 
P l 9 0 Fisher’s 
exact test, 
two-sided 


*R = Ritodrine; P = placebo. 


The study was performed always in the same room 
with a controlled environmental temperature, by the 
same personnel, and with the patient in the same 
posture throughout (semilateral left decubitus). 


Results 


There were 29 patients included in the study but the 
results of three were excluded from the analysis. 
Details of the reasons for exclusion are given in Table 
1. 

Uterine blood flow. Table II shows the uterine blood 
flow responses for the two patient groups. In the 
normal pregnancy group no consistent responses were 
seen to the infusion with either ritodrine or placebo. 

In the group of “pathologic pregnancies” uterine 
blcod flow increased in seven of the 10 subjects during 
ritodrine infusion as compared with one of 10 during 
infusion with placebo. This difference in response is 
statistically significant (p = 0.02 Fisher’s test, two- 
sided). 

Maternal cardiovascular responses. 

Maternal heart rate. The maternal heart rate re- 
sponses of the two groups are shown in Fig. 1. In the 
normal pregnancies there was no significant difference 
in the responses to ritodrine and placebo; in the 
“pathologic pregnancies” significant tachycardia was 
seen within 20 minutes of commencing ritodrine 
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Fig. 1. Changes in maternal heart rate during ritodrine and placebo infusion. 
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Fig. 2. Effect of ritodrine and placebo on maternal blood pressure. 


infusion. This difference was still apparent 20 minutes 
after stopping the infusion (p = 0.02). 

‘ Maternal blood pressure. The maternal blood pressure 
responses are shown in Fig.’2. In the normal pregnan- 
cies, there was no significant effect of ritodrine or 
placebo on diastolic or systolic blood pressure. 

In the group of pathologic pregnancies during 
ritodrine infusion there was a small but significant 


increase in the systolic blood pressure and a marked 
decrease in the diastolic pressure. The difference in 
response to ritodrine and placebo was still apparent at 
20 minutes after stopping the infusion (p = 0.01). The. 
blood-pressure changes resulted in highly significant 
effects on the differential blood pressure (pulse 
pressure), which was increased during ritodrine infu- 
sion in the pathologic pregnancies (p = 0.006 at 30 
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Fig. 3. Changes in pulse pressure during infusion of ritodrine and placebo. 


minutes of infusion); in the normal pregnancies the 
difference in response to ritodrine and placebo was 
significant only during the last 30 minutes of infusion 
(p = 0.02) (Fig. 3). 

Effect on fetal heart rate. In none of the study 
periods in either group was any significant effect on 
fetal heart rate observed, at the dosage used. 

Uterine activity.With the exception of the two 
patients who had uterine contractions after the inser- 
tion of an intrauterine catheter, in none of the other 
patients was any effect seen on uterine activity. 


Comment 


The results of this study suggest that in patients with 
uncomplicated pregnancies intravenous infusion of 
ritodrine at the low dose of 150 ug per minute has no 
effect on uterine blood How as measured by heat loss 
from the tip of a heated probe. In pathologic 
pregnancies, however, beta stimulation appears to 
result in an increase in uterine blood flow in certain 
patients, whereas infusion of a placebo in the same 
patients under the same experimental conditions does 
so rarely. A further difference in response to beta 
stimulation is seen in the maternal cardiovascular 
system. At the infusion rates used in this study the 
maternal cardiovascular responses in the patients with 
uncomplicated pregnancies were very slight and with 
the exception of differential blood pressure at the 
maximum infusion rate the differences in response to 
ritodrine or placebo were not statistically significant. In 


the patients with hypertensive pregnancies are in- 
trauterine growth retardation there was a highly 
significant difference between the responses to rito- 
drine and placebo. Despite the low infusion rate of 
the beta mimetic there was a significant increase in 
maternal heart rate, a small but significant increase in 
systolic blood pressure, and a marked fall in diastolic 
pressure. 

The most significant net response was a large 
increase in the differential blood pressure (pulse 
pressure). It is possible that the increased heart rate 
during ritodrine infusion results in increased uterine 
blood flow. 

Bieniarz and associates! have demonstrated an 
increase in cardiac output during infusion of high 
doses of ritodrine. This study confirms the cardiovas- 
cular effects which Bieniarz described but suggests that 
patients with certain types of high-risk pregnancy may 
be more sensitive to the beta mimetic in terms of 
cardiovascular responses and indirectly, perhaps, in 
uterine blood flow responses. . 

A number of authors have suggested that there may 
be an effect on fetal weight as a result of administration 
of ritodrine during pregnancy. Sivasambo® men- 
tioned increased weight for gestational age following 
ritodrine administration in a controlled trial in prema- 
ture labor. Seidl and associates compared the infant 
weights of patients treated with ritodrine and un- 
treated patients. They could find no significant differ- 
ence between the mean weights at any gestational age; 
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however, when treatment was started after the thirty- 
sixth week of pregnancy, the number of babies 
weighing less than 3,000 grams was larger than when 
the treatment was started before the thirty-fifth week; 
nevertheless, this difference was not significant. 
Animal studies have demonstrated a highly sig- 
nificant effect on the incidence of intrauterine growth 
retardation.” It is interesting to note in these studies 


that there was no increase in the incidence of large | 


offspring but a very significant reduction in the 
incidence of growth-retarded ones. 

Janisch and associates’? have reported studies on 
placental blood flow using the passage of a 
technitium-99 bolus through the placental site as an 
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index of change in flow and concluded that beta- 
mimetic infusion resulted in increased flow in 10 cases 
and decreased flow in four other pathologic cases. 
Wallenburg and associates,® using another beta 
mimetic, suggested an effect of beta-mimetic adminis- 
tration on placental flow in monkeys. 
Our results are consistent with those findings. 
There is a possibility that ritodrine would be of great 
interest in the treatment of intrauterine growth 
retardation. 
Controlled clinical trials are still necessary to evaluate 
whether these changes persist during long-term ad- 
ministration and with other ‘routes of administration. 
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Termination of midtrimester pregnancy by serial 
intramuscular injections of | 
15(S)-15-methyl-prostaglandin F,, 


NIELS H. LAUERSEN, M.D. 
KATHLEEN H. WILSON, B.S. 
New York, New York 


Midtrimester abortion was successfully induced in 117 of 120 patients with serial 
intramuscular injections of 15(S)-15-methyl-prostaglandin Fza (15-me-PGF2,). The 
mean abortion time was 14.12 hours, and parous patients aborted in a mean of 12.85 
hours—significantly faster than nulliparous patients who aborted in a mean of 15.24 
hours. Ninety-four per cent of the 117 successfully induced abortions occurred in less 
than 24 hours and 46 per cent in less than 12 hours. Uterine activity was monitored and 
analyzed in nine patients. Uterine response to a single intramuscular injection of 100 wg 
of 15-me-PGF xq was characterized by the appearance of low-amplitude, high frequency 
contractions and `a rapid increase in baseline intrauterine tonus. A high level of uterine 
activity, 900 Montevideo Units, was observed within 30 minutes of the first 
intramuscular injection of 15-me-PGF 2. This activity was not maintained and 

decreased by approximately 30 per cent at the time of the second injection at 1 hour. It 


` was not until 6 hours of 15-me-PGF 2a therapy that activity stabilized at approximately 


500 Montevideo Units. Even though ali patients were premedicated with antiemetic and 
antidiarrhea agents, 68 of 120 patients experienced gastrointestinal side effects related to 
the 15-me-PGF 24, administration. Vomiting was the most prevalent side effect, occurring 
in 65 patients, but the episodes were not severe, were well tolerated by the patients and 
did not necessitate the termination of prostaglandin administration in any of the patients. 
In this study abortion was successfully induced between weeks 9 to 27 of gestation. It was 
observed that patients with gestations of 16 weeks or less aborted significantly faster than 
patients with gestations of 17 weeks or more, which indicates that this method is highly 
effective in the induction of abortion within the “gray zone”, 12 to 16 weeks of gestation. 


DURING THE PAST several years there have been a 
number of reports describing the uterine stimulating 
and abortifacient effects of naturally occurring pros- 
taglandins. The uterine response to a single injection 
of these compounds was relatively short, probably due 
to a rapid enzymatic inactivation. Dehydrogenation 
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occurs at carbon-15 and the resulting prostaglandins 
possess greatly reduced biologic activity. In order to 
maintain good uterine activity and achieve abortion, 


` continuous infusion or repeated administration by the 
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intrauterine or vaginal route was required. 

Bundy and co-workers! reported the synthesis of 
prostaglandins modified at carbon-15, and that these 
prostaglandins resisted erizymatic degradation by the 
enzyme prostaglandin 15-dehydrogenase. The mod- 
ified prostaglandins 15(S)-15-methyl-prostaglandin E; 
and F,, (15-me-PGE, and 15-me-PGF,,) were then 
evaluated for clinical uséfulness. Karim and Sharma? 
reported that the 15(S)-15-methyl-prostaglandin Ey 
methyl ester and 15(S)-15-methyl-prostaglandin Fou 
free acid were more potent and had a longer duration 
of uterine-stimulating action than did PGE, and 
PGF,,. The uterine-stimulatory effects of the 15- 
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Table I. Patient population by parity and gestational 
age in the study of intramuscular 15-me-PGF,, 
for induction of abortion 








Weeks of gestation 


12 or 

fewer | 13-14 15-16 | 17-18 | 19-20 | 
0 5 12 14 12 14 6 
1 3 7 7 5 3 1 
2 0 4 0 2 l 2 
3+ 1 6° 3 8 4 0 


methyl analogue of prostaglandins E, and Fæ were 
confirmed in the rhesus monkey by Kirton and 
Forbes.5 Toppozada and co-workers* reported that the 
threshold dose for inducing contractions in midpreg- 
nancy with single intravenous doses of 15-me-PGFe, 
was approximately one tenth of the threshold dose of 
the naturally occurring PGF,,. Intramuscular injection 
of this 15-methyl analogue in a dose of 1.0 to 1.5 mg. 
‘administered to women in the midtrimester induced a 
marked uterine-stimulatory effect which was sustained 
from 5 to 7 hours. Karim and associates? successfully 
induced midtrimester abortion by intramuscular injec- 
tion of 15-me-PGF,,. Lauersen and Wilson® reported 
on successful induction of midtrimester abortion in a 
series of 35 women by serial intramuscular injection of 
15-me-PGF,,.. A preliminary group of five patients in 
that study were treated with a dose scheduled of 250 
pg intramuscularly every 6 hours, but only one patient 
aborted within 24 hours on that dose schedule. The 
remaining patients aborted in 30 to 37 hours. The dose 
schedule for the following 35 patients was then altered 
to 250 yug initially, followed by 250 ug in 2 hours, and 
then 500 ug every 2 hours until the time of abortion; 
the mean abortion time with this dose schedule was 16 
hours and 86 per cent of the patients aborted in under 
24 hours. It was observed that the appearance of 
gastrointestinal side effects, which occurred in 90 per 
cent of the patients, was mostly related to the first dose 
of 15-me-PGF,,. A greatly expanded series has there- 
fore been undertaken in which the initial dose of 
intramuscular 15-me-PGF,, has been reduced to 100 
pg in an attempt to reduce the gastrointestinal side 
effects of the drug. This study has been designed to 
determine the abortifacient efficacy of the revised dose 
schedule and to monitor the effects of abortion 
induced by intramuscular 15-me-PGF,, on uterine ac- 
tivity, as well as progesterone and cortisol levels. 


Materials and methods 


A total of 120 healthy women volunteers, ranging in 
age from 12 to 41 years (mean age, 23 years) and with 
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gestational ages ranging from 9 to 27 weeks (Table I), 
were included in this study. There were 63 nulliparous 
patients and 57 multiparous patients in this series. 
Abortion was induced by serial intramuscular injec- 
tions of 15(S)-15-methyl-prostaglandin F,,* (15-me- 
PGF,,). An initial dose of 100 ug of 15-me-PGFz was 
administered intramuscularly, followed in 60 minutes 
by 250 ug intramuscularly, then 2 hours later by 500 
wg intramuscularly. A dose schedule of 500 ug of 
15-me-PGF,, was then administered intramuscularly 
every 2 hours until the time of abortion or a maximum 
of 24 hours of therapy. If a patient had ‘not aborted 
within 24 hours, the dose was increased to 750 pg of 
15-me-PGF,, intramuscularly every 2 hours until the 
time of abortion. There were two exceptions in this 
series to the regular dose schedule. One patient was a 
31-year-old woman, para 0, gravida 1, at 26 weeks’ 
gestation, with severe pre-eclampsia, who received 50 
ug every 2 hours for a total dose of 200 ug. This 
patient aborted in less than 7 hours. The second 
patient, a 28-year-old women, para 1, gravida 2, in the 
thirteenth week of gestation, developed very strong 
uterine contractions with the 15-me-PGF,,. The dose 
schedule in this patient was 100 wg, followed in 1 hour 
by 250 wg and in 2 hours by 250 wg. She aborted in 
4.50 hours at a total dose of 600 ug. The dose range in 
the remaining patients was 1.35 to 11.85 mg. (mean, 
3.30 mg.). 

In order to minimize gastrointestinal side effects all 
patients were premedicated and continued on anti- 
emetic and antidiarrhea agents throughout the abor- 
tion period. The premedication was 10 mg. of Com- 
pazinet (prochlorperazine) and four tablets of 
Lomotil (each tablet contains diphenoxylate hydro- 
chloride 2.5 mg. and atropine sulfate 0.025 mg.) 
administered orally 60 minutes prior to the initial 
injection of 15-me-PGF,,. Two tablets of Lomotil were 
then administered every 2 hours and the Compazine 
10 mg. was given intramuscularly every 6 hours until 
the time of abortion. 

A complete blood count, including hematocrit, 
hemoglobin, white blood cell count, differential, and 
platelet count, as well as liver function tests, plasma 
progesterone, and plasma cortisol levels were per- 
formed prior to the administration of the 15-me- 
PGF.,, at 8 hours and at 24 hours after initiation of the 
procedure, in 63 patients. In the remaining 57 patients 
blood tests, excluding cortisol and progesterone, were 


*Supplied by Edward M. Southern, M.D., of the Upjohn 
Company, Kalamazoo, Michigan. 

Smith, Kline & French Laboratories, Philadelphia, 
Pennsylvania. 

G. D. Searle and Company, Chicago, Illinois. 
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carried out prior to the initiation of the 15-me-PGF,,, 
at 8 hours, and at the time of abortion. Following 
routine hospital procedure, the patients were given an 
intravenous infusion of Ringer’s lactate and blood was 
obtained for typing and cross-matching. Vital signs 
including heart rate, blood pressure, temperature, and 
respiration were monitored throughout the procedure 
at frequent intervals. 

Uterine activity was monitored in nine patients via an 
open-end catheter inserted intra-amniotically as previ- 
ously detailed.” The catheter was connected to a 
pressure transducer (Hewlett Packard, Waltham Divi- 
sion, Medel 267 BC, Waltham, Massachusetts) and a 
dual-channel carrier amplifier recorder (Hewlett Pack- 
ard, Sanborn Division, Model 321, Waltham, Mas- 
sachusetts). Spontaneous uterine activity was observed 
for approximately 20 minutes prior to the prostaglan- 
din administration. 

When the fetal and placental tissue were completely 
expelled from the uterus, or the placenta was removed 
from the cervical os manually or with sponge forceps 
without the need for anesthesia, the abortion was 
defined as being complete. An incomplete abortion was 
defined as partial expulsion of the products of 
conception from the uterus, requiring surgical evacua- 
tion under general anesthesia for completion. 


Results 


Mid-trimester abortion was successfully induced in 
117 of 120 patients by serial intramuscular injections of 
15(S)-15-methyl-prostaglandin F,,. The mean abor- 
tion time(the interval from the first intramuscular 
injection to the expulsion of the fetus) was 14.12 hours. 
Parous patients aborted somewhat faster(mean, 12.85 
hours) than the nulliparous(mean, 15.24 hours) and 
this difference was statistically significant (p < 0.05) 
(Table II). In this series of the 117 successfully aborted 
patients 95 per cent aborted in less than 24 hours, and 
46 per cent aborted in less than 12 hours (Fig. 1). Two 
patients, who aborted in more than 24 hours, were 
former heroin addicts and at the time of the abortion 
were on methadone maintenance, receiving 80 to 90 
mg. of methadone per day. Both patients were 
extremely tense and anxious, presenting difficult 
management problems. Included in this series, there 
was a patient with twin pregnancy of 20 weeks’ 
gestation. The patient responded well to the medica- 
tion and aborted in under 10 hours without complica- 
tion. 

There were three trials that were declared failures in 
this series. The first failure occurred in a 41-year-old 
multiparous patient, with a uterine myoma, in the 
twentieth week of gestation. This patient developed 
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Fig. 1. The cumulative abortion rate versus time for the 117 
successful midtrimester abortions induced by serial intramus- 
cular injections of 15-me-PGF,, in mulliparous and multipar- 
ous patients. 


Table II. Intramuscular 15-me-PGF,, for 
midtrimester abortion f 


No. of Abortion time’ 
Patients patients (hr) 


Nulliparas 62 15.24 + 6.17 
Multiparas 55 12.85 + 5.80 
Total 117* 14.12 + 6.09 





*The three failures of this technique have been excluded 
from these calculations. i 


adequate uterine contractions and the membranes 
ruptured at 20 hours, but she did not abort despite 
high uterine activity. The patient subsequently de- 
veloped endometritis and the response to prostagland- 
in diminished. She was started on antibiotics and a 
surgical completion was eventually performed without 
difficulty since the cervix was soft and well dilated and 
the products of conception were removed in parts. The 
patient was subsequently discharged in good condition. 

The second failure occurred in a 30-year-old wo- 
man, para 1, in the fifteenth week of gestation. This 
patient did not abort within 24 hours despite high 
uterine activity; a sonogram was thereafter obtained 
which demonstrated a 10 by 10 cm. cervical fibroid that 
obstructed the cervical canal. A surgical completion 
was subsequently performed without difficulty and the 
patient was discharged in good condition. 

The third failure took place in a 19-year-old 
nulliparous patient in the twentieth week of gestation. 
This patient did not abort despite strong uterine 
activity. A review of the family history revealed that the 
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Fig. 2. Tracing of intra-amniotic pressure showing the effects of midtrimester abortion induced by serial in- 
tramuscular injections of 15-me-PGF,, on uterine activity-in a single patient. The tracing is in 60 minute 
segments and illustrates the uterine effects of four intramuscular injections of 15-me-PGFeq. 


Table III. Intramuscular 15-me-PGF,, for 
midtrimester abortion 


Weeks of No. of Abortion time 
gestation patients (hr.) 
12 weeks 9 14.61 + 7.87 
or fewer 
13 9 9,84 + 4.94 
14 20 ‘11.76 + 3.72 
15 12* 12.63 + 5.59 
16 ll 13.73 + 4.43 
17 8 11.87 + 2.78 
18- 19 15.60 + 6.04 
19 10 16.93 + 5.70 
20 10* 14.32 + 6.23 
21+ 9 20.86 + 8.27 


*The three failures of this technique have been excluded 
from these calculations. 


patient’s sister had a double uterus and sonogram 
performed on this patient then revealed a double 
uterus with the pregnancy in the left uterine horn. 
When the patient did not abort within 27 hours she was 
taken to the operation suite for surgical completion. A 
stenotic ring was felt at the level of the internal os of 
the left uterine horn, which could have explained the 
patient’s failure to abort with intramuscular 15-me- 


PGF,,. The patient was subsequently discharged in 
good condition. _ 

Intramuscular 15-me-PGF,, was an effective aborti- 
facient throughout the gestational periods tested in this 
series (Table III). It was observed that patients with 
lower gestational ages, 9 to 16 weeks, aborted sig- 
nificantly faster (mean, 12.42 hours) than patients with 
gestational ages of 17 weeks and higher (mean, 15.96 
hours) (p < 0.01). 

The uterine response to the initial intramuscular 
injection of 100 ug of 15-me-PGF,, was characterized 
by the appearance of low-amplitude, high-frequency 
contractions and a rapid rise in baseline intrauterine 
tonus. Subsequent injections produced further incre- 
ments in uterine activity (Fig. 2). The initial 100 wg of 
15-me-PGF,, intramuscular injection produced a 
mean of 905 Montevideo Units (M.U.) (average 
amplitude X number of contractions in 10 minutes) 
within 30 minutes in the nine patients monitored. 
Uterine activity then declined to a mean of 612 M.U. at 
1 hour and at this time a subsequent dose of 150 ug'of 
15-me-PGF,, increased uterine activity to a mean of 
923 M.U. within 30 minutes. Uterine activity declined 
to a mean of 386 M.U. at 3 hours of therapy when a 
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Fig. 3. The effect of serial intramuscular injections of 
15-me-PGF,, on uterine activity, calculated in Montevideo 
Units (average amplitude x number of contractions over a 10 
minute period), frequency of contractions, amplitude of 
contractions, and baseline intrauterine tonus, illustrated by 
mean and standard error of the mean over an 8 hour period 
in nine patients. 


third dose of 15-me-PGF,, was administered and again 
activity increased. At about 6 hours into the prosta- 
glandin therapy uterine activity stabilized around a 
mean of 500 M.U. (Fig. 3). Frequency of contractions 
peaked at 20 minutes after the first injection of 
15-me-PGF,, at a mean of 23 contractions per 10 
minutes. The frequency of contractions then subsided, 
and the second injection of 15-me-PGF,, produced a 
second increase in frequency to 14 contractions per 10 
minutes. The frequency then slowly declined to 
stabilize at mean of seven contractions per 10 minutes 
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Fig. 4. The effect of midtrimester abortion induced by serial 
intramuscular injections of 15-me-PGF,, on plasma proges- 


terone and plasma cortisol levels in 63 patients. The results 
are illustrated by mean and standard error of the mean. 


Table IV. Side effects of intramuscular 15-me-PG Foa 


for midtrimester abortion 


Gastrointestinal side effects 68 (58%) 240 
Nausea 17 35 
Vomiting 65 183 
Diarrhea 8 22 

Temperature elevation 2° F. 30 





Table V. Complications of intramuscular 
15-me-PGF,, for midtrimester abortion 


Complications | No. of patients 


Failure of technique 3 
Incomplete abortion 2 
Endometritis (failure of technique) l 
Plzcenta removed by sponge forceps 16 
Plzcenta removed manually 14 
Blood loss 300 ml. and over 3 


throughout the abortion period. The amplitude of 
contractions increased steadily after the first two 
injections of prostaglandin to a mean maximum of 74 
mm. Hg within 30 minutes of the second injection. 
Amplitude declined to a mean of 51 mm. Hg at 3 
hours, immediately prior to the third dose of prosta- 
glandin, and then rose; declined at 5 hours, and then 
steadily rose throughout the abortion period to a mean 
of 78 mm. Hg at 8 hours. Intrauterine baseline tonus 
increased rapidly to a maximum mean of 32 mm. Hg 
30 minutes after the first 15-me-PGF,, injection. The 


174 Lauersen and Wilson 


January 15, 1976 
Am. J. Obstet. Gynecol. 


Table VI. The effect of midtrimester abortion induced by intramuscular 15-me-PGF,, on hematocrit, 


white blood cells, and platelet count 


Hematocrit (%) 34.1 + 3.2 
White blood cells (x 10°) 8.8 + 2.6 
Platelet count 268 + 68 
Hematocrit (%) 34.2+ 2.9 
White blood cells (x 10°) 8.8 + 2.4 
Platelet count 263 +63 


No. of 

patients 
34.8 + 3.4 33.6 + 3.8 57 
13.0 + 3.5 13.3 + 3.8 57 
+67 277 +77 57 

24 hours 

36.24 3.1 33.8 + 2.9 63 
12.7 + 3.5 11.0+ 2.8 , 63 
270 + 64 257 +65 63 





subsequent prostaglandin injection produced a mean 
intrauterine baseline tonus of 36 mm. Hg. Like am- 
plitude, tonus decreased at 3 hours, peaked again at 
4 hours, and then stabilized around 22 mm. Hg at 6 
hours. 

Of the 120 patients included in this series, 68 
experienced gastrointestinal side effects related to the 
administration of intramuscular 15-me-PGF,,. Vomit- 
ing was the most prevalent side effect, experienced by 
65 patients, and 54 patients had more than one episode 
of vomiting. Nausea was experienced by 17 patients, 
with 10 patients having more than one episode. 
Diarrhea was the least common gastrointestinal side 
effect, and only eight patients (7 per cent) experienced 
diarrhea. There was a temperature elevation of more 
than 2° F. in 30 patients but this temperature elevation 
was small and only seven patients had a temperature of 
102° or higher. Temperatures returned to normal 
levels in all patients within 4 to 6 hours after the last 
intramuscular injection of 15-me-PGF,, (Table IV). 
There were three failures of technique in this series, as 
previously detailed, and two incomplete abortions. One 
patient who failed to abort with intramuscular 15-me- 
PGF,,, developed endometritis. The placenta was re- 
moved by sponge forceps in 16 patients and manually 
in 14 patients. 

There was an estimated blood loss of 300 ml. or 
more in three patients but there was no need for 
transfusion for any patient (Table V). The mean 
estimated blood loss in this series was 82.81 + 69.71 
ml. (range, 30 to 450 ml.). Mean hematocrit and 
platelet levels reflected the minimal blood loss observed 
in this series of abortions. There were no statistically 
significant changes in mean hematocrit and platelet 
levels throughout the procedure. The mean white 
blood count (WBC) increased significantly at 8 hours, 
with a further increase in mean WBC at the time of 
abortion. There was some decrease at 24 hours, but the 
‘mean WBC had not returned to preinjection levels at 
this time (Table VI). 

Plasma progestrone levels decreased significantly in 


the 63 patients tested 8 hours after the first intramus- 
cular injection of 15-me-PGF,, to 50 per cent of the 
control level, and at 24 hours the plasma progesterone 
was 9 per cent of the control level. Plasma cortisol in- 
creased significantly at 8 hours after the first injection 
and decreased to preinjection levels by 24 hours 
(Fig. 4). 


Comment 


Abortion was successfully induced in 117 of 120 
patients from the ninth to the twenty-seventh weeks of 
gestation with serial intramuscular injections of 15- 
me-PGF,, with a mean time of 14.12 hours. The initial 
dose of 15-me-PGF2_ was 100 pg, followed by 250 ug 
in 60 minutes, and then 500 wg every 2 hours until 
abortion, as compared to our previous study® where 
the dose schedule was 250 ug every 2 hours for the first 
2 hours, followed by 500 ug every 2 hours until the 
time of abortion. The mean abortion time in this latest, 
expanded study compares favorable with the abortion 
time in the previous study, with a mean time of 15.98 
hours, which indicates that a high initial dose of 
intramuscular 15-me-PGF,, is not necessary for a 
successful outcome. The incidence of gastrointestinal 
side effects on the new dose schedule was only 56 per 
cent, as compared to 90 per cent in the previous study, 
where high initial doses were employed. It therefore 
appears that the initiation of prostaglandin-induced 
abortion with a low initial dose helps to reduce gas- 
trointestinal side effects of the drug without increasing 
the over-all abortion time. Once a patient’s sensiti- 
vity to the drug was established the patient tolerated 
high doses of the drug given repeatedly without gas- 
trointestinal disturbances. 

A high level of uterine activity was observed within 
30 minutes of the first intramuscular injection of 100 
pg of 15-me-PGF,,; however, this level of activity was 
not maintained and it decreased by approximately 30 
per cent at the time of the second injection at 1 hour. 
Activity increased rapidily immediately after the sec- 
ond injection, but within 2 hours activity had again 
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decreased by 60 per cent, and it was not until 6 hours 
of 15-me-PGF,, therapy that the activity stabilized. In 
a previous study of the abortifacient effectiveness of 
serial intramuscular injections of 15-me-PGE,* a high 
level of uterine activity (mean, 500 Montevideo Units) 
was observed within 40 minutes of a 5 wg intramuscu- 
lar injection of 15-me-PGE,. There was no rapid 
decrease in activity with 15-me-PGE,, indicating that 
this drug has a more sustained effect on the uterus 
than 15-me-PGF,,, and the 15-me-PGE, appeared to 
be a minimum of 20 times more potent than the 
15-me-PGF,,. In another previous study with ex- 
traovular administration of the naturally occurring 
PGF, for midtrimester abortion,® 5 mg. of the drug 
were required to achieve a similar level of uterine 
activity as obtained with 100 yg of 15-me-PGF,,, 
indicating that the 15-me-PGF,, is approximately 50 
times more potent than the naturally occurring PGF2,, 
although a direct comparison cannot be drawn due to 
the differences in the methods of administration. 

The most prevalent side effect observed in this series 
of abortions induced by intramuscular 15-me-PGFo 
was vomiting, which occurred in 65 of the 120 patients. 
The vomiting was transient in nature; in none of the 
cases was it necessary to terminate prostaglandin 
therapy due to this side effect. Diarrhea was the least 
common gastrointestinal side effect observed; it oc- 
curred only in 7 per cent of the patients. When abor- 
tion was induced with 15-me-PGE,® the incidence of 
gastrointestinal side effects was low—in only five of 30 
patients. There was a temperature elevation in only 30 
of the 120 patients treated with intramuscular 15-me- 
PGF,, as opposed to a temperature elevation in 29 of 
30 patients treated with intramuscular 15-me-PGEp. 
These results seem to indicate a difference between 
the actions of 15-me-PGF,, and 15-me-PE,. The E 
compound may have a more specific effect on tem- 
perature regulation, whereas the F,, compounds may 
have a more specific effect on gastrointestinal mo- 
tility. ` 

It has been established from a number of studies that 
the incidence of changes in coagulation factors consis- 
tent with DIC is higher in saline-induced abortion than 
the incidence encountered when midtrimester abor- 
tion is induced with intra-amniotic instillation of 
PGF,,’° *. Although there have been no studies on 
the clotting factors when abortions have been induced 
by 15-me-PGF,,, we found no incidence of severe 
hemorrhage in the total of 160 patients treated with 
15-me-PGF,, in the two series we have performed. 
Evaluation of hematocrit and platelet count showed no 
significant change during the abortion and postabor- 
tion periods, which might indicate that the incidence of 
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DIC in midtrimester abortion induced by 15-me- 
PGF is low, similar to that found in abortion induced 
with naturally occurring prostaglandin by the intra- 
amniotic route. 

Midtrimester abortion induced by intramuscular 
injections of 15-me-PGF,, was well accepted by the 
patients and by the nursing staff of the abortion unit. 
The patient was spared the painful, time-consuming, 
and potentially hazardous procedure of amniocentesis 
required for instillation of hypertonic saline or prosta- 
glandin. The intramuscular injection of 15-me-PGF,, 
caused very little pain, and no local reaction at the 
injection site was observed. We believe after conduct- 
ing this series that the initial three doses of 15-me- 
PGF,, of 100, 250, and 500 ug should be administered 
by a physician in order to determine the patient’s 
sensitivity to the drug and that, once the patient’s 
sensitivity has been established, it is safe for subsequent 
injections to be administered by an alert and informed 
nurse, 

Four patients in this study presented with a history 
of bronchial asthma and prophylactic aminophylline 
suppositories were administered, they had no indica- 
tion of asthma or even minimal asthma attacts during 
the 15-me-PGF,, therapy. In five patients the fetus was 
expelled but the placenta was retained; intramuscular 
15-me-PGF,, therapy was continued and the placenta 
was subsequently passed. Intramuscular 15-me-PGF,, 
might have clinical usefulness in cases of incomplete 
abortion. ; 

Several patients in this series had originally been 
admitted to the hospital for suction abortion. Upon 
examination they were found to be beyond the 
gestational age acceptable for this operative procedure. 
Induction of abortion with intramuscular injections of 
15-me-PGF,, was very successful and these patients 
could be discharged within 24 hours. Patients with 
gestational ages of 16 weeks or less aborted sig- 
nificantly faster than patients with gestational ages of 
17 weeks and higher. The abortifacient effectiveness of 
intramuscular injections of 15-me-PGF,, in early 
gestations contrasts with our findings in earlier studies 
on the effect of PGF,, administered via intra-amniotic 
instillation? and continuous extraovular infusion.? In 
these previous studies the PGF», was found to be a 
more efficient abortifacient during later gestations of 
18 weeks and higher. 15-me-PGF,, administered by 
intramuscular injection may prove to be a valuable 
clinical tool, particularly in the induction of abortion 
during the so-called “gray zone,” gestations between 
the twelfth and sixteenth weeks. From the study of 
uterine activity it appeared that administration of 
15-me-PGF,, was necessary every 2 hours to initially 
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maintain effective uterine activity, but it is possible that 
after 6 hours of administration, when uterine activity 
had stabilized, the frequency of injection could be 
decreased to every 4 to 6 hours without substantially 
affecting the outcome of the abortion. 


We would like to thank the Nursing Staff of the 
Abortion Unit for their assistance in this siia. We 
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A prospective evaluation study of the effectiveness of the services of certified 
nurse-midwives demonstrated that in a hospital setting the care of low-risk maternity 
patients provided by nurse-midwives was as effective as that provided by house staff 
physicians. A total of 438 low-risk maternity patients were studied. Selected outcomes 
pertaining to the prenatal period, labor and delivery, and early infancy demonstrated, 
- with two exceptions, no significant differences. The two exceptions were: (1) 
overcompliance with appointment attendance was more common among the 
nurse-midwifery group of patients; (2) a higher rate af forceps delivery was reported 


among the house staff group of patients. 


THE INCREASING UTILIZATION Of nurses in ex- 
panded roles and its potential for meeting the health 
needs of a large sector of the population have 
generated the need for the evaluation of the services 
they provide. The evaluation of one such extended 
role, that of the certified nurse-midwife (CNM), 
constitutes the focus of this report. l 
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Recent concern over relatively high maternal and 
infant mortality and morbidity rates in the nation and 
the awareness of a large pool of expectant mothers 
who receive little or no prenatal, intrapartal, and 
postpartal care have prompted an increase in the 
training and employment of nurse-midwives. A 
number of evaluation studies of nurse-midwifery 
services have been carried out. 

“Most of them are of a “before and after” nature, in 
which the study population serves as its own ccntrol, 
with the inherent assumptions and weaknesses cf that 
method. In 1969, Montgomery? published a .study 
which showed the effectiveness of a nurse-midwifery 

“nurse obstetric assistant” service in a rural California 
county hospital. Following the introduction of the 
service for normal patients, the proportion of patients 
receiving first trimester care doubled from five per 
cent and among primiparous patients increased from 
30 to 40 per cent. An increase in the frequency and 
regularity of prenatal visits was found, and, during the 
last six months of the study period, 78 per cent of 
deliveries in the hospital were attended by a nurse 
obstetric assistant. Over a three- -year period from 1959 
(before the project’s inception) to 1961 (after it began), 
there was a decline in prematurity rates from 11 per 
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cent to 6.4 per cent and in neonatal mortality rate from 
23.9 per 1,000 live births in 1959 to 10.3 per 1,000 live 
births in 1961. 

Similar positive results were shown by Levy and 
co-workers.? The effectiveness of the nurse-midwifery 
program was shown not only by an increased utilization 
of services, but also by a resultant decline in rates of 
prematurity and neonatal deaths. These indications of 
effectiveness were further corroborated by a significant 
reduction in prenatal attendance and a rise in neonatal 
death and prematurity in the hospital following 
cessation of the CNM program. 

Similar beneficial results were shown in a private 
team practice in Ohio? and in a prepaid group 
practice.‘ 

One evaluation study® did attempt to apply an 
experimental design through the random allocation of 
patients to the CNM or the resident staff services of 
two hospitals. This further documented the effective- 
ness of nurse-midwives. Unfortunately, the potentially 
biased nature of the determination of “uncomplicated” 
status performed by the nurse-midwife and the 
absence of statistical tests lend caution to ready 
acceptance of the findings. 

This report describes a prospective study to evaluate 
the effectiveness of nurse-midwives in a university 
hospital clinic setting in Jackson, Mississippi. 


Study setting 

The service described in this paper has operated at 
the University of Mississippi Medical Center, since 
1969. The nurse-midwifery care team consists of 
CNM’s, nurse-midwife assistants, obstetricians, and 
residents in obstetrics and gynecology who serve as 
consultants, provide back-up care, and assume tem- 
porary or permanent management of complicated 
cases. The same house staff, obstetricians, residents, 
and medical students provide care to all other mater- 
nity patients. All patients are delivered in the hospital. 

The nurse-midwifery service provides prenatal, 
intrapartal, postpartal, family planning, and infant 
health supervision services. 

Both CNM and house staff (HS) service programs 
are designed to provide clinical practice for students. 
Patients do not see the same provider consistently in 
either service. 

The HS team provides comprehensive prenatal, 
intrapartal, and early postpartal care for the patients. 


Purpose of the study 

The study was intended to evaluate the effectiveness 
of care provided to obstetric patients by nurse- 
midwifery and house staff services. Variables selected 
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to measure the effectiveness of the two services 
included the following prenatal, intrapartal, and im- 
mediate postpartal outcomes in the mother and 
infant. (1) prenatal outcomes—prenatal visit score 
(actual number of visits + expected number of 
visits X 100; anemia (hematocrit < 30 per cent); in- 
cidence of hypertension rise of >30 mm. systolic 
or > 15 mm. diastolic pressure; incidence of diabetes 
(physician’s diagnosis based upon urine test, fasting 
blood sugar, and glucose tolerance test); incidence of 
indicators of toxemia (physician’s diagnosis based upon 
proteinuria, edema, average weight gain > two pounds 
per week, rise of blood pressure >30 mm. systolic or 
>15 mm. diastolic); incidence of urinary tract infection 
(as diagnosed by culture and sensitivity >100,000 
colonies or more than “slight growth” or on microscopy 
at least two of the following: ten to 15 red cells, 15 to 20 
white cells, moderate to heavy bacteruria); rates of 
investigation for urinary tract infection (performance 
of urinalysis, culture, sensitivity, or testuria, plus 
evaluation of clinical findings); rates of investigation 
for diabetes (performance of urinalysis, fasting blood 
sugar and glucose tolerance test); (2) maternal out- 
comes of labor and delivery (obtained from the record 
of delivery}—length of labor, abnormalities of labor, 
hours membranes ruptured before delivery, type of 
delivery, episiotomy, .amniotomy, abnormalities of 
puerperium; (3) infant outcomes (evaluated by the 
attending neonatologist)—gestational age, weight, 
length, head circumference, apgar score, fetal distress 
(Presence of meconium, tachycardia or bradycardia, or 
fetal acisosis), newborn condition (presence or absence 
of congenital abnormalities or birth injury or aspira- 
tion). , 


Sample and methods 


This prospective study followed two groups of 
pregnant women from registration for prenatal care 
through labor, delivery, and the immediate postpartal 
period. The study population consisted of a sample of 
patients who registered for care at the University 
Medical Center’s prenatal clinic. At the Medical 
Center, patients are cared for either by certified 
nurse-midwives or the house staff of the Center. 
Patients’ from both services are delivered at the 
University Medical Center hospital. 

The study samples were selected from patients who 
registered at these clinics for prenatal care between 
October 1, 1972, and April 30, 1973, and who met the 
criteria of eligibility for the nurse-midwifery service, 
described below. 

On admission, a clerk obtained the following data 
through questions and observation: the number of 
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Clerical 
Evaluation 
New Patients Ineligible 
ULM.C. Clinic ao 
Eligible Randomized 


Allocation 


1076 
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Included 
298 
Eligible 
Ciinical 586 
Evaluation Excluded 
Certified * 
Nurse- 269 
Midwives 
Ineligible 





Lost To Study 


106 FRE 


692 


Included 
140 
Eligible 
270 
Excluded 
i 
Ineligible Lost To Study 


Fig. 1. Selection of patients into study. *Forty-four delivered prior to January, 1972; 221 delivered 
after December, 1972. **Of these, 29 delivered prior to January, 1972; 88 delivered after December, 
1972. ***Delivered elsewhere, moved, or not pregnant. 


pregnancies; history of previous cesarean section; 
diabetes mellitus in the patient; edema and/or var- 
icosities. In the obstetric clinic, urine specimens, blood 
pressure, height, and weight were determined and the 
results recorded. 

On the basis of these data, initial screening was 
carried out by the clinic clerk. Patients were excluded if 
any of the following characteristics were recorded: (1) 
blood pressure—systolic over 140 mm. or diastolic over 
90 mm.; (2) weight above 180 pounds; (3) history of 
eight or more pregnancies; (4) history of diabetes 
mellitus; (5) history of cesarian section; (6) history of 
varicosities or edema. 

Patients who requested either house staff or 
nurse-midwifery services were not included in the 
study. Those eligible after this “clerical” evaluation 
were then randomly allocated to nurse-midwifery or 
house staff service. Patients were allocated to a service 
according to a computer generated random sequence 
and implemented by the clerk. The ratio of nurse- 
midwifery patients to house staff patients was variously 
1:1 or 2:1 as the case load of patients for the 
nurse-midwifery service varied. In the allocated ser- 
vice, a physical examination was provided with initial 
laboratory test values added to the clinical record. 

As a result of this “clinical” evaluation, a further 
subset of ineligibles was omitted from the study if any 
of the following characteristics were present: (1) Rh 
sensitivity; (2) toxemia; (3) multiple gestation; (4) 
medical history of diabetes mellitus, chronic hyperten- 


sion, chronic renal disease, severe varicosities of 
vagina, vulva, or legs, or other severe medical prob- 
lems; (5) significant bony or soft tissue abnormalities of 
the pelvis. 

Fig. 1 shows the samples in the selection of Medical 
Center patients. Of the 1,880 new patients admitted 
during the study period, 804 (43 per cent) were found 
to be ineligible on clerical evaluation and a further 220 
(12 per cent) on clinical evaluation. Thus, 1,024 (55 per 
cent) of thé new patients were deemed ineligible for 
nurse-midwifery service by set criteria. 

Despite efforts to ensure administration of standard- 
ized selection criteria, a statistically significantly larger 
proportion of HS patients (30 per cent) than CNM 
patients (15 per cent) were eliminated from the study 
by the clinical evaluation. The possibility exists that an 
unknown selective factor was operative in the determi- 
naticn of eligibility and may have resulted in some 
consistent differences between the study groups. 

Data were extracted from medical records by coders 
trained and supervised by a medical records research 
assistant. By checking against the medical records, 
quality checks of the data processing were carried out 
by a nurse on every tenth code sheet and on any 
questionable codes. Where appropriate, an obstetrician 
or neonatologist was consulted for clarification. 

This report presents the findings with respect to the 
438 women who were eligible for study who attended 
the Medical Center and were delivered there from 
January 1 to December 31, 1972. Of these, 298 were 
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Table I. Prenatal visit score by type of service 











Nurse-midwifery 
Service 


(%)t 





Prenatal 
Score 





Significance 


1-75 24.5 38.6 
76-100 48.0 48.6 p < 0.0005 
>100 27.5 12.9 
Mean Score 94 80 


*Actual visits as a proportion of expected visits. 
+298 Patients. 
+140 Patients. 


Table II. Rates of overcompliance* by investigation 
for urinary tract infection (UTI) by type of service 


UTI Nurse-midwifery | House staff 
investigation service (%)t service (%)% | Significance 


Yes 25.9 7.7 Not 
No 30.7 17.3 statistically 
significant 


*Actual visits as proportion of expected >100 per cent. 
7298 Patients. 
$140 Patients. 


Table IJI. Rates of overcompliance* by investigation 
for diabetes by type of service 









Diabetes Nurse-midwifery House staff 
investigation service (%)t service (%)% | Significance 
Yes 304 189 Not 
No 25.4 10.7 statistically 
significant 


*Actual visits as proportion of expected > 100 per cent. 
7298 Patients. 
$140 Patients. 


nurse-midwifery patients and 140 were house staff 
patients. 

In all comparisons, the chi-square test and t test were 
applied. for categorical and continuous variables, 
respectively, with the use of a five per cent confidence 
level as an indicator of statistical significance. 


Results 


Comparability of the groups. In assessing the 
comparability of the two service study groups, it was 
found that there were no significant differences 
between the groups with respect to age, race, marital 
Status, gravidity, gestation at registration, initial 
hematocrit, or systolic blood pressure. The mean age 
was 20.4 years among the CNM patients and 21.7 for 
the HS patients. The majority of the patients in both 
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groups was black (78.9 per cent in the CNM group and. 
77.1 per cent in the HS group). Fifty-nine per cent of 
the CNM group and 64.3 percent of the HS patients 
were married. Although patients met the low-income 
criteria for admission to the clinic program, no data 
were available to compare the groups with respect to 
socioeconomic status or education. Slightly over 50-per 
cent of the patients in each group were primigravida, 
and the average gestation at registration was 26 weeks 
in each group. The prevalence of anemia at registra- 
tion (hematocrit less than 30 per cent) was four per 
cent among CNM patients and five per cent among HS 
patients. There were no differences between the 
groups in histories of previous premature births or 
abortions or in the interval since the last pregnancy. A 
small but statistically significant discrepancy between 
the two groups in the distributions at the lower levels of 
diastolic blood pressure was considered unimportant as 
a determinant of future outcomes. It was concluded, 
therefore, that the two patient groups were compara- 
ble with respect to relevant and available prenatal 
characteristics. 

Prenatal outcomes. There were no significant dif- 
ferences between the groups during pregnancy in the 
incidence of excess weight gain, edema, hypertension, 
urinary tract infection, and diabetes. 

About 60 per cent of the patients manifested one or 
more indicators of toxemia of pregnancy. 

Diabetes and -urinary tract infections occurred in 
about one per cent of the subjects. - 

Nurse-midwifery patients had significantly higher 
prenatal visit scores than did house staff patients 
(Table I). 

On the average, CNM patients kept 94 per cent of 
the expected prenatal visits, and the HS patients kept 
80 per cent. A higher proportion of CNM patients 
(27.5 per cent) made more visits than scheduled 
compared with the HS patients (12.9). 

This finding was not explained by a difference in 
health problems which were found to be equally 
distributed in the two groups. However, statistically 
significant differences were found between CNM and 
HS groups in the rates of investigation for urinary tract 
infection (UTI) and for diabetes. The CNM’s carried 
out one or more tests for UTI in 90 per cent of their 
patients compared to 65 per cent by the house staff. 
Similarly, a greater proportion of CNM patients (43.3 
per cent) was investigated for diabetes compared with 
27.9 per cent investigated by the house staff. Sig- 
nificantly more overcompliance among CNM patients 
than among HS patients occurred, regardless of 
investigation for either UTI or diabetes (Tables II and 
TII). 
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Table IV. Type of delivery among all patients—Primigravida and multigravida—by. type of service 








Type of delivery 





Spontaneous 82.6 62.1* 
Low forceps 9.7 29.3* 
Mid forceps 2.3 2.9 
High forceps 1.0 1.4 
Breech 0.7 0 
Cesarean section 3.7 4.3 


Numbers in parentheses are numbers of patients. 
*Statistically significant, p < 0.05. 


Outcomes of labor and delivery. A significantly ` 


greater proportion of CNM patients (82.6 per cent) 
than HS patients (62.1 per cent) had spontaneous 
deliveries (Table IV). This difference was explained 
mainly by the rate of low forceps deliveries which was 
three times higher in the HS patients than in the CNM 
patients. This excess of low forceps deliveries was 
found among both primigravida and multigravida. 
Low forceps deliveries were still significantly more 
frequent in the HS patients, even among women 
without two conditions which indicate forceps 
deliveries—namely a second stage of labor longer than 
60 minutes, or the delivery of a low-birth weight infant 
(Table V). This suggests that physicians are more likely 
to perform forceps deliveries for reasons other than 
the medical indications of prolonged second stage of 
labor or low birth weight. 

There were no significant differences between the 
groups with respect to the length of the first and third 
stages of labor, abnormalities of labor, course of labor, 
the number of hours membranes ruptured before 
delivery, lacerations, episiotomies, and abnormalities 
of the puerperium. A significant difference in the 
duration of the second stage of labor for those with 
spontaneous deliveries was found among multigravid 
patients, whereas the HS patients had an average 
duration of the second stage of labor of 29 minutes 
compared with an average of 18 minutes among CNM 
patients. No such difference was found for primigravi- 
das. 

Infant outcomes. There were no differences be- 
tween the two groups with respect to gestational age, 
newborn condition, or infant length. - 

While the rate of low—birth weight babies (<2,500 
grams) was higher (9.1 per cent) in the CNM group 
than in the HS group (five per cent), this difference 
was not statistically significant. Similarly, there was no 
significant difference in the mean birth weights of the 
two groups (3,128 and 3,172 grams, respectively). 

Indications of fetal distress (abnormal heart rate 





Multigravida (%) 





HS (69) 

72.8 35.2* 93.6 89.9 
17.1 52.1* 1.4 5.8 
3.8 4.2 0.7 1.4 
1.3 0 0.7 2.9 
0.6 0 0.7 0 
4.4 8.5 2.9 0 


Table V. Type of delivery by service (excluding low 
birth weight and second stage labor > one hour) 










Nurse-midwifery 
Service* 


House staff servicet 
(%) 






Tope of delivery 


Spontaneous 86.0 66.14 
Low. forceps 7.4 27.84 
Mid forceps 1.7 1.7 
Other 4.8 4.3 


+229 Patients. 
+115 Patients. 
#Statistically significant, p < 0.00001. 


and/or the presence of meconium) were reported 
more often in patients of the HS group than in those of 
the CNM group. The difference was almost entirely 
due to the greater proportion of HS group babies with 
meconium. These differences, while not statistically 
significant, were demonstrated mainly in primigravida 
who had spontaneous deliveries. 

There were no differences between the CNM and 
HS groups in the one-minute and five-minute Apgar 
scores, applying a cutoff point of seven as the minimal 
acceptable score.® Three infants in the CNM group and 
one in the HS group were stillborn and there was one 
neonatal death within each group. These numbers 
were considered too small for statistical analysis. 


Comment 


It appears that in the hospital setting, prenatal, 
intrapartal, and postpartal care provided by certified 
nurse-midwives with physician consultant back-up 
produces health outcomes equivalent to those of the 
traditional physician service. Some differences were 
found. 

A number of interpretations which bear upon the 
evaluation of the services may explain the over- 
compliance of the certified nurse-midwifery patients. 
The certified nurse-midwives may be applying a 
greater number of expected routine visits for their 
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patients, suggesting that the usual routine number is 
inadequate to provide good care. Extra visits may be 
scheduled by the nurse-midwives for additional educa- 
tional services or the care of social needs. On the other 
hand, overcompliance may suggest uncertainty of the 
nurse-midwife, necessitating more frequent patient 
visits than routinely indicated. Further detailed study 
will be needed to more correctly interpret this finding. 

The rate of forceps deliveries among house staff 
patients may reflect differences between the services in 
their respective practices for normal deliveries. The 
application of forceps may be viewed as a more routine 
procedure for physicians than for nurse-midwives who 
do not carry out the procedure themselves. In 
addition, forceps deliveries may be performed by 
house staff, when not medically indicated, for teaching 
purposes. l 

A number of possible explanations for the higher 
rate of premature babies among the CNM patients 
exists. Although standard criteria were administered 
for the inclusion of subjects into the study, it was 
pointed out previously that the proportion of house 
staff patients eliminated from the study at the stage of 
- clinical evaluation was twice that of the nurse- 
midwifery group. If some form of selectivity was 
applied here, the house staff group may have been 
. initially a healthier population and, for this reason, 
. experienced a lower rate of low birth weight. This can 
be confirmed only by a follow-up of those patients 
eliminated from analysis by the study criteria. 

It was not possible to obtain data to test the 
comparability of the groups with respect to other 
variables known to be associated with low birth weight. 
Among others, these include cigarette smoking in 
mother and father and education of mother and 
father. 
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The incidence of low birth weight as well as other 
unfavorable findings in this low-risk population 
suggests a need to explore the determinants of these 
outcomes in similar select groups. The predictors of 
obstetric complications in a clinically low-risk, popula- 
tion may differ from the standard indicators which 
have been established for high-risk groups. Such a 
finding would have significant implications for the 
delivery of obstetric services by nurse-midwives whose 
care is confined to the law-risk patient. 

In summary, the findings of the study warrant the 
acceptance of certified nurse-midwives for the care of 
the clinically low-risk maternity patient. 

Further evaluation studies of the extension of the 
role of the nurse-midwife to dealing with high-risk 
prenatal patients will define the clinical limitations of a 
successful nurse-midwifery service. 

The expanded use of nurse-midwives in the hospital 
setting has profound implications for the delivery of 
health services to the maternity population. As care of 
the normal patient is assumed by the nurse-midwives, 
physicians will be free to concentrate on high-risk 
cases. Nurse-midwives may begin to meet the demand 
for family-centered maternity care. Furthermore, the 
characteristics and quality of care administered by the 
nurse-midwife may be especially responsive to certain 
needs of the population. Finally, nurse-midwives may 
facilitate a more logical distribution of maternal and 
infant care providers in that certified nurse-midwives 
might manage the low-risk aspects of care for all 
patients, leaving physicians free to attend to the 
high-risk elements of care. 


The authors wish to acknowledge the assistance of 
Jerry E. Parish and Minta Uzodinma, C.N.M. 
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Each lavender ORTHO-NOVUM 1/802 28 Tablet contains 1 mg of the progestational sub- 
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Actions: ORTHO-NOVUM 1/80°21 and ORTHO-NOVUM 1/80928 act through the mech- 
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of the ingredients. Alterations in cervical mucus and in the endometrium may also contribute 
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Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
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An increased risk of thromboembolic disease associated with the use of hormonal con- 
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States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
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Long-term administration of both natural and synthetic estrogens in subprimate animal 
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risk of thromboembolism in the study by Vessey and Doll? was about sevenfold, while the 
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preparations 
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tration. Both the Sartwell and the Royal College studies indicated that the degree of risk was 
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sionally fatal, have been reported in women on oral contraceptives. Such lesions may 
present as an abdominal mass or with the signs and symptoms of an acute abdomen. 
These lesions should be considered if the patient has abdominal pain or evidence of intra- 
abdominal bleeding. This has been reported in short-term as well as long-term users of oral 
contraceptives. 
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prescribing oral contraceptives and periodically during their administration and should 
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mata may increase in size. 4. Because these agents may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor, such as epilepsy, migraine, 
asthma, cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleed- 
ing, and in all cases of irregular bleeding per vaginam, nonfunctional causes should be 
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ovarian, adrenal, hepatic or uterine function awaits further study. 8. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives 
The mechanism of this decrease is obscure. For this reason, diabetic patients should be 
carefully observed while receiving ORTHO-NOVUM 1/80°21 or ORTHO-NOVUM 1/80528 
therapy. 9. The age of the patient constitutes no absolute limiting factor, although treatment 
with ORTHO-NOVUM 1/80921 or ORTHO-NOVUM 1/80228 may mask the onset of the 
climacteric. 10. The pathologist should be advised of ORTHO-NOVUM 1/80°21 or 
ORTHO-NOVUM 1/80 28 therapy when relevant specimens are submitted. 11. Suscepti- 
ble women may experience an increase in blood pressure following administration of con- 
traceptive steroids. 12. Cholestatic jaundice has been reported in users of oral 
contraceptives. If this occurs ORTHO-NOVUM 1/80°21 or ORTHO-NOVUM 1/80°28 
should be discontinued. This condition is more likely to occur in patients who have 
experienced cholestatic jaundice of pregnancy. Patients with a history of cholestatic jaun- 
dice of pregnancy should be carefully observed during ORTHO-NOVUM1/80° 21 or 
ORTHO-NOVUM 1/80 © 28 therapy 
Adverse reactions observed in patients receiving oral contraceptives: A statistically 
significant association has been demonstrated between use of oral contraceptives and the 
following serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, gallbladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesions with or without intra- 
abdominal bleeding. 

The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloat- 
ing), breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and 
after treatment, edema, chloasma or melasma, which may persist, cholestatic jaundice, 
migraine, rash (allergic), mental depression, change in weight (increase or decrease), 
breast changes: tenderness, enlargement and secretion, changes in cervical erosion and 
cervical secretions, suppression of lactation when given immediately post-partum, rise in 
blood pressure in susceptible individuals. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, 
premenstrual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, 
headache, intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsut- 
ism, loss of scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, 
itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIH, IX and X; decrease in anti-thrombin III; increase in 
platelet aggregability; thyroid function—increase in PBI, and butanol extractable protein- 
bound iodine and decrease in T? uptake values; metyrapone test; pregnanediol determina- 
tion. 
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Jersey Shore Medical Center 


SYMPOSIUM & 
WORKSHOP 


in Electronic Fetal Monitoring 


DATE 
February 28 and 29, 1976 


PLACE 


Cherry Hill Inn 
Rte. 38 and Haddonfield Rd. 
Cherry Hill, New Jersey 


PROGRAM CHAIRMAN 


Nubar G. O. Tchilinguirian, MD, FRCS(C), FACOG 
Coordinator, Department of Obstetrics and Gyne- 
cology: Jersey Shore Medical Center, Fitkin Hospital; 
Neptune, New Jersey 


This two-day symposium and workshop is designed to 
provide the practicing obstetrician, perinatologist, neo- 
natologist and nurse with practical and up-to-date tech- 
niques of electronic and biochemical monitoring for 
evaluation of the fetus and neonate. A guest faculty 

of international experts in the field of perinatal 
medicine will discuss the following topics: 


understanding the design of a fetal monitor 

interpretation and pathophysiologic significance 
of heart rate patterns 

role of fetal scalp pH sampling for evaluation 
of the fetus 

role of the nurse in a community hospital 

significance of variability changes in FHR and 
the impact of OB anesthesia on FHR 
variability 

oxytocin challenge test and its modern inter- 
pretation 

value of the alert system in intensive care 
fetal monitoring 

advances in electronic monitoring of the 
neonate 

economics of fetal monitoring; diagnosis and 
treatment of fetal distress 


Individual teaching and interpretation of fetal mon- 
itoring patterns is included in the program. 


REGISTRATION INFORMATION 


Maximum registration has been established at 200 for 
this workshop. PRE-REGISTRATION is necessary. 
DEADLINE FOR REGISTRATION IS FEBRUARY 
20, 1976. 

For further information, contact: 


Fetal Monitoring Symposium Coordinator, 
(201) 775-5500 extension 401 


EDUCATIONAL CREDITS 

AMA credits (Category 1) — 13% hours 

AAFP — 13% credit hours 

The American College of Obstetricians and Gyne- 
cologists Cognates — Applied for 

NJSNA credits — Applied for 

LPN NAJ credits — Applied for 





Breast _ 
self-examination: 





Breast cancer is a major concern of American women, 
according to a recent Gallup study conducted for the Ameri- 
can Cancer Society. 


Although aware that early discovery improves the chances of 
cure, and that BSE can lead to early discovery, fewer than 
1 in 5 women practice BSE, and only half have an annual 
breast examination by a physician. 


Only 35% of all women polled reported that a physician had 
ever raised the subject of breast self-examination, and only 
24% had received instruction from the physician on how to 
do it. Even among women who regularly see a gynecologist, 
only 34% had been instructed on BSE. 


But, among women who received personal instruction from 
their physicians, the overwhelming majority (92% ) practiced 
BSE during the preceding year. 





The Gallup study revealed that, far 
more important than increasing 
awareness of breast self-examina- 
tion, is the problem of inducing 
women to practice it regularly. The 
physician plays a key role in this— 
by teaching women the correct 
technique, and instilling in them the 
confidence that will assure their 
continued practice of BSE. 

The American Cancer Society gives 


major emphasis to breast cancer 
through research and a vast array 
of public educational materials, de- 
signed to give women life-saving 
information about the disease. Our 
latest approach is via a pioneering 
television film starring Jennifar 
O'Neill, “Breast Cancer: Where We 
Are.” Where we will be in a few 
years will certainly hinge on our 
joint efforts. 


American Cancer Society 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid ______ library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 











NEW SIZE (8⁄4 X 11'') for 1975 copies 
OLD SIZE (7','' X 10%,'') for copies prior to 1975 
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COMPREHENSIVE 
GROUP HEALTH CARE 
PLAN 


(Winston-Salem, N. C.) 





A new prepaid group health plan (Multi-specialty) is 
being developed for employees of R. J. Reynolds In- 
dustries, Inc., and board-qualified OB/GYN specialists 
are needed: 


This represents an opportunity to practice under ideal 
conditions in modern new facilities and excellent hos- 
pitals in a unique concept in the Southeast. 


Winston-Salem is located in the Piedmont section of 
North Carolina and is within reasonable driving distances 
to the Atlantic Ocean and Blue Ridge Mountains. The 
city is noted for its cultural, recreational and college 
environments. 


Salary commensurate with experience. Liberal fringe 
benefits including paid vacation, CME, retirement, life 
insurance and health coverage. Relocation expenses 
paid. 


Send curriculum vitae including salary requirements, to: 


E. Reid Bahnson, Medical Director 


Winston-Salem Health Care Plan, Inc. 


P.O. Box 2959 
Winston-Salem, N. C. 27102 


An Equal Opportunity Employer, m/f 


One or two OB/GYN specialists 
wanted immediately for new, 120 
Northern Wis- 


consin community of 10,000. Great 


bed hospital in 


water sports, fishing, and hunting 
abound in this Lake Superior vaca- 


tion area. Good schools and new 


office space available adjacent to 


hospital. Contact: Kenneth Morrow, 
M.D., (715) 682-8146 after 7:00 
p.m. or Lowell Miller (715) 682-4563. 


Abnormal uterine bleeding: 
progesterone replacement... 


to Oppose 


unopposed estrogen 


Estrogen replacement therapy. . . 
a frequent cause _ l 
of abnormal uterine bleeding 


Administration of estrogen for the relief 

of menopausal symptoms is a frequent cause 
of irregular bleeding or spotting during the 
menopause, and the most common cause of 
uterine bleeding after the menopause. 
Bleeding may occur when long-term adminis- 
tration of estrogen causes overstimulation 

of the endometrium. 


A close look at the infiuence of estrogen 
and progesterone on the endometrium 


In the normal proliferative endometrium (left), 
the epithelium contains rather flat, nonciliated 
cells with small microvilli, and scattered, 
uniform ciliated cells. Regrowth of the surface 
epithelial cells proceeds vigorously throughout 
the proliferative phase of the cycle. (X2250) 
Under the continued and unopposed influence of 
estrogen (center), there is a striking increase 

in the number of ciliated cells and in the 
abundance and size of the microvillous processes 
on the nonciliated cells. (X 1600) 


During the normal secretory phase (right), the 
presence of progesterone causes the secretory cells 
to become more complex , and the microvilli to 
increase in number. Scattered droplets are visible 
on the surface of some of the nonciliated cells and 
are attached to the tips of some microvilli. (X2500) 


Scanning electron micrographs courtesy of Ralph M. Richart, M.D. 


It cannot be assumed, however, that uterine À 
bleeding in a woman on estrogen replacement 
therapy is due solely to the exogenous 
estrogen. The existence of a pathologic 
condition—benign or malignant— should 
always be considered, thoroughly explored, 
and ruled out. It is generally agreed 

that any woman taking estrogen who complains 
of abnormal uterine bleeding should undergo 

a careful physical examination including a Pap 
test, followed by curettage of the uterine cavity. 





overa replacement 
Oppose unopposed estrogen 


1en the unopposed action of exogenous estro- 
1 is responsible for abnormal uterine 

eding in the menopausal or postmenopausal 
ient, administration of Provera” 

>drox yprogesterone acetate), 5 mg - 10 mg 
ly for 5-10 days, may be all that 

eeded to control or regulate bleeding. 

vera, an orally active derivative of 
gegterone, transforms the estrogen-primed 
lometrium into a secretory endometrium. 
eding and rapid shedding of the 
lometrium occur following cessation of 
gestin therapy. 


ecautions and 
mtraindications 

vera appears to be devoid of significant 
rogenic activity; however, andro- 

uc effects have been noted with the drug. 
ring progesterone therapy, thrombophlebitis 
l pulmonary embolism have been reported. 
rthis reason, such therapy is contra- 

licated in women with a history of these 
idents. Progesterone therapy is also 


contraindicated in the presence of liver 
dysfunction or disease, known or suspected 
malignancy of breast or genital organs, 
undiagnosed vaginal bleeding, and missed 
abortion. Because a decrease in glucose 
tolerance may occur during Provera therapy, 
diabetic patients should be followed closely. 
Patients with a history of psychic depres- 
sion should be carefully observed and if 
serious depression occurs, Provera should be 
discontinued. 


To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera’ me 


Medrox yprogesterone 


Acetate Tablets, 
U.S.P, Upjohn 


The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 


additional prescribing information. September, 1974 J-4113-4 





To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera1o mg 


Medroxyprogesterone Acetate Tablets, 


U.S.P, Upjohn 


Description and actions: Medroxyprogesterone acetate is a 
derivative of progesterone. Administered orally or paren- 
terally to women with adequate endogenous estrogen it trans- 
forms proliferative endometrium into secretory 
endometrium. 

Indications: Provera Tablets are indicated in secondary 
amenorrhea and abnormal uterine bleeding due to hormonal 
imbalance in the absence of organic pathology such as 
fibroids or uterine cancer. 

Contraindications: Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy or patients with a past history of 
these conditions. Liver dysfunction or disease. Known or 
suspected malignancy of breast or genital organs. Undiag- 
nosed vaginal bleeding. Missed abortion. Known sensitivity 
to medroxyprogesterone acetate. 

Warnings: 1. Immediately discontinue administration should 
any of the following thrombotic disorders occur or be sus- 
pected: thrombophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, retinal thrombosis. 2. Beagle dogs treated 
with medroxyprogesterone acetate developed mammary nod- 
ules, some of which were malignant. Although nodules occa- 
sionally appeared in control animals. they were intermittent 
in nature, whereas the nodules in the drug treated animals 
were larger, more numerous, persistent, and there were some 
breast malignancies with metastases. Their significance with 
respect to humans has not been established. 3. Discontinue 
medication pending examination if there is sudden partial or 
complete loss of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination reveals papille- 
dema or retinal vascular lesions, medication should be 
withdrawn. 4. Detectable amounts of progestin have been 
identified in the milk of mothers receiving the drug. The 
effect of this on the nursing infant has not been determined. 
5. Usage in pregnancy is not recommended because of data 
indicating a possible association between administration of 
progestins early in pregnancy and congenital heart defects in 
the offspring. 6. Three major studies in Great Britain and one 
in this country have shown a statistically significant associa- 
tion between thrombophlebitis, pulmonary embolism, cere- 
bral thrombosis and embolism and the use of oral 
contraceptives. It has been estimated that users are several 
times as likely to undergo thromboembolic disease without 
evident cause as nonusers. The American study indicated that 
the risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 

Precautions: A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papanico- 
‘laou smear. This drug may cause some degree of fluid reten- 
tion; therefore, observe carefully patients with conditions 
influenced by fluid retention such as epilepsy, migraine. 
asthma, and cardiac or renal dysfunction. In breakthrough 
bleeding, and other irregular bleeding per vaginum bear in 
mind nonfunctional causes. Perform adequate diagnostic 
measures in cases of undiagnosed vaginal bleeding. Advise 
pathologist of therapy when submitting relevant specimens. 
Carefully observe patients with history of psychic depression 
and discontinue drug if serious degree of depression recurs. 
Any possible influence of prolonged therapy on pituitary, 
ovarian, adrenal, hepatic, or uterine function awaits further 
study. Decreased glucose tolerance has been observed in a 


small percentage of patients on estrogen progestin combina- 
tions, therefore. carefully observe diabetic patients receiving 
progestin therapy. Age constitutes no absolute limiting fac- 
tor, although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders) in patients taking estrogen-proges- 
tin combinations and since the mechanism is obscure, the 
physician should be alert to the earliest manifestation of these 
disorders. 

Adverse reactions: The following have been reported: breast 
tenderness or galactorrhea in a few instances; an inferential 
association between the administration of progestins early in 
pregnancy and the occurrence of congenital malformations 
(see also Warnings). occasional sensitivity reactions includ- 
ing pruritus, urticaria, edema and generalized rash, acne, 
alopecia and hirsutism in a few patients: thromboembolic 
phenomena including thrombophlebitis and pulmonary 
embolism. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting, change in menstrual 
flow, amenorrhea: edema, increase or decrease in weight: 
changes in cervical erosion and secretions; cholestatic jaun- 
dice. rash (allergic) with and without pruritus, and mental 
depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination drugs 
and the serious adverse reactions of thrombophlebitis. pul- 
monary embolism and cerebral thrombosis and embolism. 
Theretore, patients on progestin therapy should be carefully 
observed. 

Although available evidence is suggestive, a relationship 
has been neither confirmed nor refuted for the association of 
the serious adverse reaction of neuro-ocular lesions, e.g.. 
retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: rise 
in blood pressure in susceptible individuals; premenstrual- 
like syndrome, changes in libido; changes in appetite, cys- 
titis-like syndrome, headache: nervousness: dizziness: 
fatigue; backache, hirsutism: loss of scalp hair: erythema 
multiforme; erythema nodosum: hemorrhagic eruption: and 
itching. Therefore, observe patients on progestin therapy 
carefully. 

The following laboratory results may be altered by the use 
of estrogen-progestin combination drugs: increased sul- 
fobromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VIL, VII, UX and 
X). metyrapone test; pregnanediol determination, thyroid 
function tests (increase in PBI, and butanol extractable pro- 
tein bound iodine and decrease in T? uptake values). 

How supplied: 2.5 mg in bottles of 25. /0 mg in bottles of 25 
and 100. 

Caution: Federal law prohibits dispensing without 
prescription 

For additional product information see your Upjohn. 
representative. (MXN-1) 


| Upjohn | The Upjohn Company, Kalamazoo, Michigan 49001 
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Cardiac output in the fetal lamb: The effects of 
spontaneous and induced changes of heart rate on 


right and left ventricular output 


ABRAHAM M. RUDOLPH, M.D. 
MICHAEL A. HEYMANN, M.D. 


San Francisco, California 


Right and left ventricular outputs were measured continuously in fetal lambs in utero for 
2 to 21 days after implantation of electromagnetic flow transducers around the main 
pulmonary trunk and ascending aorta. Surface pacing electrodes were implanted on the 
left and right atria. The intact cervical vagus nerve was stimulated by electrodes 
implanted around the nerve. Spontaneous increases in fetal heart rate were associated 
with increases in both right and left ventricular outputs and spontaneous falls in heart 
rate with reduction in both outputs. There was a linear relationship between fetal heart 
rate and ventricular outputs. Vagal stimulation reduced fetal heart rate with a consistent 
and linear fall in ventricular output. Left atrial pacing increased right ventricular 
output by 15 to 20 per cent but produced a variable response, usually a fall, in left 
ventricular output. Right atrial pacing resulted in increases in both outputs but the 
increase in right ventricular output was less than during left atrial pacing at the same 
rate. The difference in response of ventricular outputs to induced as compared to 
Spontaneous heart rate changes relates to the effects on left and right atrial phasic 
pressure relationships. These changes probably alter blood flow patterns across the 


foramen ovale. 


MEASUREMENT Of cardiac output in fetal animals has 
been hampered by difficulties in access to the fetus and 
by the presence of large central shunts in the fetal 
circulation. Most previous measurements of cardiac 
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output have been made acutely in fetal lambs ex- 
teriozized from the uterus, with umbilical-placental 
flow maintained. The effects of anesthesia, removal of 
the fetus from the uterus, and surgical manipulation 
on cardiovascular function have not been assessed 
fully. It has been shown, however, that exteriorization 
of the fetus results in a progressive fall in umbilical 
blood flow.* The presence of large shunts through the 
foramen ovale and ductus arteriosus has precluded the 
application of methods used in adult animals. Mod- 
ifications of the Fick? and indicator dilution techniques? 
have been used to measure cardiac output in ex- 
teriorized fetuses. Recently we described a method for 
measuring cardiac output in fetal lambs in which 
catheters had been chronically maintained in utero and 
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radionuclide-labeled microspheres injected into a 
lower and upper limb or jugular vein.* The micro- 
sphere method, as well as the Fick and indicator dilu- 
tion techniques, have the disadvantage that only single 
measurements can be made over limited periods of 
time, and rapid and sequential changes cannot be 
observed. Assali and associates® introduced the use of 
electromagnetic flowmeters to study ascending aortic 
and pulmonary trunk flow in fetal lambs. Although 
they could observe flows continuously, the combined 
outputs of the left and right ventricles were considera- 
bly lower than values reported for fetal lambs in utero.‘ 
Exteriorization of the fetus, the acute surgical proce- 
dure of thoracotomy, and extensive dissection of the 
great vessels probably influenced cardiovascular func- 
tion profoundly. 

In an attempt to study cardiovascular function in the 
fetus, in utero, in as undisturbed a state as possible, we 
have applied electromagnetic flow transducers of the 
cuff type around the main pulmonary trunk and the 
ascending aorta of fetal lambs and allowed them to 
recover from surgery. During continuous observations 
of right or left ventricular output we noted fluctuations 
associated with changes in heart rate. We have 
examined the effects of a spontaneous increase or 
decrease of heart rate on right and left ventricular 
output. We also induced changes in heart rate by 
electrically pacing the left or right atrium and stimulat- 
ing the vagus nerve and studied the effects of these 
changes on right and left ventricular output. 


Methods and materials 


We studied the fetuses of 23 pregnant sheep of 
Dorset, Hampshire, or mixed strains. The gestational 
ages of the lambs were known to within 4 to 5 days of 
the date of conception, and ranged from 112 to 130 
days (0.75 to 0.85 gestation). 

Instrumentation of the fetus. The ewes were starved 
for periods varying from 24 to 48 hours prior to the 
performance of surgery. Strict aseptic precautions 
were observed throughout all surgical procedures. The 
mother was blindfolded and lower body analgesia 
accomplished by low spinal or, more recently, epidu- 
ral anesthesia with 2 ml. (20 mg.) of tetracaine hy- 
drochloride (Pontocaine). Polyvinyl catheters (I.D. 
0.050", O.D. 0.090") were inserted into a maternal 
hindlimb artery and vein and advanced to the descend- 
ing aorta and inferior vena cava. The ewe was then 
placed supine and through a midline abdominal 
incision the uterus was exposed. Sodium pentobarbital 
was given intravenously to the ewe in amounts of 200 
to 300 mg. if she seemed restless or struggled. All fetal 
surgical procedures were performed with 0.5 per cent 
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lidocaine hydrochloride for local anesthesia. A fetal 
hindlimb was located and exposed through a small (2 to 
3 cm.) uterine incision. Polyvinyl catheters (I.D. 0.038”, 
O.D. 0.066”) were inserted into an artery and vein and 
advanced to the descending aorta and proximal 
inferior vena cava. The limb was returned to the 
uterus, a polyvinyl catheter (I.D. 0.050", O.D. 0.090") 
placed in the amniotic cavity, and the incision sutured. 

A second 5 to 6 cm. incision was made in the uterine 
wall over the left side of the fetal chest, the left 
forelimb was extracted through this incision, and a 
thoracotomy was performed through the third or 
fourth intercostal space. The pericardium was incised 
over the pulmonary trunk from the region of the 
pulmonary valve to the ductus arteriosus, taking care 
to avoid damaging the vagus nerve. With minimal 
blunt dissection, the pulmonary trunk was separated 
from the underlying ascending aorta and aortic 
isthmus; short lengths of polyvinyl tubing (I.D. 0.030", 
O.D. 0.048") were passed around the vessels selected 
for instrumentation. A cuff-type electromagnetic flow 
transducer which had been precalibrated in vitro was 
placed around the ascending aorta distal to the origin 
of the coronary arteries to measure left ventricular 
output, but excluding coronary blood flow, in 10 
animals. Transducers with inside diameters of 5 to 7 
mm. were required to provide good electrode contact 
with minimal vessel constriction. In eight animals, 
transducers with an internal diameter of 8 to 11 mm. 
were placed around the pulmonary trunk midway 
between the pulmonary valve and the origin of the 
pulmonary arteries to measure right ventricular out- 
put. In five fetuses, flow transducers were placed 
around both vessels. In those animals with a transducer 
around the pulmonary trunk, a polyvinyl catheter (I.D. 
0.030", O.D. 0.048”) was inserted, either directly into 
the right ventricle or indirectly across the pulmonary 
valve from the pulmonary trunk, through purse-string 
sutures in the wall. A catheter (I.D. 0.030", O.D. 
0.048") was also inserted through a purse-string suture 
into the left atrium in 14 fetuses. Electrodes for pacing 
the left or right atrium were prepared by soldering 1 
mm. diameter bulbs of platinum to No. 30 Teflon- 
coated wire and gas sterilized. In all animals two 
electrodes were sutured on the inner aspect of the 
pericardium overlying the left atrium so that they lay in 
contact with the atrium about 1 cm.. apart; in five 
animals an additional two electrodes were applied 
similarly to the right atrium. The pericardium was not 
sutured. A No. 8 F. polyvinyl tube with multiple side 
openings was placed in the left pleural space and the 
ribs brought together, with care to avoid angling or 
distorting the position of the transducers; in some 
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instances it was necessary to excise a short segment of 
rib. In some fetuses, polyvinyl catheters (I.D. 0.038", 
O.D. 0.066”) were placed into the exposed axillary 
artery and vein; then the muscle and skin were 
sutured. The neck was exposed through either the 
same or a separate small uterine incision in some 
animals and the left vagus nerve and trachea dissected. 
Two electrodes consisting of 3 to 4 mm. lengths of 
platinum wire soldered to No. 30 Teflon-coated wire 
were applied around the vagus nerve about | cm. 
apart. A polyvinyl catheter (I.D. 0.038”, O.D. 0.066”) 
with multiple side holes was inserted through a 
purse-string suture into the trachea and advanced until 
the tip lay within the thorax. The skin and uterine 
incisions were sutured and all the catheters and 
electrodes led to the left flank of the ewe. The 
flow-transducer cables were passed through small 
incisions (1 cm.) in the abdominal wall, and the 
catheters and electrodes were led through a cannula 
inserted through the skin and into the peritoneal 
cavity. The catheters and electrodes were protected by 
a Teflon cloth pocket sewn to the skin on the flank. The 
catheters were filled with heparin solution and sealed 
with metal plugs. One million units of penicillin G and 
500 mg. of Kanamycin were administered to the sheep 
on the day of surgery and each day thereafter. Half the 
total amount was injected into the amniotic cavity 
catheter and the remainder into the maternal vein 
catheter. , 

Recordings. The mother was allowed to recover 
from the surgery and measurements were made daily 
while the sheep stood quietly in a stall. Phasic and mean 
flows were measured with Statham SP 2202 elec- 
tromagnetic flowmeters. The flows measured with the 
precalibrated transducers and this flowmeter were 
accurate to within 5 per cent. The electrical zero was 
checked repeatedly and showed only minor daily 
variations from zero flow recorded during the diastolic 
phase of the cardiac cycle. Pressures were measured 
continuously from the fetal arterial and amniotic cavity. 
catheters in all animals and from the right ventricular, 
tracheal, left atrial, and inferior vena caval catheters in 
the animals in which they were inserted. All pressures 
were measured with P,,Db (Statham) pressure trans- 
ducers. At the onset of each observation period a fe- 
tal femoral arterial blood sample was obtained for 
measurement of Pcog, Poz, and pH with a radiometer 
blood-gas analyzer with appropriate electrodes. All 
pressure and flow recordings were made on a Beckman 


direct-writing recorder. Fetal heart rate was monitored 


continuously with a cardiotachometer triggered from 
either the fetal arterial pressure or the electromagnetic 
flow signal. In some studies beat-to-beat stroke volume 
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Fig. 1. Response of the fetal circulation to a 12 second long 
spontaneous fall in fetal heart rate; fetal femoral arterial (FA) 
anc. intra-amniotic pressures, heart rate, mean flow in the 
ascending aorta, and left ventricular (LV) stroke volume are 
shown. 


was recorded by integrating the velocity signal from 
the flowmeter with a Beckman type 9873B integrator. 
The pressures and flows were recorded continuously 
for varying periods of 15 minutes to 5 hours each day. 
Electrical pacing studies were started after permitting 
the animals to recover for at least 2 days after surgery. 
After obtaining control recordings for about 15 to 30 
minutes, the left or right atrial electrode was stimulated 
at the resting heart rate and with frequencies increas- 
ing by 15 per minute to a maximum rate of 315 or 330 
per minute. The stimuli were applied with a Grass 588 
stimulator and an SIU5 stimulus isolation unit. The 
stimulation was applied at each rate until flows and 
pressures reached a new constant level; then it was 
stopped and pressures and flows allowed to return to 
control before the next stimulation at a higher rate was 
applied. In those animals with left and right atrial 
pacing electrodes, we sometimes alternated the pacing 
of each atrium at the same rate. On occasion the 
stimulation produced so much artifact in the flow 
signal that it was not possible to measure flow 
accurately; this was most often noted on the first few 
days after surgery.and these observations were dis- 
carded. The stimuli consisted of 1 to 1.5 msec. impulses 
of 3 to 8 V. The voltage required to effect capture of 
the heart rate usually increased after a few days, but we 
were able to maintain effective pacing even 2 to 3 
weeks after surgery. Vagal stimulation also was applied 
with the Grass stimulator and impulses of 3 msec. 
duration at 8 to 15 V. were applied at a frequency of 15 
per second. The stimulation was maintained until a 
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Fig. 2. Changes in the fetal circulation during a spontaneous fall in fetal heart rate; fetal carotid 
arterial (CA) and inferior vena caval (IVC) pressures, heart rate, and mean flow in both the main 


pulmonary trunk and ascending aorta are shown. 
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Fig. 3. The relationship between the percentage increases or 
percentage decreases (—) from resting of right ventricular 
output and heart rate during spontaneous changes in fetal 
heart rate is demonstrated. 


steady level of pressures and flows was accomplished. 
During vagal stimulation it was noted that intrathoracic 
pressure as measured by the tracheal catheter in- 
creased in all animals; the magnitude of the increase 
varied in different fetuses from 2 to 3 mm. Hg to as 
much as 10 to 12 mm. Hg. In some fetuses a stable 
ventricular: output was not achieved as intermittent 
expiratory movements with elevations of pressure of 
10 to 20 mm. Hg occurred. In order to eliminate the 
effects of these respiratory changes on ventricular 
output, we administered intravenous succinylcholine 
chloride in doses of 2 mg. per kilogram directly to the 
fetus. This amount did not have any effect on resting 
heart rate, blood pressure, or ventricular outputs, nor 
did it alter the response to pacing the left or right 
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Fig. 4. The relationship between the percentage increases or 
percentage decreases (—) from resting of left ventricular 
output and heart rate during spontaneous changes in fetal 
heart rate is demonstrated. 


atrium, or the circulatory changes associated with 
spontaneous variations of heart rate. The succinyl- 
choline eliminated spontaneous respiratory move- 
ments and prevented the rise of intrathoracic pressure 
and the intermittent expiratory movements during 
vagal stimulation. 


Results 


Pressures, ventricular output, and heart rate were 
recorded on the first day after surgery and almost 
every day thereafter until fetal death or abortion 
occurred. Most intrauterine deaths were related to 
infection. All measurements reported were obtained 
when the fetuses had descending aortic Po, > 20 torr, 
Pco, < 45 torr, and pH > 7.35. There was no sig- 
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Fig. 5. The relationship between the percentage decreases from resting of right ventricular output 
and heart rate during electrical stimulation of the intact left vagus nerve is demonstrated. 


nificant change in resting heart rate and aortic, left 
atrial, right ventricular, inferior vena caval, or amniotic 
cavity pressures after the first day of observation. In 
the six early studies, right ventricular output increased 
rapidly between the first and fifth days, but showed 
minor changes thereafter; in later studies, there was no 
significant change in flow after the first 2 days. There 
was also no difference in the spontaneous variation in 
flow associated with heart rate changes, nor in the 
responses to atrial pacing or vagal stimulation. We have 
therefore pooled the information obtained at various 
intervals after surgery. In analyzing the spontaneous 
variations in How and heart rate, we measured the 
percentage increase or decrease from the resting level 
at the time of maximal change of heart rate. Similarly, 
during vagal stimulation and atrial pacing we mea- 
sured the percentage change of left and right ventricu- 
lar output and related it to the percentage change of 
heart rate. 

Spontaneous changes in heart rate. Spontaneous 
increases in heart rate of greater than 10 per cent 
above resting level were invariably associated with an 
increase in both right and left ventricular outputs. The 
duration of the increased heart rate varied from 10 
seconds to several minutes, and the increased output 
was maintained as long as the heart rate was elevated. 
In some instances the. increased heart rate was 
associated with initiation of fetal respiratory move- 
ments, but episodic changes were observed even after 
respiratory movements were inhibited by muscular 
relaxation with succinylcholine. The increase in heart 
rate was often, but not always, associated with an 
elevation of aortic blood pressure. The rise of ventricu- 
lar output consistently was related to the heart rate 
increase, whether or not fetal respiratory movements 
or a rise of blood pressure occurred. 

Spontaneous decreases in heart rate of more than 10 
per cent of resting level resulted in a fall in right and 
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Fig. 6. The relationship between right ventricular output and 
heart rate in one fetus is shown. A marked rise in output 
occurs as the rate rises from 125 to 200 per minute. Above a 
rate of 300 per minute output falls. 


left ventricular outputs. The reductions in heart rate 
were of 10 to 100 seconds duration and the flow was 
decreased during the whole period. These changes 
usually occurred independent of changes in amniotic 
cavity pressure, respiratory activity, or arterial pressure 
(Fig. 1). In several instances there was an associated 
increase in fetal arterial pressure and in intratracheal, 
left atrial, and inferior vena caval pressures in the first 
3 to 5 seconds (Fig. 2). Administration of succinyl- 
choline eliminated the respiratory and venous pressure 
changes but did not influence the flow response to 
reduction in heart rate. 

There was a linear relationship between the percent- 
age changes in heart rate and in right and left 
ventricular outputs. Fig. 3 shows the variation in right 
ventricular output (ordinate) associated with changes 
iri heart rate (abscissa). The relationship is described ky 
the equation Y = 0.6X and the correlation coefficient 
is 0.83. Alteration of left ventricular output (ordinate) 
in relation to changes in heart rate (abscissa) is shown 
in Fig. 4. The relationship is described by the equation 
Y = 0.74X and the correlation coefficient is 0.92. 

The inferior vena caval and left atrial pressures were 
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Fig. 7. The relationship between the percentage increases from resting of right ventricular output 
and heart rate during electrical pacing of the left atrium in 13 fetuses is demonstrated. 
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measured simultaneously in 14 fetuses. Pressure was 
measured in the proximal inferior vena cava in 
preference to the right atrium, since left atrial filling is 
derived largely from the inferior vena cava directly 
through the foramen ovale in the fetus. A mean 
pressure difference of 2 to 3 mm. Hg was recorded 
between the inferior vena cava and the left atrium (Fig. 
12, A), There was no change in the mean pressure 
difference nor in the phasic pressure relationship 
between the vena cava and the left atrium during 
spontaneous changes in heart rate. 

Cervical vagal stimulation. In these studies the 
intact vagus nerve was stimulated, so that cardiac 
slowing could have resulted directly from efferent fiber 
stimulation or through afferent fibers passing to 


cerebral vasomotor centers. Vagus nerve stimulation 
produced an elevation in arterial pressure which was 
not avoided by succinvlcholine administration. In- 
creases in tracheal and venous pressures associated 
with vagal stimulation were inhibited by succinyl- 
choline. Vagal stimulation adequate to cause a reduc- 
tion in heart rate produced a consistent fall in 
ventricular output. When vagal escape occurred the 
recovery of heart rate was associated with a parallel rise 
in flow. There was a linear relationship between the 
heart rate (abscissa) and right ventricular output (or- 
dinate) as seen in Fig. 5. This is expressed by the 
equation —Y = —0.4X — 8.5, and the correlation co- 
efficient is 0.86. The fact that the line intercepts with 
the flow axis on the negative side of zero suggests that 
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other factors, in addition to reduction of heart rate, 
influence right ventricular output during vagal stimu- 
lation. Vagal stimulation studies were conducted only 
in one anima. in which left ventricular output was 
measured; similar changes were observed. 

Left and right atrial pacing. The effects of left atrial 
pacing were studied in all the fetuses, but right atrial 
pacing studies were performed in only five animals to 
evaluate the differences in responses. Left atrial pacing 
resulted in a consistent increase in right ventricular 
output. In most of the studies, resting heart rate 
ranged between 160 and 180 per minute. Right 
ventricular output increased as rate was raised to 240 
to 270 per mir.ute, by an average of 15 to 20 per cent of 
the resting flow, maintained a plateau to rates of 300 to 
315 per minute, and then fell with further increases of 
rate. A typical example of this response is shown in Fig. 
6. The percentage increase in right ventricular output 
is related in a curvilinear manner (second-order re- 
gression) to the percentage increase in heart rate 
above resting levels, as shown in Fig. 7. 

The effects of left atrial stimulation on left ventricu- 
lar output were quite variable. In most studies, an 
increase in heart rate was associated with a progressive 
fall in left ventricular output. At rates of 270 to 330 per 
minute, left ventricular output usually fell by 50 to 60 
per cent of resting levels (Fig. 8). In some instances, 
however, there was a small increase of left ventricular 
output of about 10 per cent at pacing rates of 210 to 
240 per minute, but flow fell as rate was increased 
further. In view of the variable responses of left 
ventricular oucput to left atrial pacing at the same heart 
rate in different animals, no correlation could be 
defined. In the five animals in which flow transducers 
were placed on both the ascending aorta and the 
pulmonary trunk, the selective effects of left atrial 
pacing on let and right ventricular outputs were 
clearly demonstrated. Left ventricular output either 
fell, or increased minimally, while right ventricular 
output always increased (Fig. 9). If left ventricular 
output did increase slightly, right ventricular output 
increased much more. 

We compared the effects of right and left atrial 
pacing in five fetuses. Right ventricular output consis- 
tently increased with both left and right atrial pacing, 
but the rise was always greater with left atrial pacing 
(Fig. 10). Similarly, left ventricular output rose slightly 
or fell during left atrial pacing, but increased during 
right atrial pacing. When the heart was paced at rates 
similar to resting rate, left atrial pacing usually 
produced a fall, but right atrial pacing caused a small 
rise, in left ventricular output (Fig. 11). 

Fetal arterial pressure either increased slightly or did 
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Fig. 9. Response of the fetal circulation to left atrial pacing at 
a rae of 270 per minute; fetal carotid arterial (CA) and 
inferior vena caval (IVC) pressures, heart rate, and mean flow 
in the main pulmonary trunk and ascending aorta are shown. 


not change when pacing rate was slightly higher than 
resting rate (Fig. 11); with further increases, systolic 
pressure fell markedly, while diastolic pressure was 
maintained (Figs. 8 and 9). 

Left atrial and inferior vena caval pressures during 
atrial pacing. Inferior vena caval mean pressures were 
2 to 3 mm. Hg higher than those in the left atrium in 
undisturbed fetuses. Left atrial pacing produced a 
reduction in the mean pressure difference to 0 to 1 
mm. Hg and caused variable alterations in the phasic 
pressure contours. At lower pacing rates, small changes 
in left atrial and inferior vena caval pressures were 
observed (Fig. 11) but at high rates a very promineni a 
wave developed; this was more prominent in the left 
atrium than in the inferior vena cava (Figs. 8 and 9). 
The pressure contours differed during selective left 
and right atrial pacing in the same fetus (Fig. 10). 

Rapid recordings of left atrial and inferior vena caval 
pressures were made using two carefully matched 
transducers with identical amplification. Inferior vena 
caval pressure exceeded that in the left atrium during 
all phases of the cardiac cycle in the resting fetus (Fig. 
12, A). During left atrial pacing, however, left atrial 
pressure exceeded inferior vena caval pressure during 
some phase of the cardiac cycle, even though mean 
pressure usually was slightly higher in the inferior vena 
cava (Fig. 12, B). Right atrial pacing produced less 
striking changes in phasic pressure contours than left 
atrial pacing (Fig. 12, C). 


Comment 


The development of a model for measuring right 
and left ventricular output by chronic implantation of 
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Fig. 11. Response of the fetal circulation in the same fetus to left atrial (LA) and right atrial (RA) 
pacing at a rate of 240 per minute; fetal inferior vena caval (IVC), left atrial (LA), and carotid arterial 
(CA) pressures, heart rate, and mean flow in the ascending aorta are shown. 


electromagnetic fow transducers, has afforded the 
opportunity to examine instantaneous hemodynamic 
responses in the relatively undisturbed lamb in utero. 
The importance of ‘permitting an adequate period. of 
recovery after surgery is underscored by our observa- 
tion that cardiac output is reduced during surgery and 
for several hours thereafter. Although right ventricu- 
lar output was reduced for 2 to 5 days in our earlier 
preparations, with improvement of technique, both 


right and left ventricular output recovered within 24 to 
48 hours. This is supported by the finding that the 
measurements of cardiac output are similar to those 
obtained by the radionuclide-labeled microsphere 
technique in fetal lambs 2 to 3 weeks after minor 
surgery to place catheters in >eripheral vessels.” ° 
Other physiologic functions are disturbed in the fe- 
tus for several days after surgery; nitrogen metabo- 
lism may be altered? and corticosteroid secretion 
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increased.” It is possible that there may be some 
circulatory changes beyond the first day after surgery, 
but the fact that all the responses we have examined 
have been similar in the first few days to those observed 
2 to 3 weeks after surgery, has suggested that the 
cardiovascular system is relatively normal. 

We do not know why spontaneous changes in fetal 
heart rate occur. Some episodes of tachycardia are 
associated with the onset of fetal respiratory move- 
ments and are probably related to changes in elec- 
trocortical activity. !! However, many episodes are not 
associated with fetal respiratory activity, and tachycar- 
dia may not occur with respiratory movements. The 
frequent association of hypertension suggests that the 
episodes may be due to hypothalamic discharge, since 
the cardiovascular manifestations are similar to those 
observed with stimulation of electrodes placed in the 
hypothalamus of fetal lambs.” 

Spontaneous bradycardia was not related to uterine 
activity in our studies, as no changes in amniotic cavity 
pressure were observed. Some of the episodes of 
slowing were associated with increased intratracheal 
pressures. It is possible that fetal grunting raised 
intrapleural pressure, resulting in decreased venous 
return, reduced cardiac output, and bradycardia, as 
occurs postnatally with the Valsalva maneuver. Block- 
ing the respiratory pressure changes by muscular 
paralysis with succinylcholine did not, however, pre- 
vent the episodes of slowing. The changes could be 
associated with episodic vagal discharge, initiated 
centrally or reflexly. 

Whatever the cause of the spontanéous variations in 
heart rate, right and left ventricular output invariably 
showed similar directional changes. These observations 
have important clinical implications, since it is possible 
to assess the magnitude of changes in cardiac output 
from the alterations of heart rate from resting levels. A 
reduction in cardiac output will result in a fall in 
umbilical blood flow with impaired placental gas 
exchange, or a decrease in fetal body flow with 
inadequate oxygen supply to the tissues. Thus 
assessment of fetal heart rate and its changes provides 
a convenient measure of cardiovascular adequacy. 

The effects of vagal stimulation on cardiac output 
are of considerable interest, since parasympathetic 
influence on the heart precedes sympathetic nervous 
activity. The bradycardia associated with hypoxia 
largely is due to a baroreflex response to hypertension 


_induced by peripheral vasoconstriction. Although the 


reduction of cardiac output associated with vagal 
stimulation is produced mainly by the decrease in heart 
rate, our studies suggest that other mechanisms may 
also be involved. It is possible that vagal stimulation has 
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Fig. 12. Fetal left atrial (LA), inferior vena caval (IVC), and 
femoral arterial pressures are shown: (4) during a control 
period with a heart rate of 180 per minite; (B) during left 
atrial (LA) pacing at 270 per minute; and (C) during right 
atrial pacing at 270 per minute. 


a direct depressant action on the myocardium, but the 
finding could be explained by parasympathetic- 
induced peripheral vasoconstriction. The increased 
afterload on the ventricles resulting from an increase 
in vascular resistance could reduce stroke volume. 

The marked reduction in cardiac output associated 
with bradycardia in the fetus implies that the fetal 
heart has a limited ability to increase stroke volume. 
This is in striking contrast to the adult animal, in which 
stroke volume adjusts to changes in heart rate over a 
wide range thus maintaining a relatively constant 
cardiac output. The restriction in stroke volume 
response to cardiac slowing could be due to immaturity 
of fetal myocardial development and lack of adequate 
sympathetic innervation to the ventricles.® 

The effects of electrical pacing of the atria in the 
fetus were at variance with observations in adult 
animals. Douglas and associates’ found no difference 
in the effects of left or right atrial pacing in adult dogs, 
even in the presence of small to moderate-sized atrial 
septal defects. We found consistently that right ven- 
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tricular output increased during pacing, but the rise 
was greater with left than with right atrial stimulation. 
Left ventricular output increased during right atrial 
pacing, but fell, or increased minimally, during left 
atrial pacing. The limitation of ventricular output 
response when the atrium which provides its inflow is 
paced, could be explained by an interference with 
effective filling. Since, in the fetus, both atria have a 
dominant a wave atrial systole may be very important 
in filling the ventricles in end-diastole. The relation- 
ship of the atrial contraction to ventricular pressure 
may be altered so that it does not provide as effective 
presystolic filling, and thus the volume of blood ejected 
by the ventricle will be reduced. Although this 
mechanism could explain the differences in the 
responses of the output of the right and left ventricles, 
it is more likely that they are related to variations in 
phasic pressure relationships between the left atrium 
and the inferior vena cava and right atrium. We have 
shown that the inferior vena caval pressure is normally 
higher than that in the left atrium throughout all 
phases of the cardiac cycle in the fetus; blood therefore 
flows through the foramen ovale into the left atrium. 
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With left atrial pacing, the left atrial pressure may 
exceed that in the inferior vena cava during some 
periods, thus tending to close the foramen ovale, and 
interfere with left atrial filling and left ventricular 
output. The diversion of blood to the right atrium and 
through the tricuspid valve would favor right ventricu- 
lar output. We favor this hypothesis, since we have 
shown that when left atrial pressure is raised in the 
fetus by increasing pulmonary blood flow by means of 
acetycholine infusion, there is a considerable reduction 
in the passage of inferior vena caval blood across the 
foramen ovale." 

These observations of the effects of atrial pacing on 
ventricular output in the fetus are important because 
they point out that atrial arrhythmias could have 
profound influences on the intracardiac distribution of 
flow in the fetus. Furthermore, they underscore the 
fact that physiologic responses in the adult are not 
necessarily applicable to the fetal circulation. 


The authors wish to acknowledge the invaluable 
technical assistance of Ms. Christine Roman, Ms. 
Louise Wong, Mr. Les Williams, and Mr. Alan Nisen. 
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Development of a special electrode for continuous 
subcutaneous pH measurement in the infant scalp 


OTTO STAMM, M.D. 
URS LATSCHA, M.D. 
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St. Gallen, Switzerland 


Using a combined special glass electrode it is possible to monitor pH ratios and pH 
variation in the subcutaneous tissue of the infant scalp continuously. Tests on a normal 
sample of newborn babies immediately after birth showed a significant correlation between 
tissue pH and capillary blood pH, with the trend of pH variation being broadly similar 


in both measurement media. 


FETAL-SCALP blood sampling’: ? has been widely 
adopted as a means of monitoring the condition of the 
fetus during labor by intermittent analysis of acid-base 
components. The usefulness of this method is limited 
by the fact that no information is available during the 
interval between two blood samples. It therefore 
seemed to us desirable to replace the intermittent 
method by a continuous, quickly readable, and labor- 


- saving method of recording pH. 


Material and methods 


On the hypothetical assumption that pH ratios in 
subcutaneous tissue could also provide clinically useful 
pointers to the child’s metabolic situation, a special 
glass electrode was constructed (Fig. 1), the point of 
which is inserted into the subcutaneous tissue of the 
child’s scalp and fixed with spiral springs. 

Measurement of pH is based on the electrometric 
principle. The menstruation chain consists of a com- 
bined glass electrode with indicator and direct recor- 
der. The chief constructional novelty of our electrode 
lies in the combination of both electrodes in a spherical 
mensuration head. This construction, i.e., reduction of 
the current key to a minimal distance of 2 to 3 mm., 
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Fig. 1. Special glass electrode for continuous pH measure- 
ment in the subcutaneous tissue of the infant scalp. 


makes it possible to eliminate interference potential 
from muscle-action currents. 

The accuracy of measurement of the pH electrode 
described varies during continuous recording over a 2 
hour period in standard buffer solution by 
0.007 + 0.002 pH units (x + S.D.). 

The investigation under discussion examined the 
practical applicability of the special probe in the sub- 
cutaneous tissue of the scalps of newborn babies. In a 
sample of 10 children born normally and with an 
Apgar score of 9/10//10 the electrode point was in- 
serted in the scalp to a depth of approximately 3 mm. 
immediately after birth and subcutaneous pH re- 
corded continuously over a period of 60 minutes. To 
clarify the correlation between subcutaneous pH and 
capillary blood pH, every 5 minutes a sample of heel 
blood was taken for pH analysis as well. 


Results 


As can be seen from Figs. 2 and 3, the pH mensura- 
tion chain gives relatively interference-free recording 
curves for pH ratios in subcutaneous tissue. The curve 
trend in the postpartum phase is similar in all 10 cases 
and is characterized by a progressive pH increase from 
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Fig. 2. Child A. L.: Sections of a continuous subcutaneous pH measurement reading immediately 


after birth. Dashed line shows corresponding capillary blood pH values. 
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Fig. 3. Child K. M.: Continuous subcutaneous pH measurement over a 2 hour period. Dashed line 


shows corresponding capillary blood pH values. 
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Fig. 4. Child K. M. (same case as in Fig. 3): Graph showing pH trend in subcutaneous tissue and in 
capillary blood, recorded over a 2 hour period (breakdown of subcutaneous recording curve into | 
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Fig. 5. Subcutaneous pH mean values with double standard 
deviation in a normal sample (10 children with Apgar score 
9/10/10). 


xX, 7.29 + 0.04 (immediately post partum) to X, 
7.42 + 0.05 pH (60 minutes post partum). 

As has been mentioned already, in each case capil- 
lary blood pH was controlled also, at intervals of 5 
minutes. The close correlation of pH ratios in both 
measurement media can be seen in Fig. 4. Basically pH 
values for the normal sample examined lie in the same 
pH range, which means that acidosis adjustment in 
subcutaneous tissue can occur with a delay of approxi- 
mately 2 to 5 minutes. 

For the 10 normal cases mean values with standard 
deviation were calculated for subcutaneous and for 
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capillary pH. In addition the recording curves were 
broken down into 1 minute values. The results are 
shown in Figs. 5 and 6. Mean values in the two 
measurement media differed by a maximum of 0.04 
pH units. The curves follow the same time pattern. 
The 95 per cent deviation range is less wide in the case 
of continuous subcutaneous pH recording than in the 
case of intermittent monitoring of capillary blood pH. 
Correlation analysis between subcutaneous pH mean 
value and capillary blood pH mean value produced a 
correlation coefficient of r = 0.965 (p < 0.001). 


2. Saling, E.: Das Kind in der Geburshilfe, Stuttgart, 1966, 
Georg Thieme Verlag. 


Maternal endotoxemia, fetal anomalies, and central 
nervous system damage: A rat model of a 


-human problem 
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Cincinnati, Ohio 


Endotoxemia is a common consequence of the gram-negative urinary tract infections that 
complicate human pregnancies. Only rarely, however, have the effects of maternal 
endotoxemia been evaluated by animal experiments or by human investigations. Data of 
the Collaborative Perinatal Siudy suggest an association between maternal endotoxemia 
and fetal central nervous system damage. For these reasons we performed controlled 
studies of the fetal effects of treatment of pregnant rats, at appropriate gestational ages, 
with E. coli endotoxin. We found a maximum 7 per cent incidence of fetal anomalies in 
the treated animals but no anomalies in controls. Placental light microscopy examinations 
indicated the mechanism to include Shwartzman-like phenomena. It has been shown by 
others that neonatal endotoxemia produces periventricular leukomalacia. We obtained an 
incidence of neuronal necrosis in treated fetuses that was 10 times greater than in control 
fetuses. It is therefore of importance that additional studies of the pathologic effects of 


endotoxin be performed. 


In THE Collaborative Perinatal Study of the National 
Institute of Neurological Diseases and Stroke, fever 
with positive urine culture is stated to occur in 1.27 per 
cent of pregnant white women and in 1.74 per cent 
of pregnant black women.* This complication of 
pregnancy suggests an occurrence of maternal en- 
dotoxemia resulting from the gram-negative or- 
ganisms that typically cause urinary tract infections. 
Since pregnant women with fever and bacteriuria give 
birth to a higher incidence of infants with neurologic 
defects at 1 year of age than do mothers free of urinary 
tract infection, it appears that human maternal 
endotoxemia is associated with fetal central nervous 
system damage. Endotoxin has been shown to induce 
placental damage and abortion in experimental ani- 
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mals.” 13 2% 23 Moreover, even a single injection of the 
active lipopolysaccharide fraction can cause the gen- 
eralized Shwartzman reaction in pregnant animals.!* *! 

Kass® has reported bacteriuria in 6 to 7 per cent of 
pregnant women, many of whom delivered premature 
infants. Following that investigation contradictory 
results were obtained by other investigators. Kincaid- 
Smith and Bullen® observed a higher percentage of 
prematurity associated with maternal bacteriuria but 
Wilson and associates” did not. 

In a study of chronic bacteriuria of pregnancy 
Patrick! did not find an increased incidence of 
prematurity or perinatal death but found an increased 
malformation rate of 5.4 per cent as opposed to 0.8 per 
cent in her control group. Most of the anomalies were 
of the central nervous system. Ohba" also observed 
central nervous system anomalies in fetal mice whose 
mothers had been treated with E. coli endotoxin. Other 
than for these studies there is a lack of critical 
investigation both in human beings and animals of the 
association of congenital anomalies with maternal 
bacteriuria and endotoxemia. We decided to design a 
study to investigate whether results of an animal 
experiment support the apparent association between 
human fetal damage and maternal endotoxemia. We 


- chose the rat arbitrarily and, although aware that strain 
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Table I. Fetal and placental weight on day 21 of pregnancy, litter average, resorption rate, and rate of 
anomalies in control and experimental animals 






Average fetal wt. 
(Gm.) 






Treatment 


Group I: 0.15 mg. E. coli 
endotoxin on days 14, 17 (6)* (51) 


4.39 + 0.20F 


Group II: 0.15 mg. E. coli . 4.24 + 0.46 
endotoxin on days 10, 13, 16 or ' (70) 
11, 14, 17 (9)* 


Group III: 0.15 mg. E. coli 4.12 + 0.27 
endotoxin on days 8, 10, 12 (71) 
(6)* . 

Controls (Group IV): 0.15 ml. 4.86 + 0:40 
normal saline x3 or no treat- (53) 
ment (11)* 














Litter average 
(living fetuses) 


Rate of 
resorption 


Rate of fetal 
anomalies 


585 + 33 9.3 11/67 0/56 
16.4% 0% 
497 + 50 8.2 19/93 5/74 
90.4% 6.8% 
622 + 25 11.8 4/75 5/71 
5.3% 7.0% 
. 495 + 56 96 | 2/108 0/106 
; 1.9% 0% 





*Numbers in parentheses represent the mother rats with living fetuses. 


tS.E. calculated by Mantel’s method (1951). 


Numbers in parentheses represent the number of fetuses killed on day 21. 


Table IX. Group correlation between rate of placental or yolk sac damage vs. neuronal necrosis 












Moderate or severe 







Moderate or severe 


yolk sac placenta Moderate or severe 


Treatment placental damage damage neuronal necrosis 
Group I: 0.15 mg. E. coli endotoxin, 27/27 14/27 2+14/30 
days 14 and 17 51.9% 10.0% 
Group II: 0.15 mg. E. cok endotoxin, (41 + 4*)/45 26/41 264+24/39 
days 10, 13, 16 or 11, 14, 17 63.4% 71.8% 
Group III: 0.15 mg. E. coli endotoxin, (30 + 10*)/40 _ 13/40 17/33 
days 8, 10, 12 28.3% 51.5% 
Controls (Group IV): 0.15 ml. normal 4*/38 3*/38 4/54 
saline x 3 or no treatment 7.8% 74% 





*Indicates slight damage. 
Severe neuronal necrosis in spinal cord only. 


differences in results might occur, were not concerned 
specifically to investigate that possibility. 


Materials and methods 


White rats of the Sprague-Dawley and Wistar strains 
were used for the experiment. The animals were 
mated and the first day of pregnancy assessed by the 
finding of sperm in vaginal smears. A 0.5 mg. dose 
of endotoxin (E. coli endotoxin, 026-B6, Difco 
Laboratories, Detroit, Michigan) was initially adminis- 
tered intraperitoneally (i.p.) to the pregnant rats. This 
dose was too high, being lethal occasionally even after 
only one dose. A 0.25 mg. dose, injected on day 13 or 
14 of gestation, did not kill the animals, but many 
aborted. We therefore further reduced the dose to 
0.15 mg. 

Rats were divided into the following groups: Group 
I, eight pregnant rats injected with 0.15 mg. of 


endotoxin i.p. on days 14 and 17 of gestation; Group 
II, 15 pregnant rats receiving the same dose i.p. on 
days 11, 14, and 17 of gestation (eight rats) or 
gestational days 10, 13, and 16 (seven rats); Group III, 
seven pregnant rats injected with 0.15 mg. of endotox- 
in i.p. on days 8, 10 and 12 of gestation; Group IV, 12 
control rats which either were not treated (six rats) or 
which were given normal saline (six ‘rats) i.p. on 
gestational days 11, 14, and 17. 

All but five rats were killed on gestational day 21, 
following ether anesthesia. The abdomen was opened 
and resorption sites and living fetuses were counted. 
The placentas and attached uterine walls were 
examined by light microscopy as were the maternal 
kidneys, adrenal glands, lungs, livers, and spleens. The 
methods for the light microscopy examination in- 
cluded fixation in Bouin’s solution and standard 
procedures of processing the tissue into paraffin 
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Table III. The effects of 0.15 mg. of E. coli endotoxin injected on days 14 and 17 of gestation on 
placental structure and fetal outcome 





the litter 


5 ()* 


7 (3) 
9 (2) 


124 (3) 


16 (2) 


No. of living 
fetuses in 






Pathology of 
labyrinthine placenta 


Slight focal intervillous 
leukostasis; moderate 
glycogen cell necrosis 

Moderately severe ne- 
crosis of glycogen 
cells and quasisyn- 
cytium 

Severe necrosis of gly- 
cogen cells and quasi- 
syncytium 


Severe placental isch- 
emia moderate necro- 
sis of glycogen cells 
and quasisyncytium 






Decidual lesions 


Severe acute necro- 
sis with associated 
fibrin thrombi 

Moderate acute 
necrosis 


Moderate acute 
necrosis 


Severe acute necro- 
sis with associated 
fibrin thrombi 





Balloon degeneration of 


yolk sac epithelium 


None 


None 


Moderate with associ- 
ated leukocytic 


infiltration beneath ` 


epithelium 


Slight to moderate, 
focal 


*Numbers in parentheses represent the resorption in each litter. 
tFor technical reasons these placentas are not included. 


Lesion of 


maternal organs 


None 


None 


Slight fibrin in 


1 renal vein 
None 


None 







Fetal lesion 


No anomalies 


No anomalies 


No anomalies 


No anomalies; 1 fetus 
with intra-abdomi- 
nal hemorrhages 

No anomalies 


Table IV. The effects of 0.15 mg. of E. coli endotoxin injected on days 10, 13, and 16 or 11, 14, and 17 of 
gestation on placental structure and fetal outcome 





fetuses in 
the litter 


4 (0*) 


5 (1) 


9 (1) 


6 (4) 


7 (4) 


13 (1) 


10 (1) 


14 (0) 


2 (7) 


No. of living 






Pathology of 
labyrinthine placenta 


Severe glycogen cell ne- 
crosis, moderate focal 
leukostasis, few fibrin 
thrombi 

Severe necrosis of 
glycogen cells and 
quasisyncytium; mod- 
erate placental isch- 
emia and Jeukostatis 


Moderate necrosis of 
glycogen cells and 
quasisyncytium 


Severe necrosis of 
glycogen cells and 
quasisyncytium; focal 
placental ischemia 

Severe necrosis of 
glycogen cells and 
quasisyncytium; focal 
placental ischemia 

Moderate necrosis of 
glycogen cells and 
quasisyncytium 

Moderate necrosis of 
glycogen cells 

Moderate necrosis of 
glycogen cells and 
quasisyncytium 

Moderate necrosis of 
glycogen cells and 
quasisyncytium 








Decidual lesions _ 


Severe acute necro- 
sis with fibrin 
thrombi 


Severe acute necro- 
sis with few fibrin 
thrombi 


Moderate acute 
necrosis 


Moderately severe 
acute necrosis 


Severe acute necro- 
sis 


Moderate acute 
necrosis 


Severe acute necro- 
sis 

Moderate acute 
necrosis 


Moderate acute 
necrosis 





Balloon degeneration of 
yolk sac epithelium 


Moderate 


Severe with associ- 
ated leukocytic 
infiltration beneath 
epithelium 


Moderate 
Moderate 


Severe with leuko- 
stasis 


Slight 


None 


Moderate 


None 


*Numbers in parentheses represent the resorptions in each litter. 


Lesions of 


| maternal organs 


None 


Slight fibrin in 
1 renal vein 


None 


None 


None 


Reactive 
spleen 


None 


None 


None 







Fetal lesions 


1 fetus with hydro- 
cephalus 


1 fetus with hydro- 
cephalus; 1 fetus 
with microcephaly, 
brain dysplasia, 
absent rt. urogeni- 
tal ridge, and rt. 
anophthalmia 

No anomalies; 1 fetus 
with extensive 
intra-abdominal 
hemorrhage 

No anomalies; 1 fetus 

© with extensive 
subcutaneous 
hemorrhage 

None 


None 


None 


1 fetus with hydro- 
cephaly; 1 fetus 
with microcephaly 

None 
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Table V. The effects of 0.15 mg. of E. coli endotoxin injected on days 8, 10 and 12 of gestation on placental 
structure and fetal outcome 












No. of living 
fetuses in 
litter 





Pathology of 
labyrinthine placenta 






Decidual lesions 


13 (0%) Moderate necrosis of Moderate acute 
glycogen cells and necrosis 
quasisyncytium 

16 (0) Slight glycogen cell Slight acute 
necrosis necrosis 

11 (0) Severe glycogen cell Moderate acute 
necrosis necrosis with 

fibrin thrombi 

12 (1) Severe chorioamnioni- Severe deciduitis 
ts; moderate glyco- with acute ne- 
gen cell necrosis crosis 

7 (2) Moderate necrosis of Decidual micro- 


abscesses, severe 
acute decidual 
necrosis 


glycogen cells and 
quasisyncytium,; 
moderate placental 
ischemia, focal 

12 (1) Moderately severe ne- 
crosis of glycogen 
cells and quasisyncy- 
tium; leukostasis in 
labyrinth and focal 
placental ischemia 


Severe acute 
necrosis 


Balloon degeneration of 
yolk sac epithelium 


Moderate, focal None 


Slight or moderate None 


Moderate focal Focal 












Lesions of 


maternal organs Fetal lesions 








1 fetus with hydroceph- 
alus and rt. hydrone- 
phrosis; 1 fetus with 
single left lateral ven- 
tricle of brain; | fetus 
with hydrocephalus 


None None None 


1 fetus with hydroceph- 
alus; 1 fetus with 
hemorrhage in rt. 
forearm, pericar- 
dium, mediastinum, 
and lungs 

No anomalies; | fetus 
with hemorrhage in 
pericardium and 
lungs 


pneumonia 


Slight, focal Reactive 1 fetus: h. microphthal- 
spleen mia and small auricle 
Moderate diffuse and None None 


focal 





*Numbers in parentheses represent the resorptions in each litter. 


blocks, 6 sectioning, and staining with hematoxylin 
and eosin. Following examination of the fetuses by the 
sectioning method described by Wilson,” transverse 
sections of the brains through the lateral ventricles at 
the level of the trigeminal ganglion and sections of the 
thoracic spinal cord were evaluated for neuronal 
necrosis. On no occasion did at least one of the 
examining investigators have foreknowledge as to 
whether the sections to be evaluated were of the 
experimental or of the control animals. The finding of 
three to four necrotic neurons in one section of the 
diencephalon or one to two in the spinal cord was 
considered as moderate neuronal necrosis, and the 
presence of five or more necrotic neurons in the 
diencephalon or three or more in the spinal cord was 
considered as severe neuronal necrosis. 


Results 

Maternal toxicity. Two pregnant rats died during 
the course of the experiment, one control and one 
from experimental Group I. Nine rats completely 
resorbed their litters or aborted: one from Group I, 
one from Group HI, and seven from Group I. The 
placentas of the resorbed fetuses showed widespread 


severe ischemic necrosis, occasionally associated with 
fibrin thrombi. The experimental rats which did not 
resorb all their fetuses gained more than 100 Gm. of 
weight during pregnancy, as did the controls. How- 
ever, two to three hours after each endotoxin injection 
the animals were lethargic, weak, and uninterested in 
their environment. These effects lasted less than 24 
hours. 

Fetuses and placentas. The mean fetal and placental 
weights on the beginning of day 21 of pregnancy were 
similar in the experimental and control animals (Table 
1). The litter average in Groups I and IH was lower than 
in the controls and the resorption rates, excluding the 
animals that resorbed all their litter, were 16.4 and 
20.4 per cent, respectively (Table I). The resorption 
rate in experimental Group HI rats was only 5.3 per 
cent (Table I). 

The placentas of all experimental animals showed 
severe pathologic changes: decidual necrosis, necrosis 
of glycogen cells (clear cells) and quasisyncytium 
(junctional zone damage), congestion of the labyrinth 
with occasional ischemic areas, and balloon degenera- 
tion of epithelial cells of the yolk sac placentas (Tables 
II to V). In the controls, slight placental damage was 
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Fig. 1. Placental floor. Note the fibrin thrombus in a maternal 
vessel (arrow) overlying the decidua (D). (Hematoxylin and 
eosin; original magnification x 160.) 


present in two animals (Table II). Maternal organs of 
control rats were normal except in one rat in which 
extramedullary hematopoiesis in liver and spleen, 
bronchitis, and bronchiolitis were present. 

In the animals from the first experimental group 
(Table III), the placentas had severe lesions: moderate 
or severe maternal floor infarction occasionally as- 
sociated with fibrin thrombi, severe necrosis of glyco- 
gen cells, ischemia, and congestion of the labyrinth 
(Figs. 1 and 2). In two rats of experimental Group I, 
yolk sac lesions were present—ballooning of the yolk 
sac epithelial cells (Figs. 3 and 4) with leukocytic 
infiltration beneath the epithelium (Table II). 

The most severe placental lesions were found in the 
experimental Group II animals (Table IV). Fibrin 
thrombi in decidual vessels were more frequently 
observed, and in some animals occasional fibrin 
thrombi were additionally found in the labyrinth. The 
yolk sac placental damage, although similar to that of 
experimental Group I, was more severe. Placental 
damage (including yolk sac lesions) was prominent 
even in experimental Group III. In this last group one 
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Fig. 2. Placenta floor, junctional zone, and labyrinth. Note the 
severe acute infarction of the decidua (D), the glycogen cells 
(G), and the quasisyncytium (QS). (Hematoxylin and eosin; 
original magnification x 70.) 


mother had microscopical evidence of pneumonia 
(Table V). 

No disseminated fibrin thrombi were found in the 
organs examined from the rats of all three experimen- 
tal groups. In only two rats were rare, early fibrin 
thrombi present. These were located in renal veins. 

No gross anomalies were found in the 106 control 
fetuses. None of the 56 Group I fetuses was mal- 
formed (Tables I and III). Five out of 74 Group II 
fetuses were malformed (Tables I and IV): three had 
hydrocephaly (Fig. 5), one had microcephaly, and one 
had multiple anomalies—abnormal small head, severe 
brain dysplasia (Figs. 6 and 7), microphthalmia, and 
anophthalmia and agenesis of the left urogenital ridge. 
Five of the 71 Group III fetuses were malformed 
(Tables I and V): three had hydrocephaly, one of 
these also had unilateral hydronephrosis, and one had 
a very small left lateral ventricle. Placentas in litters 
with malformed fetuses were more severely damaged, 
including also severe yolk sac lesions, than those of 
litters with fetuses free of anomalies. 

Moderate or severe neuronal necrosis was present in 
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Fig. 3. Normal yolk sac placenta. (Hematoxylin and eosin; 
original magnification x 260.) 


more than 50 per cent of the Groups II and III 
experimental fetuses but was relatively rare in Group I 
experimental fetuses and in the control (Table II, Fig. 
8). 

In a total of five experimental fetuses subcutaneous, 
abdominal, and.or thoracic hemorrhages were ob- 
served (Tables III, IV, and V). 


Comment 


Several years have elapsed since the development of 
the limulus coagulation test for the detection of 
endotoxemia. !® Methodologic problems still exist in the 
utilization of the test and, perhaps partly because of 
this, there has been limited clinical and laboratory 
study of endotoxemia in pregnancy. 

In clinical neonatology placental examination is 
rarely used for the diagnosis and study of congenital 
disease? and in the many animal studies that have been 
performed with various teratogenic agents, mor- 
phologic placental changes also have seldom been 
evaluated. This is regrettable since, both in clinical 
medicine! and in laboratory investigation, morphologic 
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Fig. 4. Pathologic yolk sac placenta. In addition to the 
ballooning of the epithelial cells note random cell necrosis 
(arrows) and subchorionic necrosis of the labyrinth associated 
with a fibrin thrombus (FT). (Hematoxylin and eosin; original 
magnification x 260.) 





Fig. 5. Coronal sections of fetal heads. Arrows point to the 
lateral ventricles. Note the difference between hydrocephaly 
and a normal brain. 


placental studies have been shown to elucidate many 
aspects of the pathogenesis of congenital disease. 

In the present experimental study, although we did 
not produce ischemic lesions in the organs of the 
mother or fetus, we consistently produced severe 
ischemic placental lesions with repeated doses of 
endotoxin. Treatment at the appropriate early de- 
velopmental phase was productive of fetal anomalies in 
five of 74 Group II and in five of 71 Group III fetuses. 
Control rats, however, were free of fetal anomalies. 
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Fig. 6. Coronal section through a normal fetal brain at the 
level of the trigeminal ganglion. D = diencephalon. 
(Hematoxylin and eosin; original magnification x 40.) 


Endotoxins are known to cause abortions in rabbits, 
mice, and rats 1 2! ?8 
Extensive study of endotoxin animal experimental 


as well as in human subjects. 


models has been performed in the investigation of 
“toxemia of pregnancy’ but there has been a lack of 
application of this model to the investigation of a 
possible association between endotoxemia and fetal 
malformation. 

In our experiments the rate of endotoxin production 
of anomalies (maximally 7 per cent) was lower than 
that generally obtained with many other teratogenic 
agents.” We consider that the mechanism of 
teratogenesis with endotoxin includes fetal hypoxia 
resultant from endotoxin-induced severe placental 
ischemia as well as possible malnutrition or metabolic 
and other derangements. Extensive hemorrhages have 
been produced in chicken and mice fetuses subjected 
to hypoxia.® *? Thus it may be that the widespread 
hemorrhages in five of our experimental fetuses result 
from fetal hypoxia. Fetal hypoxia, a proved teratogen 
in many species,® * is presumably one of the major 
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consequences of severe placental lesions. Rat embryos 
are relatively resistant to hypoxia, the incidence of 
hypoxia-induced anomalies being lower in them than 
in other species. ® *4 All of our treated fetuses could be 
correlated at least with severe damage of the maternal 
floor of the placenta (Table II). Moreover, in all 
mothers that produced malformed fetuses, the yolk sac 
placenta was also severely damaged. This suggests an 
association between yolk sac abnormalities and fetal 
anomalies, an occurrence which has been dem- 
onstrated by other investigators.”* 

There is disagreement as to the pathogenesis of the 
placental lesions in experimental endotoxemia in terms 
of whether or not a Shwartzman phenomenon is 


operative.” 13 ? 


° Our endotoxin-treated animals always 
suffered ischemic necrosis of the placental floor, often 
with fibrin thrombi and with ischemic lesions elsewhere 
in the placenta. These changes are characteristic of the 
Shwartzman phenomenon. We consider that the pla- 
cental lesions, when induced at the appropriate time of 
gestation, may well be the cause of some of the fetal 
anomalies. Ischemic placental damage has been found 
after administration of high doses of vitamin Dê and 
of estrogen” to pregnant rats. Decreased weight and 
skeletal anomalies were found in the fetuses. 

Our light microscopy studies provided evidence that 
the fetal lesions obtained were not significantly at- 
tributable to maternal or fetal infections. In two 
instances of Group III, however, maternal pneumonia, 
deciduitis, and chorioamnionitis were present. Since 
there were no light microscopy findings of infection in 
the associated fetuses we included these animals in the 
study. It is possible that fetal shock induced by fetal 
endotoxemia may cause neuronal necrosis. We did not 
find disseminated intravascular coagulation or light 
microscopy signs of fetal shock. Furthermore, a lack of 
intrauterine fetal growth retardation makes it difficult 
to explain the mechanism of the neuronal necrosis as 
being attributable to shock. 

Because our control animals were free of mor- 
phologically significant placental lesions and of fetal 
anomalies, it is reasonable to infer that the 
pathogenesis of fetal damage included placentally 
mediated damage. We are aware of a great number of 
reports of maternal pyrexia as a teratogenic agent.” 4 
Although in our methodology we did not measure the 
maternal temperature, we recognize that endotoxemia 
is well known to cause hyperpyrexia and that the latter 
causes fetal damage mainly manifest within the central 
nervous system and the skeleton.* * A direct transpla- 
cental effect of endotoxin may be operative. To date, 
however, a lack of investigations prelcudes knowledge 
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Fig. 7. Coronal section through a dysplastic brain at the level of the trigeminal ganglion. 
(Hematoxylin and eosin; original magnification x 40.) 





Fig. 8. Coronal section through the diencephalon. There are many necrotic neurones (arrows). 
(Hematoxylin and eosin; original magnification x 640.) 
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of whether endotoxin is able to cross the rat and the 
human placenta. 

Several years ago Perrin and Landing" indicated 
that human perinatal infection, notably with gram- 
negative organisms, is often associated with lesions of 
the periventricular white matter. Gillies and associates? 
have demonstrated hydrocephalus ex vacuo and 
neonatal telencephalic leukoencephalopathy in the 
brains of newborn kittens treated intraperitoneally 
with endotoxin. Throughout our study it was apparent 
that there was a correlation between endotoxin treat- 
ment and fetal neuronal necrosis. A moderate to 
marked degree of neuronal necrosis was often found 
in the brains of many experimental Group Il and 
“experimental Group III fetuses but such lesions were 
relatively rare in the brains of control fetuses (Table 
ID). Of additional interest is the fact that our findings of 
a pattern of hydrocephaly, microcephaly, brain 
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dysplasia, microphthalmia, and anophthalmia are 
comparable with those of Patrick,® who reported 
“dorsal midline fusion defects” in human infants born 
to mothers who suffered chronic bacteriuria. 

Thiersch,” in systematic studies of various bacterial 
endotoxins in pregnant rats, found placental damage 
but rarely any fetal anomalies. The methodology of 
that investigation was considerably different from ours 
inasmuch as the majority of the fetuses were evaluated 
after a few days of exposure to this insult. It is 
remarkable that maternal endotoxemia, a common 
complication of pregnancy, has been accorded such 
litle investigation, 


The authors express appreciation to Dr. Josef 
Warkany, their catalyst and consructive critic. Thanks 
are due to M. Muzzy and R. Lal for their skilled 
technical assistance. 
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Case of ovarian tumors—both the right and the 
. left being removed at the same operation 


JOHN LIGHT ATLEE 
The New York Journal of Medicine and the Collateral Sciences, vol. 1, pp. 168-170, 1843 


Atlec's Case of Removal of Ovarian Tumors. [Sept. 


Ant. Til. —Case of Ovarian Tumors—both the right and the left being 
vemored uit the same operation, by Jeo. L. Arvex, M. D., of Lan- 
caster, Pa (Communicated by letter to the Editor, by J. M. Fourz, 
Esq, Surgeon U.S. Navy.) 


Lancaster, Pa., 2ugust 1, 1843. 


My Dran Doctor—A few days ago I was invited by my old friend, 
Dr. Jno, L. At f this city, to accompany him on a visit to the patient 
from whom he removed, seven weeks ago, two ovarian tumors. As the 
operation of removing both diseased ovaria had never been previously 
performed, | felt much interest in seeing the case. We found the 
patient waiting to accompany her surgeon op a morning drive, agreeably 
to previous arrangement; but the Doctor was prevented doing so, in 
consequence of unforeseen professional engagements. The lady, who 
is under thirty years of age, and has never been married, had sutfered 
from ascites for the last three years; and for this disease, she bad been 
tapped four times, the ovarian tumors having remained undetected until 
after the third purucentests. Convinced that these enlarged ovaria were 
the cause of the dropsy, Dr. A. proposed their removal, to w hieb the 
heroic patient consented 

An incision about nine inches in length, in the course of the linea 
alba, and commencing at the pubes, was made into the abdominal 
cavity. The left ovariat-tumor was found attached merely by the round 
ligament, which Hoated free in the abdomen; while the tumor on the 
right side, adhering about two-thirds of its extent to the brim of the 
pelvis and the omentum, required some careful dissection in its removal. 
hey were both removed without any copious hemorrhage; and this 
large wound, which was brought together by theinterrupted s 
now, seven weeks after the operation, completely umited, with the 
exception of the lower extremity, where the ligatures upon the round 
ligaments still remain. As not an unfavorable symptom has thus fi 
been presented, the’patient may be safely pronounced out of all d 
incident to this terrible a 
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John L. Atlee of Lancaster, Pennsylvania, revived the 
operation of ovariotomy, pioneered by Ephraim 
McDowell. This, one of his earliest cases, was the first 
successful removal of both ovaries, one of which 
weighed 14 pound and the other weighed 34 pound. 
Following a historical account of the operation of 
oophorectomy, Atlee wrote, “I have thus briefly 
summed up a history of the operations for diseased 
ovaria, under the belief that these cases, combined, 
tend to establish a new principle in surgery, viz, the 
comparative safety of making large openings into the 
cavity of the abdomen. . . . The successful result, 
generally speaking, attending the extirpation of en- 
larged ovaria, would seem, however, to show that 
operations within the abdomen are, by no means, so 
fatal as the profession have been led to believe. 3 
From 1843 to 1883, he performed oophorectomy 
about 78 times with 64 recoveries. This mortality rate 
of only 18 per cent was remarkable for its time, but by 
the end of the century the mortality rate for the 
operation had decreased to 1 per cent. In addition to 
having a busy general practice, Atlee served as 
professor of anatomy and physiology at Franklin and 
Marshall College and was one of the founders of the 
American Medical Association. 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
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hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Peritoneal-cutaneous fistula secondary to 
a perforated Dalkon shield 


LAURA SLAUGHTER, M.D. 
DAVID J. MORRIS, M.D. 


Women’s Hospital, Los A ngeles, California 


THE FOLLOWING case report is presented as an unu- 
usual manifestation of a perforated Dalkon shield. 


M. B., A 25-year-old black woman, gravida 5, para 4, 
therapeutic abortion 1, had a Dalkon shield inserted 6 weeks 
post partum in June, 1972. The insertion was extremely 
painful and she requested immediate removal but agreed toa 
3 week trial period. During this interval she experienced 
spotting and cramping which subsided completely by her next 
appointment. At that time, she was informed after routine 
pelvic examination that the device was no longer present and 
she was given oral contraceptives. In the interim prior to 
admission she had an abortion in January, 1973, was treated 
for gonococcal salpingitis on August 14, 1973, and had at least 
four documented visits to a family-planning clinic for birth 
control pills. On September 21, 1974, she was seen in the 
emergency room because a 3 by 3 cm. infraumbilical mass 
which had been present for over a year had suddenly become 
painful and drained purulent material. A 1 cm. abscess was 
incised and drained; bacteroides was cultured from the 
abscess site. Despite these measures, the abscess continued to 
drain and she was seen on three subsequent occasions. Finally, 
on December 2, 1974, the abscess cavity, which was now 2 by 2 
cm., yielded a black, single-knotted string. A flat plate and 
lateral x-ray disclosed a Dalkon shield just beneath the 
abdominal wall. At surgery, the Dalkon shield was found 
encircled by omentum and fibrous tissue in a 4 x 3 cm. mass. 
The string led from the peritoneal cavity through the 
abdominal wall to just beneath the skin and is represented as a 


Reprint requests: Laura Slaughter, M.D., Room L-946, 
Women’s Hospital, 1240 Mission Rd., Los Angeles, California 
90033. 
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Fig. 1. Lateral x-ray. 


radiolucent tract on lateral x-ray (see Fig. 1). The abscess was 
confined to the abdominal wall. 


Whitson, Israel, and Bernstein,‘ in a recent report on 
intrauterine Dalkon shields, noted that the majority of 
cases occurred in multiparas with a standard size device 
in the puerperium and were associated with a sig- 
nificant chronic adhesive reaction necessitating remov- 
al. They carefully outlined a workup for the localiza- 
tion of IUD’s suspected to have perforated. This case 
and others reporting multiple IUD insertions? em- 
phasize to the clinician that the absence of IUD strings 
must not be assumed to represent expulsion per vagina 
and demands further investigation to rule out perfora- 
tion. 
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Maternal midtrimester sepsis in 
association with the intrauterine 
contraceptive device: Early 
histopathologic findings 


E. D. BIGGERSTAFF, M.D. 

M. T. MENUTTI, M.D. 

J. F. YETTER, M.D. 

R. E. ROGERS, M.D., F.A.C.0.G.* 


Departments of Obstetrics and Gynecology and Pathology, 
Madigan Army Medical Center, Tacoma, Washington 


MATERNAL midtrimester sepsis in association with the 
shield-type intrauterine contraceptive device (IUD) has 
now been reported by several authors.'~* The 
mechanisms by which this infection occurs and is 
disseminated are unknown. The clinical presentation is 


unusual in that there are often symptoms of 


generalized infection, a “flu-like” syndrome, with 
absent or mild symptoms and signs of localized pelvic 
infection. The case reported here is similar to those 
previously described, but is presented because of the 
somewhat unusual microscopic findings. 


A 24-year-old white woman, gravida 1, para 0, ABO, 
presented at 16 weeks’ gestation with a shield-type IUD in 
place and a 12 hour history of chills and fever. She had no 
other complaints. General physical examination revealed a 
temperature of 104.6° F. rectally, a blood pressure of 110/60 
mm. Hg and a pulse of 120, but was otherwise unremarkable. 
Pelvic examination confirmed a 14 to 16 week size in- 
trauterine pregnancy. The uterus was mildly tender, and the 
fetal heart tones were 200 b.p.m. After appropriate labora- 
tory studies and bacterial cultures were obtained, therapy with 
antibiotics and pitocin was begun. 

The fetus, placenta, and IUD were passed vaginally and a 
curettage was performed. Postoperatively, the patient re- 
sponded rapidly to continued antibiotic therapy and there 
were no complications. Maternal blood and placental cultures 
grew E. coli. 

Histopathologic examination of the specimen revealed 
extensive bacterial colonization on the maternal side of the 
membranes (Fig. 1). Microscopic sections of the placenta and 
fetal organs were unremarkable. 


The mechanism by which severe maternal sepsis 
occurs in association with an intrauterine pregnancy 
and a shield-type IUD has been speculated on by the 
authors reporting previous cases. Because of the rapid 
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Fig. 1. Amnion, demonstrating epithelial surface (above) and 
numerous gram-negative bacilli (below). A single polymor- 
phonuclear leukocyte is present. (Hematoxylin and Eosin; 
x416). 


clinical deterioration due to septicemia when signs of 
severe localized pelvic infection were often absent, 
Christian’ felt that there might be a mechanical factor 
which allowed vascular dissemination of bacteria at a 
time when the infection might be otherwise locally 
contained. In those cases in which the microscopic 
examination of the pregnancy has been described, 
well-established chorioamnionitis and placentitis were 
most often noted. 

We believe that the case reported here represents an 
earlier example of this clinical problem than those 
generally reported. The finding of large numbers of 
bacteria on the maternal side of the membranes, 
without amnionitis or placentitis, is unusual. One 
might speculate that this could explain the dissemina- 
tion of bacteria into the maternal vascular system, 
resulting in severe maternal septicemia prior to the 
development of the classical signs and symptoms of 
septic abortion. This is only speculation and in no way 
attempts to explain how this phenomenon occurs with 
the IUD. We feel, however, that the histologic findings 
in this case are consistent with the clinical course seen 
in this patient and perhaps of other similar reported 
cases. 
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Gonadal dysgenesis in two siblings 


PHILIP R. FLEISHMAN, M.D. 
MELVIN BERLIN, M.D., F.A.C.O.G. 
MILTON M. DANA, M.D., F.C.A.P. 


Departments of Medicine (Dr. Fleishman), Obstetrics and 
Gynecology (Dr. Berlin), and Pathology (Dr. Dana), Southside 
Hospital, Bay Shore, New York 


ONE OF THE most fascinating and yet poorly handled 
entities in medicine is gonadal dysgenesis. X-Y gonadal 
dysgenesis presents the clinician with a complete chal- 
lenge. Embryology, genetics, anatomy, endocrinology, 
physiology, pharmacology, and psychology are all 
intimately necessary in diagnosing and treating this 
disorder. In order to recognize the dysgenetic patient 
we must have a high suspicion level with each case 
of amenorrhea. 

The complete absence of a functioning gonad 
always, and irrespective of chromosomal pattern, 
results in the development of the miillerian duct 
system. This was shown by the experimental work of 
Jost. By removing the fetal gonads of mice at an early 
stage in intrauterine life, Jost produced animals with 
female genitalia regardless of the gonadal sex. 

We are now finding more cases of gonadal 
dysgenesis appearing in the medical literature with 
increasing evidence that X-Y gonadal dysgenesis is an 
X-linked recessive or male-limited autosomal dominant 
condition. This paper adds two cases of pure gonadal 
dysgenesis in siblings. 


Case 1. A 15-year-old phenotypic female was first seen for 
amenorrhea. She was the product of a 9 month gestation with 
a birth weight of 5 pounds, 5 ounces. There were two siblings, 
one older sister with amenorrhea and a normal younger 
brother. The patient’s height was 63 inches, arm span 62 
inches, pubis-to-floor measurement 32 inches, weight 133 
pounds, blood pressure 130/70 mm. Hg. There was no 
suggestion of breast development and no axillary or pubic 
hair. The labia, clitoris, and vagina were normal, with an 
infantile uterus and cervix. Firm band-like structures were 
palpated in place of adnexal tissue on careful bimanual 
examination. 

A buccal smear yielded two Barr bodies per 100; human 
pituitary gonadotropin 96 w; intravenous pyelogram, nega- 
tive. 17-OH and ketosteroids were normal. Karyotyping of 
peripheral blood lymphocytes demonstrated a 46 X-Y pattern 
and no evidence of mosaicism with examination of 20 
metaphase figures. 

At laparotomy a small infantile uterus with normal- 
appearing tubes were found. Two small, white, fibrous, streak 
gonads were removed. The patient is presently being cycled 
with Premarin 1.25 mg. and Provera 10 mg., with satisfactory 
breast development and the realization that she will develop 
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Fig. 1. Case 1. Undifferentiated gonadal tissue with epithelial 
inclusions. (Hematoxylin and eosin; x 200.) 





Fig. 2. Case 2. Compact and undifferentiated gonadal tissue 
partially covered by surface epithelium. (Hematoxylin and 
eosin; X 200.) 


as a healthy female but will be unable to bear offspring unless 
ovarian transplants become available. 

Histologic examination of the removed gonads revealed a 
compact fibrous stroma devoid of ovarian follicles or 
seminiferous tubules. Rare groups of Leydig-like cells and a 
few small celomic-type epithelial inclusions were seen (Fig. 1). 

Case 2.The 23-year-old sibling of the patient described in 
Case 1 presented herself at the office after her sister had 
surgery. She had initially been seen at age 15 for amenorrhea 
and her condition was diagnosed as “Turner's agenesis.” She 
was taking estrogens and progestens to produce cyclic 
bleeding and was told that she might have children if given 
“fertility pills.” 

Physically, she is an attractive, large-boned, thin, 
phenotypic female, 64 inches tall. Her external genitals were 
female, with sparse axillary and pubic hair and breasts of 
small estrogenized type. Her vagina was 8 cm. and the uterus 
and cervix were of small adolescent type. 

In place of adnexa, firm streak-like areas were palpated 
bilaterally. 17-OH and ketosteroids were normal. A buccal 
smear yielded one to two Barr bodies per 100 cells. An IVP 
was normal. Karyotyping of peripheral blood lymphocytes 
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demonstrated a 46 X-Y pattern and no evidence of mosaicism 
with examination of 20 metaphase figures. 

Histologic examination of the removed gonads revealed a 
compact fibrous stroma devoid of any epithelial structures 
(Fig. 2). 


Siblings with pure gonadal dysgenesis are presented, 
typically appearing with a history of primary 
amenorrhea. The diagnosis was established in the 
younger of the siblings initially, thus stressing the 
importance of cytogenetic studies in all cases of 
primary amenorrhea. The reported significant familial 
incidence of dysgenetic gonads suggests a need to 
study all siblings. Once the X-Y pattern is found, the 
experience as reported in the literature to date makes 
the decision for treatment relatively easy, i.e., removal 
of all streak gonads once the presence of a Y chro- 
mosome is established.’ ? Fortunately, no tumors were 
found in our patients, The uncertainty of sexual iden- 
tification exists with the older of the two siblings be- 
cause of misinformation afforded the patient initially. 
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Despite extensive experience with clomiphene citrate 
(Clomid), controversy remains regarding dosage, dura- 
tion of therapy, and the use of alternative or additional 
methods of treatment. The product information 
brochure limits its use to dosages no greater than 100 
mg. per day for 5 days and for no more than three 
ovulatory cycles. 

This paper reports the successful induction of 
ovulation followed by pregnancy after 29 courses of 
treatment with clomiphene citrate. 
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U. H., a 26-year-old nulligravida, was referred to the 
Endocrine-Infertility Clinic in September, 1970, because of 
infertility for 6 years and oligomenorrhea since her menarche 
at age 12. Contraceptives had never been used. She had 
gained 40 pounds in 7 months and was amenorrheic since 
February, 1970. In July, 1970, she underwent an appendec- 
tomy with lysis of multiple blood-tinged, intra-abdominal 
perirectal cysts. The uterus, tubes, and ovaries were described 
as normal. 

Complete physical examination was within normal limits 
except for obesity. She was neither hirsute nor virilized. CBC, 
electrolytes, renal and liver function tests, FBS, 2 hour PP, Ty, 
Ta VDRL, urinalysis, cervical cytology, and chest x-ray were 
within normal limits. 

Clomiphene citrate, 50 mg. daily for 5 days, was adminis- 
tered on the fifth day of intramuscular progesterone- 
induced bleeding. A serum progesterone level 17 days after 
the last clomiphene tablet was 4.0 ng. per milliliter, consistent 
with ovulation. A fractional postcoital test in a subsequent 
cycle was normal. Hysterosalpingography and diagnostic 
laparoscopy with chromopertubation were also normal. 

The same clomiphene dose resulted in presumably ovula- 
tory cycles on 13 successive occasions. Treatment was inter- 
rupted for 1 month when asymptomatic, 6 cm., bilateral, 
ovarian cysts developed. These cysts spontaneously resolved 
before treatment was resumed. Despite clomiphene therapy, 
ovulation did not occur in February, 1972. Withdrawal 
bleeding was again induced and clomiphene citrate, 100 mg. 
per day for 5 days, was prescribed, resulting in presumptive 
ovulation. In November the 100 mg. dose of clomiphene 
failed to induce evulation and therapy consisting of 150 mg. 
per day for 5 days was begun. Hematologic studies, electro- 
lytes, and liver and renal function tests remained normal 
throughout clomiphene therapy. Each of 12 cycles at this 
dosage was ovulatory and conception occurred in February, 
1974. 

The pregnancy progressed uneventfully until August 26, 
1974, when premature labor began. She spontaneously gave 
birth to a 3-pound, 9 ounce male infant, whose subsequent 
growth and development have been normal. 


Clomiphene citrate, gonadotropins, and bilateral 
ovarian wedge resection are the measures used most 
commonly to treat anovulatory infertility. Because of 
complications, expense, inconvenience, and a high 
incidence of multiple gestations, gonadotropin therapy 
is warranted only in a highly selected group of patients 
and must be accompanied by daily monitoring of 
estrogen levels. 

Goldzieher! summarized the results of wedge resec- 
tion in 1,079 cases collected from 187 references: 
postoperatively, regular menstrual cycles occurred in 
six to 95 per cent (mean 80 per cent) of patients and 
pregnancy in 13 to 89 per cent (mean 63 per cent). The 
widely divergent results are secondary to patient 
selection, the presence of additional infertlity factors, 
variations in surgical technique, and occasional intra- 
and postoperative complications. 

In a recent report from our clinic in which an 
individualized, graduated, treatment regimen of 
clomiphene citrate was used to induce ovulation until 
pregnancy occurred, there was an ovulation rate of 
$1.4 per cent and an over-all pregnancy rate of 38.1 
per cent.? When patients with other infertility factors 
were eliminated, however, the corrected pregnancy 
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rate was found to be 85.7 per cent. It is our belief that 
clomiphene citrate therapy is preferable to treatment 
by wedge resection because: (1) a major operative 
procedure is avoided, (2) peritubal and periovarian 
adhesions frequently occur after wedge resection, and 
(3) the recurrence of anovulatory cycles following 
wedge resection is common. 

When clomiphene citrate successfully corrects the 
ovulatory defect, but pregnancy does not occur, two 
alternative methods of treatment have been recom- 
mended: combined clomiphene citrate-gonadotropin 
therapy and bilateral ovarian wedge resection. The 
former adds the risks of gonadotropin therapy and the 
latter substitutes potentially hazardous surgical 
therapy. The pregnancy rate following ovulation 
induced by these two methods has not been shown to 
be greater than that following ovulation induced by 
clomiphene citrate. 

The limitation of clomiphene citrate to an arbitrary 
number of apparently ovulatory cycles is not warranted 
in the absence of other infertility factors. If a patient 
ovulates, but does not conceive, cyclic clomiphene 
treatment should ‘be continued. In this way patients 
may become pregnant with greater safety than after 
having a laparotomy and removal of functional ovarian 
tissue. As illustrated by this case report, when 
clomiphene citrate successfully induces ovulation, 
treatment should be continued until conception occurs. 
In this patient, treatment for more than 2 years had no 
deleterious effects and was followed by a successful 
pregnancy. l 
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Ovarian malignancy subsequent to a 
Le Fort operation 


NOROHITO SUDO, M.D. 
THEODORE GOLDBERG, M.D. 
SANFORD SALL, M.D. 


Gynecologic Malignancy Service of the Department of Obstetrics 
and Gynecology, New York Medical College, New York, New 
York 


Tue Le Forvt colpocleisis is well known to 
gynecologists as a reliable procedure for the surgical 
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repair of uterine prolapse. Although the operation has ` 
been modified in several ways, the technique includes 
the denuding of rectangular areas of similar size on the 
anterior and posterior walls of the vagina and suturing 
these mucosal edges together and opposing the 
denuded surfaces so that drainage canals are created 
laterally, permitting the egress of uterine or cervical 
secretions. This procedure is usually restricted to those 
patients who are postmenopausal, are no longer 
interested in sexual activity, or have medical complica- 
tions for which a rapid, noninvasive procedure is 
desirous. 

The major disadvantages of this procedure are that 
(1) intercourse is limited and (2) the facility for 
evaluation of postmenupausal bleeding is com- 
promised. Postmenopausal bleeding subsequent to this 
procedure poses difficulty in diagnosis and often 
predisposes the gynecologist to suboptimal procedures, 
as well as hazardous delay. 

Dilatation and fractional curettage of the uterus may 
be precluded by vaginal obliteration and an abdominal 
hysterectomy may be required for diagnosis and 


treatment. In those cases with endometrial carcinoma, 


proper staging and review of histologic material was 
not carried out prior to surgery, compromising the 
patient’s prognosis. In those cases where “breakdown” 
of the colpocleisis was successful and adequate diagnos- 
tic procedures were performed, the patient may be 
exposed to the risks of bladder and rectal injury. 

At New York Medical College-Metropolitan Medical 
Center, we recently encountered one patient who 
presented with complaint of postmenopausal bleeding 
3 years following a Le Fort procedure. 


J. G., a 56-year-old woman, gravida 3, para 3-0-0-3, whose 
last menstrual period was in 1965, was admitted on Sep- 
tember 22, 1974, for evaluation of postmenopausal bleeding. 
Her past surgical history included a Le Fort colpocleisis in 
1971 for uterine prolapse and cystorectocele. She had been 
well until June, 1974, when she noted small amounts of 
intermittent vaginal bleeding. She was seen in the gynecology 
clinic on July 26, 1974. Pelvic examination revealed no 
abnormalities other than an obliterated vagina; the Pap smear 
was Class II, showing mild atrophic atypia. 

The patient was admitted for a fractional dilatation and 
curettage. The cervix was approached by gradual dilatation of 
the right lateral drainage canal with lubricated Hegar dilators, 
as well as scalpel dissection of resistant fibrous bands. The 
previous surgery was noi disrupted. The cervix was grasped, 
traction was applied, and fractional dilatation and curettage 
and cervical punch biopsies were performed. The pathology 
report revealed small amounts of moderately differentiated 
adenocarcinoma. Evaluation of metastatic sites of disease was 
negative. Our impression at that time was Stage Ia, Grade 2, 
endometrial carcinoma. Laparotomy revealed a 5 by 5 cm. left 
adnexal mass with papillary seeding on the Fallopian tubes, 
the uterus, and the right ovary. There was diffuse seeding of 
tumor over the serosal surfaces of the small intestine and 
omentum. The liver, spleen, and kidneys were normal. A total 
abdominal hysterectomy and bilateral salpingo-oophorectomy 
and omentectomy were performed. Extirpation of the cervix 
was not hindered by the prior Le Fort procedure. The bulk of 
the tumor was removed, leaving diffuse small metastatic 
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Authors, year, and no. of cases of malig- 
nancy in series of Le Fort operations 


Mazer and Israel! (1948) 1/43 TAH-BSO 
Falk and Kaufman? (1955) 1/100 TAH 
Hanson and Keetel® (1969) 1/288 D&C 


Hanson and Keetel? (1969) 


Sudo, Goldberg, and Sall (1975) 1/74 


D&C, breakdown 
not mentioned 
D&C, no breakdown 


Communications in brief 211 


Further treatment 


None 
None 
ICR* + TAH-BSO 


Endometrial carcinoma 
Endometrial carcinoma 
Endometrial carcinoma 
Endometrial carcinoma ICR 


TAH-BSO + exter- 
nal teletherapy 


Ovarian carcinoma 





*Intracavitary radium. 


deposits. Surgical clips were placed in areas of larger 
metastatic concentrations. The pathology report revealed 
papillary adenocarcinoma of the left ovary. Postoperative 
cobalt-60 teletherapy was initiated on October 22, 1974 
delivering 3,000 r to the whole abdomen in 4 weeks, given 
through AP-PA portals, blocking the kidneys posteriorly. This 
was followed by 2,000 r to the whole pelvis. 


Pelvic malignancy following a Le Fort operation has 
been reported in only four instances, all of which have 
been endometrial in origin (Table 1). There are no 
reported cases of carcinoma of the cervix. This is the 
first reported case of ovarian malignancy following a 
Le Fort colpocleisis. 
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Benign melanosis of the vagina and 
cervix 
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Buffalo, New York 


MELANOTIC lesions of the vagina and cervix, benign 
or malignant, are rare. The majority of such lesions 
should be regarded as malignant until proved other- 
wise,! but there are occasional benign cases. This 
report illustrates a case of benign melanosis of the 
vagina and cervix in a 46-year-old woman which 
remained unchanged in a 13 year follow-up. 


This 46-year-old black woman, gravida 4, para 2, abor- 
tus 2, was referred to this institute 13 years ago because of 
discoloration of the vaginal mucosa. She had had irregular 
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Fig. 1. Photomicrograph of the vaginal mucosa. (Section 
stained by Fontana stain for melanin; x 220.) 


and heavy menstruation for the last 6 years and had been 
under the care of a physician, who noted the discoloration 
recently. On examination at this institute, irregular patches of 
bluish discoloration were noted on the vagina and portio 
vaginalis. The vaginal lesion was on the anterior wall, 
beginning at the right anterior fornix, and involved the upper 
two thirds of the vaginal canal, measuring about 3 cm. in 
width. The area was neither raised nor firm and was normal 
on palpation. The cervical discoloration was noted at the 3 
and 9 o'clock positions, each measuring about 0.7 cm. 

Biopsies of the lesions revealed pigmentation of the basal 
layer of the squamous epithelium with melanin pigment. 
Melanocytes with dendrites and melanin pigment were 
evident among pigmented epithelial cells (Fig. 1). She has 
been followed at the outpatient clinic and the lesions have not 
changed. Another biopsy, obtained recently, showed the same 
histologic feature. 


Benign melanotic lesions of the vagina and/or cervix 
are rare and only few cases have been documented. 
Nigogosyan, de la Pava, and Pickren? studied the 
vaginal mucosa of 100 random autopsies and found a 
similar lesion to that of the present case in three cases. 
All three patients were elderly white women. In one 
case the pigmentation was extensive. This patient 
received radiation to the uterus for postmenopausal 
bleeding 9 months before death. In the other two the 
pigmented areas were small. In none of the cases were 
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the lesions recognized clinically. Norris and Taylor? 
described two benign melanotic lesions in the vagina; 
one resembled a lentigo and the other consisted of 
melanin-laden cells in the lamina propria. A case of 
melanin pigmentation of the basal layer of the cervical 
squamous epithelium was briefly mentioned by Ac- 
kerman and Rosai in their Surgical Pathology textbook. 
Other reported cases inchide pigmented nevus of the 
vagina and blue nevus of the cervix. 

The present patient was referred to this Institute 
with suspicion of malignant melanoma of the vagina. 
Biopsy of the lesions, however, revealed melanin 
pigmentation of the basal layer of the squamous 
epithelium with scattered melanocytes. This histologic 
feature corresponds to melanosis of the mucosa found 
elsewhere. On physical examination the lesions were 
soft, not raised, and normal on palpation. No ulcera- 
tion was present. This is in contrast with malignant 
melanoma of the vagina which is usually nodular, pol- 
ypoid, or ulcerated, and bleeds easily when touched.’ 

The incidence of melanosis of the vagina and/or 
cervix is probably higher than one would expect from 
rarity of reported cases. This is suggested by the fact 
that Nigogosyan and associates? found three such 
lesions in 100 random autopsies. The lesion of this 
patient remained stable for 13 years and it is unlikely 
that it is a precursor of malignant melanoma. Pre- 
existing, concurrent, or later developing melanosis is 


frequently noted in malignant melanoma of the oral- 


cavity. This phenomenon, however, has not been 
described in malignant melanoma of the vagina or 
cervix. The origin of melanocytes in the vagina and 
cervix is still unsettled but most likely is the neural 
crest, as suggested by previous investigators.» ? 
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THE USE OF addictive drugs during pregnancy has 
risen sharply over the past decade. In the 1960’s heroin 
was the major drug of abuse leading to the neonatal 
abstinence syndrome. In more recent years, the use of 
methadone, barbiturates, and tranquilizers, either 
alone or in combination, has been observed with 
increasing frequency. We have recently observed 
severe signs of withdrawl in twin infants of a mother 
who used chlordiazepoxide (Librium) throughout 
pregnancy. 


A 33-year-old woman, para 1-0-0-1, who had been treated 
with chlordiazepoxide, 30 mg. per day for 5 years because of a 
moderately severe emotional disorder, had her dosage 
lowered to 20 mg. per day in the twelfth week of the present 
pregnancy. The use of other psychotropic drugs during 
pregnancy was denied. After a 36 week gestation, she 
delivered female monozygotic twins weighing 1,840 grams 
(Twin A) and 1,590 grams (Twin B), respectively. 

The clinical course of both infants was uncomplicated 
during the first 3 weeks of life. On the twenty-first day, both 
infants were noted to be irritable, and coarse tremors were 
observed (more pronounced in Twin B than in Twin A), A 
diagnostic evaluation for infectious and metabolic disorders 
was negative, and a presumptive diagnosis of chlor- 
diazepoxide withdrawal was made. Blood drawn from both 
infants at this time (umbilical cord serum was not available) 
was sent to Roche Laboratories, where analysis for chlor- 
diazepoxide showed no trace of the drug. Twin B was treated 
with phenobarbital, 8 mg. per kilogram per day, given in 
three divided oral doses, while Twin A was swaddled and 
placed in a quiet environment. 

Although there was a temporary improvement in the 
clinical condition of both infants, severe tremulousness and 
irritability were noted on day 26. Treatment with intramuscu- 
lar diazepam, 0.5 mg. every 12 hours, was begun in both 
infants. Within 48 hours a marked improvement was noted. 
After 5 days, the dosage of diazepam was tapered and therapy 
discontinued after 9 days. The further clinical course of both 
infants remained uneventful. 


Benzodiazepine compounds (chlordiazepoxide, 
diazepam, and oxazepam) are widely used tranquilizers 
which may cause physical dependence when used in 
large doses. Abstinence is associated with a clinical 
syndrome similar to that observed in withdrawal from 
barbiturates and meprobamate—depression, agitation, 
loss of appetite, insomnia, and, in some cases, actual 
convulsions. 

Excretion of the drug, which is slow in adults, is 
markedly delayed in premature infants. Therefore, 
signs of withdrawal may be significantly delayed after 
transplacental exposure to the drug has ceased. This is 
similar to neonatal withdrawal from methadone’ and 
long-acting barbiturates,” where initial signs of absti- 
nence may be delayed for 2 to 4 weeks after birth. 

Although initial signs of neonatal withdrawal from 
diazepam have been observed as late as 10 days of age, 
we are not aware of any reports of chlordiazepoxide 
withdrawal in the neonate. 

While the diagnosis in our cases is presumptive 
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rather than proved, we would nonetheless caution 
physicians caring for infants of mothers who received 
benzodiazepine compounds during pregnancy to be 
alert for a delayed withdrawal syndrome, especially 
after the infant has been discharged from the newborn 
nursery. Clinical observations should be correlated 
with concentrations of the drug in umbilical cord 
serum and blood of the infant. 
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CORRESPONDENCE 


Progesterone-releasing intrauterine contraceptive 
device 


To the Editors: 

I read with great interest the report of Brenner and 
associates (Am. J. OBSTET. GYNECOL. 121: 704, 1975) on 
a progesterone-releasing intrauterine contraceptive 
device. 

We tested the same devices by inserting in a 
randomized fashion 99 T-devices releasing 65 ug of 
progesterone daily and 99 “placebo” devices obtained 
under the auspices of the World Health Organization. 
Since both trials were conducted by similar methods, 
readers may be interested in our results, with differ- 
ences in the population and in the habits and attitudes 
of the patients, which may affect the over-all acceptabil- 
ity pattern, kept in mind. Such local factors may 
account for the fact that our discontinuation rate was 
so much lower than that of Brenner and associates. 

We inserted devices from January to May, 1973, 
during menstruation in 198 women, all of whom had 
regular menses and normal pelvic findings. The 
patients were followed systematically, and the effec- 
tiveness of the devices was computed by the “life-table 
method” of Tietze. 

Our results are shown in Table I. 

After insértion, irregular bleeding occurred in 130 
patients up to the second follow-up visit (third month). 
At the one-month checkup, 102 women reported 
irregular bleeding, while a total of 63 women reported 
bleeding during the second and/or third month. With 
exclusion of patients requesting removal, bleeding 
stopped spontaneously or after treatment with 
uterotonic agents after one to three weeks. After the 
third month, only 13 instances of spotting and one 
instance of bleeding occurred. 

It should be mentioned that the devices were not 
immediately removed at the first report of bleeding, 
Removal was performed only in women who continued 
bleeding at least three weeks following unsuccessful 
treatment with uterotonic agents. Removal had to be 
performed in only seven of 130 patients, six of whom 
had irregular bleeding during the first three months. 
With this management, there was a very marked 
reduction in removal for bleeding as compared with 
the results reported by Brenner and his co-workers. 

The one-year cumulative rate for wearing the 
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Table I. Number of events causing termination 
for each device 





No. of women 
No. of woman months 1,324 


Pertinent discontinuations 
Accidental pregnancy 
Expulsion 
Bleeding 
Bleeding plus inflammation 
Inflammation 
Pain 
Total 1 

Other 
Planning pregnancy 
Other personal 
Total 


Total discontinuations 
Lost to follow-up 


et 
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devices per 100 women was 83.84; for the proges- 
terone type it was 85.86, and for the placebo device it 
was 81.82 (with 9 pregnancies). With exclusion of re- 
movals for nonmedical reasons, the cumulative wearing 
rates became: total, 86.37; the progesterone device, 
86.87; and the placebo device, 85.86. 

The incidence of removal of the device for bleeding 
may be minimized if the woman is informed that some 
bleeding is common in the first three months and that 
it occurs relatively infrequently after the fourth month. 
A patient, positive, communicative approach on the 
part of the physician encourages the woman to leave 
the device in place during the crucial first three 
months. It may be worth noting that, in the Brenner 
series and in our series, the incidence of removal for 
bleeding was greater in women with the progesterone 
device than in women with the placebo device, the 
totals being 24 and 12, respectively. Also, the proges- 
terone devices in our series tended to be associated 
with alteration of the menstrual cycle. We are studying 
the clinical significance of these phenomena. 

Intensive evaluation of 10 of the patients with the 
progesterone device and 10 of the patients with the 
placebo device failed to reveal any difference in the 
serum progesterone levels or in pregnanediol and 
estriol excretion from the normal values, proving that 
the progesterone release acts only locally. Also the 
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basal temperatures were biphasic. At endometrial 
biopsy, predecidual changes were found. 

To eliminate the relatively high occurrence of initial 
irregular bleeding which suggests removal, determin- 
ing the optimal content and rate of progesterone 
release should provide a combination method having 
the advantage of both hormonal and local (mechanical 
and hormonal) acting methods of fertility control. 

Gergely Gyoz0, M.D. 
Assistant Lecturer 
Department of Obstetrics and Gynecology 
University Medical School 
Szeged, Hungary 


Sterilization guidelines 
To the Editors: 

Recent urging of the need for sterilization 
guidelines, to determine whether requests will or will 
not be complied with, has been attacked as “male 
chauvinist control” over the life and reproduction of 
women and as an infringement of civil rights. 

Since it is clear that sterilization as a permanent 
irreversible removal of the childbearing option is to be 
viewed as a last resort, it should be equally clear that 
evaluation of motivations and alternatives is necessary 
and that no request for any elective operation can be 
mandatorily complied with regardless of data elicited 
or clinical judgement. A basic medical-surgical princi- 
ple states that no elective irreversible extirpation of 
structure or function should ever be carried out unless 
all reversible alternatives have been genuinely 
exhausted. An equally solid medical-surgical principle 
states that the kast chemical-physical ministration 
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which achieves a desired goal is preferred to any more 
extensive ministration. The burden of proof is on any 
practitioner who violates these principles. We know 
that an extremely important component of body 
image, self-image, or ego identity is intact anatomic 
structure and intact physiologic options. The perma- 
nent loss of any human functional option, of which 
potential generativity is a central example, cannot fail to 
reduce the human sense of self in the loser. 

In view of the above, in a person requesting 
sterilization of any age or parity, with or without past 
exposure to reversible contraceptive counseling and 
methods, regardless of the degree of self-hatred, 
self-contempt, rejection of gender, and self-mutilating 
motivation elicited on competent interview, and re- 
gardless of the degree of high acute stress which might 
be contaminating the decision (as in current unwanted 
pregnancy and abortion or imminent emergency 
cesarean section), to insist that regardless of all such 
clinical data the request must be complied with at that 
time, in defense of the civil libertarian, democratic 
freedom of the patient to be sterilized on request, 
indeed represents the height of professional abdication 
and irresponsibility and should be opposed by all 
conscientious clinicians. 

Raymond W. Rakow, M.D. 
Director 
Psychiatric Consultation and Liason Service 
Department of Psychiatry 
Metropolitan Hospital Center 
Room 9M29 
19G1 Furst Ave. 
New York, New York 10029 





Books received 


Estrogen Receptors in Human Breast Cancer. Edited 
-~ by W. L. McGuire, P. P. Carbone, and E. P. 

Vollmer. 284 pages. New York, 1975, Raven 
Press. $16.95. 

Genetics of Man. F. Clarke Fraser and James J. Nora. 
270 pages, illustrated. Philadelphia, 1975, Lea 
& Febiger, Publishers. $14.50. 

Human Placentation. Proceedings of an International 
Symposium, July, 1974. Louvain, Belgium. 
Edited by I. A. Brosens, G. Dixon, and W. B. 
Robertson. 180 pages. New York, 1975, 
Excerpta Medica Foundation. $28.50. 

Immunization with Hormones in Reproduction Re- 
search. Proceedings of the International 


‘Symposium, July, 1974, Louvain, Belgium. - 


in Reproduction Research, Sponsored by the 


216 


Deutsche Forschungsgemeinschaft, Bonn- 
Bad Godesberg, Germany, March, 1975. 
‘Edited by E. Nieschlag. 250 pages. New York, 
1975, Exerpta Medical Foundation. $22.95. 

Obstetrics and Gynecology Review. Louis A. Vontver. 
312 pages. New York, 1975, Arco Publishing 
Company, Inc. $8.00 (soft cover). 

Rhesus. Hemolytic Disease: Selected Papers and 
Abstracts. Sir Cyril A. Glarke. 313 pages. 
Baltimore, 1975, Paley Park Press. 
$37.50. 

The Prevention of Genetic Disease and Mental 
Retardation. Aubrey Milunsky. 506 pages, 
illustrated. Philadelphia, 1975, W. B. Saun- 
ders Company. $24.00. 


INDEX TO ADVERTISERS 


Abbott Laboratories 


Theret-500/ Iberet-Foltc-500 — —~ — — 


Ames Company 
NGS ee ee ee 


Ayerst Laboratories 
Premarin -= ==- 


Carnrick Laboratories 


46,47 


ne age Arane O 


Second Cover, 1, 2 


Hominini a ech in at fe cn nee a AO 
Cooper Laboratories, Inc. 

Vabra Aspirator — — — ~—-~-—---~---- 20, 21 
Corometrics Medical Systems, Ine. 

Fetal Monitors — i a a a a aeni 33 
Dynatech Cryomedical Company 

Cryosurgical Instruments ~ — — — =- =- = = -===> 18 
Holland-Rantos Co., Inc. 

Fe ea NE ne gee eR EE 
Jersey Shore Medical Center 

Symposium & Workshop — ~-—---~------- 37 


Lederle Laboratories 
Zorane 1/50 


Mead Johnson Laboratories 
Estrace . ~ — ~ 
Peri-Colace ~ — — ~ 


bo 


7, 28, 29, 30, 31, 32 


49, 50, 51, 52 
Fourth Cover 





While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 


Memorial Medical Center 





Classified — — — — — — - — — — — 


Merrell National Laboratories 
AY Cys Sis 


Ortho Pharmaceutical Corporation 
Monistal — — — — 


Ortho Novum 1/80 - — — ~ — ~~ -~ 


Parke, Davis & Company 
Tabron 28 2 a Bo E E 


Purdue Frederick Company, The 
Senokot § a — — -—-— - 


Roche Laboratories 
Azi Ganis 205 Bao 


Roche Medical Electronics 
Fetasonde 2104 


Upjohn Company, The 


Provera — 





Winston-Salem Health Care Plan, 
Classified oo es e 


Wyeth Laboratories 


Lol Oral ke ae St SS 


Oural a & 


occasional change or omission in the preparation of this index 


Inc. 


lee, 39 


Bes Sates, A 


_. 44, 45 


40, 41, 42 


$ 22, 23, 24 
E VAD 





Sure as the tides ebb and flow ° 
Peri-Colace works with gentle, proven predictability 


PERI-COLACE is the laxative most often prescribed by physicians. |. 
because . . . it rarely causes discomfort to the patient; it usually works 
overnight. and PERI-COLACE is safe for use in most patients. 


Casanthranol and diocty! sodium sulfosuccinate 


< Gentle laxative and stoo/-softener 





February 1, 1976 


volume 124, number 3 


OBSTETRICS 
AND GYNECOLOGY 


Copyright © 1976 by The C. V. Mosby Company 


Editor in Chief 
JOHN I. BREWER 


Editors 
FREDERICK P. ZUSPAN + E. J. QUILLIGAN 


Associate Editor 
ALBERT B. GERBIE 


Editors Emeritus 
HOWARD C. TAYLOR, JR. + ALLAN C. BARNES 


Official Publication 

AMERICAN GYNECOLOGICAL SOCIETY 

AMERICAN ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
CENTRAL ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
SOCIETY OF OBSTETRICIANS AND GYNAECOLOGISTS OF CANADA 


SOUTH ATLANTIC ASSOCIATION OF OBSTETRICIANS AND GYNECOLOGISTS 
PACIFIC COAST OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
AMERICAN BOARD OF OBSTETRICS AND GYNECOLOGY 


Pe Published by 


THE C. V. MOSBY COMPANY 
St. Louis, Missouri 63141 AJOGAH 124 (3) 217-326 (1976) 
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tablets (norethindrone 1 mg with mestranol 0.05 mg) 


Special Note 


Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effec- 
tiveness of the sequential products appears to be 
somewhat lower than that of the combination 
products. Both types provide almost completely 
effective contraception. 


An increased risk of thromboembolic disease 
associated with the use of hormonal contracep- 
tives has now been shown in studies conducted 
in both Great Britain and the United States. 
Other risks, such as those of elevated blood 
pressure, liver disease and reduced tolerance to 
carbohydrates, have not been quantitated with 
precision. 


Long term administration of both natural and 
synthetic estrogens in subprimate animal species 
in multiples of the human dose increases the 
frequency for some animal carcinomas. These 
data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens 
can neither be affirmed nor refuted at this time. 
Close clinical surveillance of all women taking 
oral contraceptives must be continued. 


Indications 


NORINYL 1 +50 and NORINYL 1 +80 are indi- 
cated for oral contraception. 


Contraindications 


1. Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, or a past history of these 
conditions. 

2, Markedly impaired liver function. 

3. Known or suspected carcinoma of the breast. 
4. Known or suspected estrogen dependent neo- 
plasia. 

5. Undiagnosed abnormal genital bleeding. 

6. Known or suspected pregnancy. 

Warnings 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (throm- 
bophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, and retinal thrombosis). Should 
any of these occur or be suspected, the drug 
should be discontinued immediately. Retrospec- 
tive studies of morbidity and mortality in Great 
Britain and studies of morbidity in the United 
States have shown a statistically significant asso- 
ciation between thrombophlebitis, pulmonary 
embolism, and cerebral thrombosis and embo- 
lism and use of oral contraceptives. There have 
been three principal studies in Britain’ lead- 
ing to this conclusion, and one’ in this country. 
The estimate of the relative risk of thromboem- 
bolism in the study by Vessey and Doll’ was 
about sevenfold, while Sartwell and associates 
in the United States found a relative risk of 
4.4, meaning that the users are several times as 
likely to undergo thromboembolic disease with- 
out evident cause as non-users. The American 
study also indicated that the risk did not per- 
sist after discontinuation of administration, and 
that it was not enhanced by long continued 
administration. The American study was not 
designed to evaluate a difference between prod- 
ucts. However, the study suggested that there 
might be an increased risk of thromboembolic 
disease in users of sequential products. This risk 
cannot be quantitated, and further studies to 
confirm this finding are desirable. 

2. Discontinue medication pending examina- 
tion if there is sudden partial or complete loss 
of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination re- 
veals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

3. Since the safety of NORINYL 1+50 and 
NORINYL 1+80 in pregnancy has not been 
demonstrated, it is recommended that for any 
patient who has missed two consecutive periods, 





pregnancy should be ruled out before continu- 
ing the contraceptive regimen. If the patient has 
not adhered to the prescribed schedule the pos- 
sibility of pregnancy should be considered at 
the time of the first missed period. 

4. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long 
range effect to the nursing infant cannot be 
determined at this time. 

5. Hepatic cell adenomas have been reported 
in women on oral contraceptives. The adenoma 
may present as an abdominal mass or with the 
signs and symptoms of an acute abdomen. A 
bleeding hepatic cell adenoma should be con- 
sidered if the patient has abdominal pain or 
evidence of intra-abdominal bleeding. 


Precautions 


1. The pretreatment and periodic physical ex- 
aminations should include special reference to 
liver, breasts and pelvic organs, including Papa- 
nicolaou smear since estrogens have been known 
to produce tumors, some of them malignant, 
in five species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with NORINYL 
1+50 and NORINYL 1+80. Therefore, if such 
tests are abnormal ina patient taking NORINYL 
1+50 and NORINYL 1 +80, it is recommended 
that they be repeated after the drug has been 
withdrawn for 2 months. 

3. Under the influence of estrogen-progestogen 
preparations, pre-existing uterine fibromyomata 
may increase in size. 

4. Because these agents may cause some degree 
of fluid retention, conditions which might be 
influenced by this factor, such as epilepsy, mi- 
graine, asthma, cardiac or renal dysfunction, 
require careful observation. 

5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional 
causes should be borne in mind. In undiagnosed 
bleeding per vaginam, adequate diagnostic 
measures are indicated. 

6. Patients with a history of psychic depression 
should be carefully observed and the dug dis- 
continued if the depression recurs to a serious 
degree. 

7. Any possible influence of prolonged 
NORINYL 1 +50 and NORINYL 1 +80 therapy 
on pituitary, ovarian, adrenal, hepatic or uterine 
function awaits further study. 

8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients 
on oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic 
patients should be carefully observed while re- 
ceiving NORINYL 1+50 and NORINYL 1+80 


therapy. 

9. The age of the patient constitutes no abso- 
lute limiting factor, although treatment with 
NORINYL 1+50 and NORINYL 1+80 may 
mask the onset of the climacteric. 

10. The pathologist should be advised of 
NORINYL 1+50 and NORINYL 1480 therapy 
when relevant specimens are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following administra- 
tion of contraceptive steroids. 


Adverse Reactions Observed in Patients 
Receiving Oral Contraceptives 


A statistically significant association has been 
demonstrated between use of oral contracep- 
tives and the following serious adverse reac- 
tions: thrombophlebitis, pulmonary embolism, 
cerebral thrombosis. 


Although available evidence is suggestive of an 
association, such a relationship has been neither 
confirmed nor refuted for the following serious 
adverse reactions: neuro-ocular lesions, eg., 
retinal thrombosis and optic neuritis. 


The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
Nausea, vomiting, gastrointestinal symptoms 
(such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual 
flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, breast changes: 
tenderness, enlargement and secretion, change 
in weight (increase or decrease), changes in 
cervical erosion and cervical secretions, sup- 
Pression of lactation when given inmediately 
post-partum, cholestatic jaundice, migraine, 
rash (allergic), rise in blood pressure in sus- 
ceptible individuals, mental depression. 


Although the following adverse reactions have 
been reported in users of oral contraceptives, 
an association has been neither confirmed nor 
refuted: anovulation post treatment, premen- 
strual-like syndrome, changes in libido, changes 
in appetite, cystitis-like syndrome, hirsutism, 
loss of scalp hair, erythema multiforme, head- 
ache, nervousness, dizziness, fatigue, backache, 
erythema nodosum, hemorrhagic eruption, 
itching. 

The following laboratory results may be altered 
by the use of oral contraceptives: hepatic func- 
tion: increased sulfobromophthalein retention 
and other tests, coagulation tests: increase in 
prothrombin factors VII, VIII, IX, and X, thyroid 
function: increase in PBI, and butanol extract- 
able protein bound iodine and decrease in T° 
uptake values, metyrapone test, pregnanediol 
determination. 
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Troubled... 
by symptoms 
she's reluctant 
to talk about. 


Ortten enough, your postmenopausal patient may 
find it “too personal” to mention annoying vaginal 
dryness and itching— much less to bring up the sub- 
ject of dyspareunia. 

Yet, as your concerned questioning may reveal, 
this is a common finding in the postmenopausal 
woman. In many cases there is a simple explana- 
tion: atrophic vaginitis, resulting from estro- 

gen deficiency. 
And, for most such cases, there is an 
effective corrective measure. Topical 
estrogen therapy with PREMARIN Vaginal 
Cream can help revitalize genital tissue... 
correct dyspareunia...relieve symptoms 
of itching, irritation, dryness...help alleviate 
related complications of frequency, inconti- 
nence, or infection...when these conditions 
are associated with an estrogen deficiency. 
Used routinely, PREMARIN Vaginal Cream 
can help reverse atrophic lesions and rebuild 
vaginal mucosa, restore texture and vascu- 
larity of vaginal epithelium and adjacent 
genitourinary tissue to a healthier, more in- 
fection-resistant state. 


PREMARIN 
(CONJUGATED 
ESTROGENS, U.S.P) 


VAGINAL CREAM 


CONTAINS 
NATURAL ESTROGENS 
EXCLUSIVELY 














(Complete text of package circular.) 

PREMARIN” Vaginal Cream 

(CONJUGATED ESTROGENS, U.S.P.) 

in a nonliquefying base 

Description: Each gram contains 0.625 mg. Con- 
jugated Estrogens, U.S.P., in a nonliquefying base. 

PREMARIN (Conjugated Estrogens, U.S.P.) is a 
mixture of estrogens, obtained exclusively from 
natural sources, occurring as the sodium salts of 
water-soluble estrogen sulfates blended to repre- 
sent the average composition of material derived 
from pregnant mares’ urine. It contains estrone, 
equilin, and 17a -dihydroequilin, together with 
smaller amounts of 17a-estradiol, equilenin, and 
17a-dihydroequilenin as salts of their sulfate 
esters. 

Actions: PREMARIN Vaginal Cream provides the 
local estrogenic activity of topical estrogen. 
Indications: PREMARIN Vaginal Cream is indi- 
cated for the treatment of postmenopausal and 
senile vulvovaginitis, atrophic vaginitis, pruritus 
vulvae caused by atrophic changes in the vulval 
epithelium, dyspareunia associated with an 
atrophic vaginal epithelium, and for use prior to 
plastic pelvic surgery in menopausal cases. 
Contraindications: PREMARIN Vaginal Cream is 
contraindicated in patients hypersensitive to its 
ingredients, and in patients with known or sus- 
pected cancer of the breast, or estrogen-dependent 
neoplasia such as endometrial carcinoma. 
Precautions: Diagnostic measures should be taken 
to eliminate the possibility of neoplasia or 
gonorrhea. 

The use of PREMARIN (Conjugated Estrogens, 
U.S.P.) Vaginal Cream does not preclude the use of 
appropriate antimicrobial therapy in the presence 
of trichomonal, monilial, or bacterial infection. 

Overdosage may result in systemic hyperestro- 
genic effects such as abnormal or excessive uterine 
bleeding, edema, breast tenderness, or reactivation 
of endometriosis. 

Because of salt and water retention associated 
with estrogenic anabolic activity, estrogens should 
be used with caution in patients with epilepsy, 
migraine, asthma, cardiac, or renal disease. 

Certain liver and endocrine function tests may 
be affected by estrogen administration. 

Adverse Reactions: Hypersensitivity reactions, 
systemic effects such as breast tenderness, and, 
rarely, withdrawal bleeding. 

Dosage and Administration: Usual dosage: Intra- 
vaginally or topically, 2 to 4 Gm. daily, depending 
on the severity of the condition. In postmeno- 
pausal surgery, therapy is suggested 10 days before 
and 10 days following intervention. 

How Supplied: No. 874 — PREMARIN Vaginal 
Cream—Each gram contains 0.625 mg. Conju- 
gated Estrogens, U.S.P. (Also contains spermaceti, 
cetyl alcohol, white wax, glyceryl monostearate, 
propylene glycol monostearate, methy] stearate, 
phenylmercuric acetate, sodium laury! sulfate, 
glycerin, mineral oil, and certified color.) 

Combination package: Each contains Net Wt. 
LA oz. (42.5 Gm.) tube with one calibrated plastic 


applicator. 
Also Available—Refill package: Each contains 
Net Wt. 1% oz. (42.5 Gm.) tube. 7443 
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You can dependon AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 








*Indications: Based on a review of AVC by the National Academy 
of Sciences—National Research Council and/or other information, 
FDA has classified the indications as follows: 

''Probably'' effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 

NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 

Possibly’ effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 










Final classification of the less-than-effective indications requires 
further investigation. 








Contraindications: Known sensitivity to sulfonamides. 
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averaged only 3.9% breakthrough 
bleeding in total cycles. 


Combination oral 
contraceptive —low estrogen 
and low progestogen. 


Unsurpassed 
contraceptive effectiveness. 


Extremely low incidence 
of minor side effects: 


Ready acceptance. 


Convenient dosage in 
easy-to-use Pilpak® dispenser. 


Low dose oral contraceptive — 
no other combination is more effective 

Despite the fact that LO/OVRAL contains only 
0.3 mg. norgestrel and 0.03 mg. ethinyl estradiol, 
contraceptive effectiveness is comparable to that 
of higher-dosage combinations. In clinical trials 
with LO/OVRAL encompassing 1,287 patients 
for a total of 11,085 cycles, only one pregnancy 
was reported. By Pearl's formula, this is a preg- 
nancy rate of 0.12 per 100 woman-years’ usage. 


Minor side effects — even breakthrough bleeding 


— have been remarkably infrequent 
_ Inclinical trials the incidence of breakthrough 
bleeding in the initial cycle was only nine percent. 
And even that low incidence decreased to an 
_ average of only 3.9 percent as cycles progressed. 


Incidence of Breakthrough Bleeding 
in Premarketing Clinical Trials 


Cycle 1 3 6 


Total 
12 Cycles 
11,085 


—— 


Breakthrough eG a 
Bleeding 9.0% 3.5% 2.7%- 26% 3.9% 


Acceptance has been excellent 

The low incidence of minor side effects has 
resulted in ready acceptance of LO/OVRAL by 
the great majority of patients. Patient complaints 
have been infrequent. Only eight percent of 
women participating in clinical trials discontinued 
LO/OVRAL because of common side effects. 


Steroidal balance and norgestrel 
make the difference 
Although total steroids in LO/OVRAL are re- 
duced by 40 percent, the time-proved progesto- 
gen-estrogen ratio of OVRAL ‘is retained. This, 
together with norgestrel’s distinctive qualities, is 
largely responsible for the patient comfort and 
acceptance experienced to date. Unlike other 
progestogens in current use, norgestrel is non- 
estrogenic, is apparently not converted to estrogen 
in vivo and closely resembles natural progesterone 
¿in its progestogenic activity. 


Simple to take 

The dosage regimen with LO/OVRAL is con- 
venient and easy to follow: 3 weeks on, 1 week off. 
The attractive, uncomplicated Pilpak” dispenser 
helps patients follow the right dosage schedule. 


* Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 

remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Special note, contraindications, warnings, precautions and 
adverse reactions in the accompanying IN BRIEF should be 
carefully considered. 


**OVRAL® each tablet contains 0.5 mg. norgestrel with 0.05 mg. 
ethinyl estradiol, Wyeth. ; er 
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Low dose 
oral contraceptive. 


IN BRIEF: 
SPECIAL NOTE: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
Provide almost completely effective contraception 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 
with the use of hormonal contraceptives has been shown in studies conducted in both Great 
Britain and the United States. Other risks, such as those of elev ated blood pressure and reduced 
tolerance to carbohydrates, have been reported, and appropriate tests should be conducted 
to monitor these during oral-contraceptive therapy. Liver disease has also been reported, 
and the physician should be alert to its earliest manifestations 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal! carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued 


INDICATIONS: For oral contrac eption 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, cerebral-vascular 
disease. or a past history of these conditions; 2 Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known or suspected estrogen-dependent neoplasia: 
5. Undiagnosed abnormal genital bleeding; 6. Known or suspected pregnancy 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
thage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorrhagic, and the use 
of oral contraceptives. There have been three Principal studies in Great Britain? leading to 
these conclusions and three4? in this country. The estimate of the relative tisk of thrombo. 
embolism in the study by Vessey and Doll3 was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users 

In May, 1974, the Royal College of General Practitioners in England* issued an interim report 
of its continuing large-scale Prospective study comparing a user group to a non-user group. 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users 

The Sartwell study 4indicated that the risk did not persist after discontinuation of administra 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study>* of cerebrovascular disorders in women with and with 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products 
However, the Sartwell study* suggested that there might be an increased risk of thromboembolic 
disease in users of sequential products 

Other retrospective studies?! have reported an increased risk of post-surgery thrombo: 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is gradual or sudden, 
partial or complete loss of vision: proptosis or diplopia; onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent, persistent or severe: papilledema: or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
Progestogens and/or estrogens during pregnancy!!!2 The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.), occasionally fatal, 
have been reported in women on oral contra 
ceptives. Such lesions may present as an ab 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
pain or evidence of intra-abdominal bleeding 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and 
physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore, 
if such tests are abnormal in a patient taking <a 
































LO/OVRAI® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might be influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be bome in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A de- 
crease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAI® should be discontinued. This con- 
dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a history of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy, 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- + 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions neuro-ocular lesions, 
e.g., retinal thrombosis, optic neuritis and hepatic lesions with or without intra abdominal 
bleeding 

The following adverse reactions are known to occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, which may persist, breast changes: tenderness, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, ery 
thema multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests; coagulation tests; increase 
in prothrombin, Factors VII, VIII, IX and X: decrease in antithrombin III; increase in platelet 
aggregability; thyroid function: increase in PBI, and butanol extractable protein-bound iodine 
and decrease in T* uptake values; metyrapone test; and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL. refer to package insert. 
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The primary purpose. of a faculty evaluation program is to upgrade the over-all quality of 
teaching and to identify the strengths and weaknesses of the individual teacher. Effective 
medical educators can thereby be suitably identified by objective and subjective criteria. 
Improvement of faculty teaching performance enhances student learning and can improve 


recruitment into our discipline. 


WITHIN RECENT YEARS, there has been an increased 
awareness by faculty and students of the need for 
improvement in the delivery of medical education. 
Student pressures with faculty acquiescence, although 
sometimes reluctant, have fostered revision of tradi- 
tional curricula, introduced selective and elective time 
for pursuit of special interests, restructured laboratory 
exercises, encouraged. the development and use of 
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self-instructional material, and promoted more expo- 
sure to small group teaching. Although these efforts 
would appear to be of educational benefit, results of 
the evaluation systems built into these new programs 
are presently awaited. 

Likewise, the medical educator is now under scrutiny 
by the school administration, departmental chairman, 
colleagues, and the students he teaches. Traditionally, 
a teacher of medical students should have a strong 
academic orientation in the clinical or preclinical 
sciences, with specialized training perhaps in one area 
of his discipline. He should communicate his ideas with 
facility and assist the students in the acquisition of 
medical knowledge, provide suitable motivation, and 
develop the autonomy of self achievement. Medical 
education has developed over the years in accordance 
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Table I. The evaluation form in current use broken down into its seven categories 





Planning for class and organization 
1. The instructor clearly stated the objectives of the course or the seminar at the outset. 
3. The instructor's presentation was disorganized and hence hard to follow. 
8. The instructor organized the material in a logical sequence. 
22. The instructor stressed basic problems and restated issues to prevent the group from losing sight of the objectives. 
23. The instructor allowed ample time for questions. 
30. The instructor summarized the most important points periodically. 
Communication 
4. The instructor spoke too fast and was hard to follow. 
5. The mstructor used inappropriate technical jargon. 
6. The instructor made an effort to clarify terms to avoid misunderstanding. 
11. The instructor responded to questions in a concise and clear manner. 
14. The presentation was suited to the student's level of sophistication. 
Teaching personality (cognitive) 
12. The instructor's presentation indicated a thorough knowledge of his subject. 
18. The instructor’s biases interfered with his presentation. 
20. The instructor seemed quite impressed with his own knowledge. 
26. The instructor monopolized the course (or seminar) by exhibiting his brilliance. 
28. The instructor at times gave the impression that he was trying to bluff his way through a point he didn’t fully 
understand. 
32. The instructor would not admit not knowing the answer to a question. 
Teaching personality (affective) 
7. The instructor displayed sincere interest in his subject. 
16. The instructor is available for consultation outside of the course (or seminar). 
27. The instructor was free of disturbing mannerisms. 
29. The instructor showed sincere interest in students. 
33. The instructor was courteous. 
35. The instructor's attitude toward patients seemed compatible with your concept of how a physician should behave. 
Motivation . 
2. The instructor began teaching by arousing interest in the subject. 
15. The instructor posed problems for students to solve. ° 
21. The instructor made a real effort to stimulate students to think. 
25. The instructor invited student comments instead of providing all the answers. 
"36. The instructor was so stimulating that you began to consider a career in his specialty. 
Instructional techniques or methods 
9. Instructional methods were in keeping with the announced objectives. 
17. The instructor used audiovisual aids in a manner that detracted from his presentation. 
24, The use of additional teaching aids would have provided a better learning experience. 
38. The instructor relied excessively on audiovisual teaching aids. 
39. Patients were used in a manner to enhance the learning experience. 
Subject. or content 
10. The content was compatible with what has been learned from other courses and from readings. 
13. The instructor’s presentation was merely a repetition of the textbook. 
19. The instructor presented divergent viewpoints for contrast and comparison. 
31. The content was relevant to general medical education. 
34. The material presented by the instructor will be a building block for future learning experiences. 
37. The material presented by the instructor has relevance to your future career. 





with individualistic philosophies and with a variation of 
experiences. Some highly creative educators show a 
preference for complexity and novelty with an interest 
in learning situations that require complicated resolu- 
tions, and others: place a higher value on practical 
matters and utility. Some in medical education are 
oriented to achievement of their students and others to 
their own academic advancement. l 

At the New York Medical College a project was 
undertaken to improve teaching performance by 
faculty evaluation and subsequent teacher training. 
The enhancement of effective student learning was the 
primary .. goal of this research effort in medical 
education. 


Background 

A pilot project was started in 1969 to achieve more 
effective faculty performance in education by facilitat- 
ing the acquisition of special teaching skills, knowledge, 
and attitudes which could then be translated by actions 
into effective student learning. A Medical Education 
Committee consisting of five full-time members of the 
faculty (Obstetrics-Gynecology, Pediatrics, Urology, 
and Internal Medicine) was chosen by the Dean 
because of their stated common interests in medical 
education, their motivation to devote time to the 
project, and their willingness to use their learning to 
improve instruction in their respective departments. 
The initial project was designed to evaluate the 


Volume 124 
Number 3 


Student evaluation of faculty teaching 219 


Table II. Ratings of individual instructors by students and departmental chairman 







Organization and clarity 2.389 2.267 1.612 1.86 
Instructional methods 2.7189 2149 2019 2.082 


Teaching attitude 2.239 = 2.078 144P  1,95® 
Motivation 2.859 2444 1.830 2.1525) 
Teaching approach 2.079 2458 1,96 2.10 
Over-all 2.458 2.279 1.77) 2.032 


Chairman 


1.73% 211% 2229 1.112 1.228 1.00 
2.20 2.578 2.298 1.862 2.00 1.570 
2.09 1.33 1.50° 1.00@ 1.002 1.00 


21529 9.908 1.50 1.17” 1.0069  1.00%9 
2.06 1.30 1.50% 1,70 2.00 
2.05 1.866 1.80@ 1.33 1.38 1.31% 





teaching skills of individual faculty members and to use 
these data to help these instructors improve their 
teaching ability by highlighting not only their 
weaknesses but their strengths. 1? 

Over a period of many months the Committee 
discussed the criteria which contribute to effective 
teaching and recorded a total of several hundred 
positive and negative factors. Ultimately, the most 
critical factors were put into question form and a total 
of 39 such questions evolved (Table I). Seven key 
aspects of teaching: planning and organization, com- 
munication, cognitive teaching personality, affective 
teaching personality, motivation, instructional tech- 
niques or methods, and subject or content, were 
appropriately distributed in the questionnaire. Since it 
is the learner himself who judges how best he learns, it 
was thought appropriate to have the principal evalua- 
tion of teaching skills evaluated by the recipient of that 
knowledge—the medical student. 

At each phase of the development of the evaluation 
form, trials were run by having .randomly selected 
members of the Junior class evaluate volunteer faculty 
participants. The questionnaire included a five-point 
scale multiple choice response, ranging from “strongly 
agree” to “strongly disagree” (or vice versa if the 
statement was negatively worded). During the pretest 
stages, efforts were made to ascertain the validity, 
accuracy, and reproducibility of the evaluation form. 
Use of informal faculty evaluation forms previously 
developed by our students correlated extremely well 
with the evaluation forms presently developed. 

Each of the question responses was fed into the 
computer in a manner to yield a print out of the 
responses according to the seven key aspects of 
teaching previously mentioned. 


Methods 


All faculty participation was voluntary and an 
evaluation coordinator for the program was designated 
by each departmental chairman. These coordinators 
were responsible for describing the evaluation pro- 


gram to their departmental colleagues and for the 
distribution and collection of the forms. All students 
were briefed as to the objective of the evaluation— 
improvement of student learning by improvement of 
teaching. At the completion of each participating 
teacher’s exposure to the students, the evaluation form 
was filled out anonymously and forwarded to the 
Medical Education Committee and sent to the compu- 
ter center for analysis. 

The entire Junior class, consisting of 135 students, 
were respondents. Five members of the Department of 
Obstetrics and Gynecology were evaluated by at least 
40 students. Based on the responses of all students 
participating, an average score for each topic and an 
average score for all five topics were derived for each 
instructor, giving a set of six “student rankings.” Each 
instructor was then ranked, within their respective 
departments, by topic score and over-all score. 

As a corollary to this original study, the chairman 
was asked to cooperate in a comparative study. The 
chairman was asked to complete a rating sheet for 
those instructors in his department previously 
evaluated by the student. As previously computed for 
the student evaluations, there was a set of six 
“chairman rankings.” Additionally, the chairman was 
asked to rank his instructors by usual criteria, without 
considering the detailed questionnaire (“chairman 
sequence”). 


Results 


‘The Chairman of Obstetrics and Gynecology’s rank- 
ing agreed with the student identification of the two 
lowest ranked instructors (Table II). Although the 
three highest rated instructors were identified by both 
students and chairman, there was no agreement in 
their place rank. 

A comparison of the ratings by students and 
chairman of the over-all teaching performance of the 
instructors evaluated (Table HI) indicates that the 
chairman consistently rated his faculty better. 

Table IV indicates that for all of the categories 
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Fig. 1. Evaluation scores and instructor profiles. 
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evaluated and for the over-all score none of the 
correlations between rankings of instructors as derived 
from students and those by the chairman was 
significant at the 0.05 level. 


Comment 


Any teacher evaluation program can be considered 
threatening to many members of a faculty, and the 
major objective of improvement of teaching skills must 
be stressed.4 Likewise, evaluation scores and instructor 
profiles (Fig. 1) should be kept confidential and made 
available only to the individual instructor. From our 
experience it would appear that the majority of our 
departmental faculty was eager to cooperate in this 
evaluation. 

Within recent years the qualities of a medical 
educator have assumed equal importance in judging a 
faculty member’s contribution to his department, 
whereas previously only research potential, clinical 
ability, number of grants, and publications were 
considered. Unfortunately, there are only two ways to 
judge teaching through the medium of the students*: 


The objective criterion is based on what students have 
learned from the teacher, and the subjective criterion is 
based on student evaluations of teacher effectiveness. 
In 1960, 40 per cent of institutions of higher learning 
engaged in student evaluations of instructors and in 
the 1970's this should increase. With few exceptions, 
medical schools have lagged behind in the adoption of 
systematic student evaluation of faculty. Student evalu- 
ation is but one means of assessing an individual’s 
teaching skills and can form an integral part of an 
instructor’s teaching profile. This profile can be uti- 
lized in the pinpointing of strengths and weaknesses 
in an individual’s teaching capabilities. 

Our initial studies show. some disagreement between 
the departmental chairman and student evaluation of 
“teacher effectiveness.” There were differences as well 
between the “chairman rankings” and “chairman 
sequence.” A chairman’s over-all appraisal of a faculty 
member includes more factors than his evaluation of 
that person as a teacher. A hard-working, productive, 
nondemanding faculty member may be rated very 
highly by the chairman, yet he may not be an 
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Table IXI. Cumulative ratings by students and 
chairman of instructors’ teaching performance 









Ratings 





Category Students Chairman 
Organization and clarity 1.97 1.53 
Instructional methods 2.23 2.06 
Teaching attitude 1.96 1,17 
Motivation 2.28 1.33 
Teaching approach 2.12 1.60 
Over-all 2.11 1.54 


Table IV, Correlation* of ratings of instructors by 


students 
Organization and clarity 0.800 0.600 0.900 
Instructional methods 0.400 0.100 0.800 
Teaching attitude 0.500 0.100 0.900 
Motivation 0.700 0.575 0.875 
Teaching approach 0.075 0.500 —0.775 
Over-all 0.700 0.500 0.800 


*Spearman rank order correlation. 


{Correlation of ratings of instructors by students with those 
by chairman. 


Correlation of ratings of instructors by students with 
chairman’s sequences. 


§Correlation of chairman’s sequences assigned to instruc- 
tors by chairman with chairman’s rating. 


outstanding teacher. The differences between student 
and chairman rankings may be due to several factors. 
The chairman may not adequately audit the teaching 
sessions of his faculty and be aware of the strengths 
and weaknesses of his instructors. The fact that the 
chairman is usually a teacher himself creates a natural 
bias and he cannot view his faculty through the eyes of 
students who base their evaluations on teaching skills 
and not on objective test results. 

Phase 2 of this project is the discussion of the 
“profile” with each instructor evaluated by the Medical 
Education Committee. The participating teacher is 
invited to meet with the Committee to review his 
profile and methods for self-improvement will be 
discussed. Some faculty members may feel uncomfort- 
able discussing their educational strengths and weak- 
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Table V. Effect of profile on teaching performance 





After profile 
02 1.95 1.87 1.82 1.91 2.06 
04 1.77 205 1.75 1.94 2.20 
05 1.73 1.98 1.78 1.99 213 


nesses with colleagues and every effort is made to 
overcome this problem through mutual trust, freedom 
from coercive or disciplinary potential, and confidence. 

Of interest, however, is that the evaluated individ- 
ual’s review of his teaching profile appears to provide 
motivation for self-improvement, without formal re- 
medial techniques. This is evident in the improvement 
in the profile of instructors (02, 04, 05) after receipt of 
their profile and student re-evaluation (Table V). 

The primary goal of our department is educaton, 
undergraduate and graduate, and teaching in our 
department is done by senior faculty members (includ- 
ing the chairman), selected for their skills and ability to 
impart the knowledge that they have. If a faculty 
member is ineffective as a teacher, he is not given 
teaching assignments no matter what his rank or 
research achievements. This constant re-evaluation of 
faculty teaching in our department has improved 
student learning and is a major factor in our success in 
student recruitment into our specialty.” 

The primary purpose of a faculty evaluation pro- 
gram is to upgrade the over-all quality of teaching in 
the medical school and to identify the strengths and 
weaknesses of the individual teacher. Ancillary benefits 
of teacher evaluation is the ability by objective and 
subjective criteria to identify effective medical 
educators and reward them in similar fashion to 
prolific writers, grant recipients, and productive re- 
searchers. The provider and consumer in medical 
education must find some common ground for the 
definition and measurement of good teaching. Until 
this occurs, there is little chance for improvement in 
learning experience and effectiveness. 


. Rodin, M., and Rodin, B.: Science, 177: 1164, 1972. 

. Stechlein, J. E., in Harris, C., editor: encyclopedia of 
Educational Research, New York, 1960, The Macmillan 
Company, p. 286. 

7. Stone, M. L., Weingold, A. B., and Sall, S.; Am. J. OBSTET. 

GYNECOL. 117: 735, 1973. 


M Or 


Changes in evolution of free epinephrine, 
norepinephrine, and vanillylmandelic acid in the urine 


of rabbits during late pregnancy and parturition 
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The present study describes evolutionary changes in urinary excretion of epinephrine, 
norepinephrine, and vanillylmandelic acid during pregnancy and parturition. Both the 
catecholamines and their metabolite were determined in 24 hour urine samples of rabbits 
from day 13 of pregnancy. During 13 and 28 days of gestation, urinary excretion of 
epinephrine was at its lowest value. As compared to normal rabbits, an increase of 135 
per cent in epinephrine excretion during day 30 of pregnancy was observed. 
Norepinephrine excretion reached its maximum level during day 13 but constant declines 
occurred afterward. Contrary to epinephrine, urinary excretion of norepinephrine was at 
the highest value days 23 and 30 of pregnancy. After day 19 vanillylmandelic acid 
declined continuously up to day 30. During parturition vanillylmandelic acid and 
norepinephrine excretion returned to the control values but epinephrine remained slighly 
higher. These alterations in catecholamine urinary excretion have been suggested as a 
consequence of modified endocrine and sympathetic activity. 


THE PRESENCE and physiologic role of biogenic 
amines and their metabolites has been known for 
several years.1 The importance of catecholamines 
during pregnancy has been considered mainly to be of 
interest in the diagnosis of pheochromocytoma.’ Cyclic 
changes in concentration of uterine epinephrine were 
observed earlier.” Adrenergic receptor activity of 
catecholamines in gestational myometrium also varies 
to a great extent. Very few studies have been 
performed to determine the influence of pregnancy 
and parturition on urinary excretion of epinephrine 
and norepinephrine.” ™ Most of the past observations 
are highly speculative and limited to human beings. 
Among all the investigators, Zuspan*’ was the only one 
who determined the excretion of epinephrine and nor- 
epinephrine in urine samples collected for 24 hours. 
He noticed increased excretion of both epinephrine 
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and norepinephrine during the first 24 hours fol- 
lowing delivery but only the increase in norepineph- 
rine excretion was statistically significant. Our recent 
paper shows important changes in urinary catechol- 
amine levels throughout pregnancy in rats. We also 
observed statistically significant increases in plasma epi- 
nephrine on days 30 and 31 of gestation in rabbits.” 
The present study was designed to determine 
pregnancy-induced alterations in urinary excretion of 
catecholamines. Parallel determinations of urinary 
vanillylmandelic acid were also made. Such a study has 
not been performed previously in rabbits. 


` Methods 


Albino rabbits of New Zealand strain were utilized 
throughout the experiments. The females were made 
pregnant by keeping one male with one female for 1 
hour under constant observation. After copulation, 
the females were separated immediately and kept in 
individual stainless steel cages. They were verified for 
pregnancy by palpation 14 days after copulation. Un- 
der normal conditions parturition occurred between 
days 31 and 32 of pregnancy. 

Collection of urine. Twenty-four hour urine was 
collected by placing one pregnant rabbit in an indi- 
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Fig. 1. Urinary excretion of free epinephrine in micrograms per kilogram of body weight per 24 
hours in pregnant rabbits from the thirteenth day of gestation to the end of parturition. C, Nonpreg- 


nant value; n, number of determinations. 
Statistical differences between: 


13/14 and 23/24 
23/24 and 28/29 
13/14 and 30/31 
28/29 and 30/31 
30/31 and 31/P 
30/31 and 32/P 


vidual metabolic cage. The surrounding walls of the 
metabolic cages were made of high-quality stainless 
steel. The bottoms of the cages which were open were 
equipped with Armodur funnels (special synthetic 
material which does not interfere with trihydroxindole 
procedure). Special separating discs made of Armodur 
were placed on the top of the funnels. Both the funnels 
and the discs were well rinsed with twice-distilled water 
and finally with 2N HCI. This procedure prevented the 


t 


P< 0.05 
P < 0.05 
P < 0.005 
P < 0.005 
P < 0.001 
P < 0.001 


urine from being in contact with the metallic part of 
the metabolic cages and also provided for the separa- 
tion of feces from urine. The urine was collected in 500 
ml. Pyrex flasks containing 5 ml. of 5N HCI. Through- 
out urine collection, the temperature was maintained 
at 20° C 

Separation of urinary catecholamines. Epinephrine 
and norepinephrine were separated by their adsorp- 
tion on acid-activated aluminum oxide.“ The batch 
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1914 17/18 1920 23/24 20/27 27728 229 290 30 IP NP 
days of pregnancy 


Fig. 2. Alterations in excretion of free norepinephrine in urine of rabbits from thirteenth day of 
pregnancy to parturition. C, Norepinephrine in nonpregnant rabbits; n, number of cases. 


Statistical differences between: 


13/14 and 19/20 
13/14 and 23/24 
19/20 and 23/24 
13/14 and 26/27 
19/20 and 27/28 
23/24 and 28/29 
28/29 and 30/31 
30/31 and 31/P 
30/31 and 32/P 
31/P and 32/P 


process was preferred to column chromatography.® 


The acid-activated aluminum oxide was well rinsed 
with 2 x 25 ml. twice-distilled water. The urine was 
mixed and filtered and 25 ml. of it was adjusted to pH 
8.4 by addition of different concentrations of NaOH 
solution (0.2 to 2N). The urine at pH 8.4 was 
transferred to a beaker containing 1 Gm. of washed 
aluminium oxide and stirred constantly. The pH was 
maintained at 8.4 by a direct-reading glass. electrode 


P < 0.005 
P < 0.001 
P < 0.005 
P < 0.001 
P < 0.05 

P < 0.001 
P < 0.02 

P < 0.025 
P < 0.001 
P < 0.025 


pH meter. After 5 minutes of stirring, the urine was 
centrifuged for 1 minute at 5,000 x g and the 
supernatant was discarded. The alumina was washed 
with 15 ml. of twice-distilled watér and centrifuged and 
the supernatant was discarded. Epinephrine and 
norepinephrine were eluted with addition of 4 ml. of 
0.25N acetic acid. After thorough mixing the acid 
supernatant was separated from the alumina for 
fluorometric estimation of catecholamines. The total 
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days of-pregnancy . 


Fig. 3. Evolution of vanillylmandelic acid in urine of pregnant rabbits from thirteenth day of gesta- 
tion to the end of parturition. C, Control value; n, number of animals used for each group. ` 


Statistical differences between: 


13/14 and 19/20 
19/20 and 23/24 
19/20 and 26/27 
19/20 and 28/29 
26/27 and 28/29 
28/29 and 30/31 
30/31 and 31/P 
80/31 and 32/P 


time of operation ranged between 7 and 8 minutes. 
Fluorometric assay of catecholamines. The method 
of Euler and Lishajko’® utilizing the trihydroxindole 
reaction was applied. Fluorescence was measured with 
an Eppendorf apparatus. The results are expressed 
in micrograms per kilogram of body weight per 24 


P<0.01 

P < 0.005 
P < 0.02 

P < 0.001 
P < 0.005 
P < 0.001 
P < 0.005 
P < 0.001 


hours. This method of expressing results for urinary 
excretion of catecholamines has been widely employed 
by von Euler and many others. ° The later authors 
adopted this method of expressing results to compare 
catecholamine excretion in many different species. 
Recently some correlation between body weight and 
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Table I. Alterations in urinary excretion of catecholamines and their metabolite during pregnancy in rabbits 





13/14 1.37 107.37 
17/18 0.95 112.95 
19/20 0.58 162.58 
23/24 0.21 88.21 
26/27 0.36 115.36 
27/28 0.36 87.36 
28/29 0.54 68.54 
29/30 0.34 51.34 
30/31 0.3 30.3 

31/P 0.25 71.25 
32/P 0.87 81.87 


Increase or decrease 
in N from controls 










Increase or decrease 
in E from controls 
(%) 






(%) E+N 


+77 +4 0.042 
+19 +27 0.07 
—32 +40 0.125 
—83 +60 0.397 
—62 +46 0.211 
-61 +31 0.192 
—36 +10 , 0.106 
—64 +34 0.21 
—76 +135 0.41 
—34 —44 0.3 
+8 —34 0.08 





*E, Epinephrine; N, norepinephrine; VMA, vanillylmandelic acid. The total excretion of free E and N as wellas E + N + VMA 
have been provided to evaluate total changes. The percent increases in E and N calculated from their respective control values 
show the influence of one catecholamine on another one. E(E + N) is a rough estimation of rate of norepinephrine conversion to 


epinephrine. 


catecholamine excretion has been observed. There- 
fore, catecholamine excretion in micrograms per 
kilogram per 24 hours takes into account all the 
changes possibly induced by variations in body weight 
from one animal to another, especially during late 
pregnancy. ; 

Assay of vanillylmandelic, acid. Vanillylmandelic 
acid was assayed spectrophotometrically by its conver- 
sion to vanillin with several modifications of the 
previous techniques.2” ? A 5 ml. sample of urine was 
used for each determination. Final extraction was 
made in 4 ml. of potassium carbonate to avoid the use 
of micro cells. The optical density was measured on a 
Beckman DBT spectrophotometer at 360 mp. The 
extraction of vanillylmandelic acid was linear within 
concentrations of 10 to 150 ug. The details of the 
method are published elsewhere.” 

Statistical analysis was performed according to the 
method of Fisher, utilizing Student's t test. The means 
are expressed with standard errors. 


Results 

Fig. 1 illustrates the evolutionary changes in uri- 
nary epinephrine in micrograms per kilogram per 24 
hours from day 13 of pregnancy to parturition. 
Constant increases in epinephrine excretion were ob- 
served up to days 23/24 of pregnancy. At days 23/24 
urinary epinephrine was markedly higher than on days 
13/14. Afterward, constant declines occurred up to 
days 28/29. During days 28/29 epinephrine was at its 
lowest value. This decline was followed by increased 
epinephrine output on days 29/30 and 30/31. Urinary 
excretion of epinephrine reached its maximum value 
during days 30/31 of pregnancy. Parturition at day 31 


or 32 showed constant declines in excretion of this 


. hormone. 


The alterations in urinary excretion of norepineph- 
rine during last part of pregnancy and parturition 
are shown in Fig. 2. Urinary norepinephrine dem- 
onstrated continuous declines in its excretion during 
days 13/14 to 23/24 of pregnancy. At days 23/24 
urinary epinephrine was tenfold lower than on days 
13/14. The excretion started to rise afterward up to 
days 28/29. These increases were followed by constant 
declines again to days 30/31. At parturition on day 31 
or 32 the output of norepinephrine again started to 
increase. At parturition norepinephrine excretion was 
nearly the same as in the nonpregnant rabbits. 

Fig. 3 shows the evolutionary pattern of vanillyl- 
mandelic acid in the 24 hour urine of pregnant rabbits 
during days 13/14 of pregnancy to parturition. During 
days 13/14 and 19/20 of pregnancy excretion of this 
catecholamine acid metabolite increased. At days 19/20 
this value was more highly increased than on days 
13/14. Except for a small increase on days 26/27 
continuous declines in urinary excretion of vanillyl- 
mandelic acid were observed. At days 30/31 of 
pregnancy the excretion was 34 times lower than on 
days 13/14. Similarly to epinephrine and norepineph- 
rine, vanillylmandelic acid showed increases in its 
excretion during parturition at day 31 or 32. 

Table I provides a comparison during different 
days of pregnancy in the total excretion of epineph- 
rine + norepinephrine + vanillylmandelic acid. The 
ratio epinephrine/(epinephrine + norepinephrine), 
which is a rough evaluation of the rate of norepineph- 
rine conversion to epinephrine, is also provided. The 
per cent increases or decreases in epinephrine and 
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norepinephrine as compared with their respective 
nonpregnant values are also given. These ratios or per 
cent changes in all the catecholamines provide a rapid 
comparison between different days of pregnancy. The 
maximum increase in epinephrine + norepinephrine 
excretion occurred during days 13/14 of urine collec- 
tion. The total excretion of epinephrine + norepineph- 
rine + vanillylmandelic acid increased to the max- 
imum value on days 19/20 of pregnancy. Except for 
days 13/14, 17/18, and 32/P, the per cent increases 
in epinephrine excretion as compared with control 
values were followed by declines in norepinephrine 
excretion. These increases provide direct relationship’ 
of urinary epinephrine with urinary norepinephrine. 


Comment 


The results of the present investigation are in 
agreement with our previous findings about the 
accelerated release of catecholamines in plasma of 
rabbits on days 30/31 of pregnancy. Urinary epineph- 
rine and norepinephrine are mainly the product of 
catecholamines in plasma as 4 per cent of the total 
blood catecholamines are excreted in urine. In our 
previous paper we suggested that the enhancement of 
plasma epinephrine results from adrenomedullary 
secretion due to its direct influence on catecholamine 
storage in the adrenal gland. The increase in 
adrenomedullary secretion can be considered as an 
important factor for the rise in urinary excretion of 
epinephrine as any change in plasma catecholamines 
would directly affect urinary content of both epineph- 
rine and norepinephrine. The present findings also 
show the highest increase on days 30/31 of pregnancy 
in urinary output of epinephrine, which is the 
principal hormone of the adrenal medulla; at the same 
time a strong decline in urinary norepinephrine 
occurred. This observation suggests that the increased 
epinephrine excretion is not only induced by an 
increased rate of adrenomedullary secretion but also 
by accelerated synthesis of epinephrine from norepi- 
nephrine in the adrenals: when there is increased 
epinephrine synthesis, less norepinephrine is avail- 
able for secretion from the adrenals. 

The findings of Zuspan" about the urinary excretion 
of epinephrine and norepinephrine in pregnant and 
parturient women show important increases in the 
output of both the amines. He noticed nearly twofold 
and threefold increases in epinephrine and 
norepinephrine, respectively, 24 hours after delivery, 
but only norepinephrine urinary excretion showed 
statistically significant differences from the antepartum 
or postpartum values." These clinical observations 
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appear difficult to compare with urinary excretion of 
epinephrine and norepinephrine in rabbits. In the 
rabbit we observed the maximum increase in urinary 
excretion of epinephrine on days 30/31 of pregnancy, 
which is at least 24 to 48 hours in advance of 
parturition. This maximum increase in epinephrine 
before labor cannot be considered due to the stress 
observed during labor and delivery, just as severe 
muscular exercise, operation, and trauma also produce 
an increase in the output of these hormones.” ?? The 
findings of a similar study in human beings, goats, rats, 
sheep, and cats are difficult to compare with our 
present observations as in that study the urine was 
hydrolyzed prior to catecholamine estimation and the 
results express the total amount of free and conjugated 
epinephrine and norepinephrine.” Moreover, the 
latter investigators expressed their results in micro- 
grams per 24 hours without taking in account the 
differences in body weight from one subject to 
another. 

Our extensive studies on catecholamines in plasma, 
urine, and tissues in the rat throughout the duration of 
pregnancy, parturition, and postpaturition provide 
evidence that hormonal factors play an important role 
in the altered pattern of catecholamine regulation in 
gestation. 7> 3 The activities of enzyme monoamine 
degradation (monoamine oxidase and catechol-O- 
methyl transferase) are also very low during the last 
part of pregnancy”? These declines in activities of 
enzyme monoamine. oxidase and catechol-O-methyl 
transferase could be related to concentration changes 
of corticosteroids, progesterone, and estrogens during 
pregnancy. All these hormones have been shown to 
exert an important action on the enzymes of 
norepinephrine synthesis and degradation.*~*4 The 
respective increases and and declines in urinary 
epinephrine and norepinephrine on days 23/24 of 
pregnancy also suggest that catecholamine biosynthesis 
was affected on these dates. This is further evidence in 
favor of our hypothesis of direct participation of 
endocrine function with the regulation of biogenic 
amines in pregnancy. Recently it has been shown that 
plasma and serum cortisol in rabbits increases to its 
maximum value on day 30 of gestation and this 
increase is followed by a sharp decrease at parturi- 
tion.” Peripheral plasma levels of progesterone in the 
rabbit during pregnancy also fluctuate to a great extent 
and these fluctuations are. specially marked during the 
last days of pregnancy.*® The action of all these 
hormones on catecholamine biosynthesis, release, and 
metabolism is well established and supports our 
hypothesis of endocrine involvement. 
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The variations in norepinephrine excretion could be 
related to epinephrine as most of the increases in 
epinephrine were followed by decreases in norepi- 
nephrine (Table I). Since a major portion of norineph- 
rine in blood is released from sympathetic nerves, these 
declines in norepinephrine excretion could also be 
attributed to a decline in activity of the sympathetic 
nervous system. The decreased excretion of vanillyl- 
mandelic acid throughout the gestation results from 
decreased activities of enzymes of catecholamine metab- 
olism.31 When the catecholamines are degraded at-a 
lower rate, the metabolite formation is also low. 

The observed alterations in epinephrine, nor- 
epinephrine, and vanillylmandelic acid suggest that 
the processes of catecholamine excretion and metab- 
olism are under hormonal influence during last 
part of pregnancy in rabbits. Our results on glycogen 
storage during pregnancy and under hormone ad- 
ministrations suggest markedly important declines in 


REFERENCES 


1. Richter, D.: J. Physiol (Lond.) 98: 361, 1940. 
2. Armstrong, M. D., McMillan, A., and Shaw, K. N. F.: 
Biochem. Biophys. Acta 25: 422, 1957. 
3. Israel, S. L., Seligson, P. E., Stroup, P. E., and Seligson, D. 
F.: Obstet. Gynecol. 14: 68, 1959. 
4. Rudzik, A. D., and Miller, J. W.: J. Pharmacol. Exp. 
Ther. 138: 88, 1962. 
5. Wurtmen, R. J., Axelrod, J., and Potter, L. T.: J. 
Pharmacol. Exp. Ther. 144: 150, 1954. 
6. Zuspan, F. P., Cibilis, L., and Pose, S.: Am. J. OBSTET. 
GYNECOL. 84: 841, 1972. 
7. Barden, T. P., and Stander, R. W.: Am. J. OBSTET. 
GYNECOL. 10: 91, 1968. 
8. Pose, S. V., Cibils, L. A., and Zuspan, F. P: Am. J. 
OBSTET. GYNECOL. 84: 297, 1962. i 
9. Burn, G. P.: Br. Med. J. 1: 697, 1953. 
10. Castren, O.: Acta Pharmacol. Scand. 20: 2, 1963. 
11. Zuspan, F. P.: Endocrinology 30: 357, 1970. 
12. Parvez, S., Gripois, D., and Parvez, H.: Horm. Metab. 
Res. 5: 207, 1973. 
13. Parvez, S., Gripois, D., and Parvez, H.; Horm. Res. 5: 
245, 1974. 
14, Whitby, L. G., Axelrod, J., and Weil-Malher, H.: J. 
Pharmacol. Exp. Ther. 132: 193, 1961. 
15. Anton, A. H., and Sayre, D. F.: J. Pharmacol. Exp. Ther. 
138: 360, 1962. 
16. Euler, U. S. von, and Lishajko, F.: Acta Physiol. Scand. 
51: 348, 1961. 
17. Euler, U. S$. Von, Hellner-Bjorkman, S., and Orwén, 1.: 
Acta Physiol. Scand. 33 (Suppl. 118): 10, 1955. 
18. Leduc, J.: Acta Physiol. Scand. 53 (Suppl. 183): 1961. 
19. Leroy, J. G., and De Schaepdryver, A. F.: Arch. Int. 
` Pharmacod. Ther. 130: 437, 1961. 
20. Benfey, B. G., Ledoux, G. and Segal, M.: Br. J. 
Pharmacol. 14: 380, 1959. 


February I, 1976 
Am. J. Obstet. Gynecol. 


hepatic glycogen throughout the last part of pregnancy 
and these differences could be correlated with 
catecholamine variations.” An important link between 
catecholamines and different steroid hormones is 
proposed. A comprehensive review of all possible 
interactions between catecholamines, progesterone, 
estrogens, and many other hormones has been elabo- 
rately analyzed by Zuspan and his collaborators.* 
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Correlation between catecholamine content of the 
human Fallopian tube and the uterus and plasma levels 


of estradiol and progesterone 
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The content of catecholamines in the Fallopian tube and the uterus and the plasma levels 
of estradiol and progesterone were studied in cycling women. During the follicular phase 
norepinephrine levels were 33.4 + 7.1, 50.5 + 8.0, and 145.7 + 43.6 ng. per gram of 
wet tissue in the external, middle, and internal segments of the Fallopian tube, 
respectively. During the luteal phase norepinephrine content increased significantly in the 
external and middle portions (219.3 + 57.0 and 206.2 + 34.3 ng. per gram) whereas it 
remained unchanged in the internal one (185.2 + 53.6 ng. per gram). The NE content 


of the external and middle segments correlated significantly with plasma progesterone 
levels {r = 0.76 and 0.82, respectively, whereas oviductal epinephrine levels did not 
show significant changes as a function of the stage of the menstrual cycle. Uterine 
epinephrine content decreased by 67 per cent during the luteal phase whereas 


norepinephrine remained unchanged. 
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THE SIGNIFICANCE of the sympathetic nervous sys- 
tem in the regulation of the contractile activity of the 
oviduct has become apparent in recent years, since 
tubal dysfunction affects fertility. ? The smooth 
muscle of the Fallopian tube is innervated by adrener- 
gic nerve fibers along its entire length.* Alpha- and 
beta-adrenergic receptors mediating changes in resting 
pressure‘ and motility® have been well demonstrated in 
human Fallopian tubes in vivo and in vitro. 
Norepinephrine, the sympathetic postganglionic 
neurotransmitter, is present in the circular muscular 
layer of the Fallopian tube, particularly in the isthmus, 
in which a high density of adrenergic terminals 
running parallel to the muscle fibers occurs. In 
addition, vascular sympathetic innervation has been 
demonstrated throughout the tube.? 

Since the short adrenergic neurons innervating the 
genital tract exhibit functional properties that differen- 
tiate them from long adrenergic neurons,® a hypothesis 
can be postulated according to which these differences 
may be due in part to sex steroid action at the level of 
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Table I. Catecholamine content of the Fallopian tubes and peripheral plasma levels of estradiol and 
progesterone in normal cycling women 












Norepinephrine 





















Middle Internal 
segment segment 
Proliferative: 
20.2 30.5 85.2 36.7 
31.3 67.7 94.9 59.5 
18.6 20.3 66.7 30.9 
18.4 34.7 60.7 19.6 
64.1 66.5 369.5 52.0 
27.9 . 71.6 237.8 36.4 
56.5 62.2 105.5 73.1 
33.4 50.5 145.7 44.0 
+7.1* +8.0 +43.6 +6.9 
Secretory: 

104.9 147.9 65.6 15.6 
47.0 55.1 47.1 51.3 
72.1 135.3 84.6 29.0 
99.7 218.14 99.7 69.0 

236.8 265.5 86.3 67.3 

411.6 343.8 363.3 30.8 

330.5 310.5 399.4 36.5 

451.9 173.2 335.9 185.4 

219.3 206.2 185.2 60.6 

£57.07 +34.3F +53.6 +19.0 
*Mean + S.E.M. 


fSignificantly different from the follicular phase. 


the target organ. In the rabbit oviduct, for instance, 
norepinephrine levels are modified by the administra- 
tion of estradiol or progesterone.’ This article deals 
with the modifications in norepinephrine and epi- 
nephrine levels of different portions of the human 
Fallopian tube and the uterus as a function of the 
plasma levels of estradiol and progesterone. It will be 
shown that a regional distribution of catecholamines 
exists in the human tube and that norepinephrine 
content exhibits changes during the menstrual cycle 
which correlate with plasma progesterone levels. 


Materials and methods 

Tissues. Fallopian tubes were obtained from patients 
having a salpingectomy at the same time as hysterec- 
tomy. The tubes were divided into three zones as 
follows: (1) internal, the short portion (23 to 25 per 
cent) with a narrow lumen of about 0.2 to 0.5 mm. 
lying distal to the fundus; (2) middle, the longest 
portion (61 to 62 per cent) with its ever-widening 
lumen, from 1 to 2 mm. at the isthmus to 2 cm. near 
the distal end; (3) external or infundibulum, the distal 
portion terminating in the fimbriated end (13 to 14 per 
cent). In addition, myometrial and plasma samples 
were also taken. 


Catecholamine content (ng./Gm. wet tissue) 


Epinephrine 


External Middle Internal 
segment segment segment Estradicl 


Plasma steroids 
levels (pg./ml.) 






Progesterone 














37.8 69.5 73 590 
56.5 58.8 73 590 
6.9 12.2 105 375 
36.7 139.2 265 123 
86.7 23.1 265 123 
79.8 169.2 172 870 
78.6 21.7 244 797 
34.7 56.2 171 495 
+11.0 +16.5 +33 +133 
23.3 5.2 218 2,445 
2.3 6.4 218 2,445 
51.2 40.8 343 2,576 
105.2 160.2 259 3,120 
109.3 60.1 187 3,429 
53.0 181.0 - 187 3,429 
70.0 74.5 294 3,387 
26.7 41.4 294 3,387 
55.1 71.2 249 3,027 
+13.5 +23.3 +20ł +162ł 


Assays. Catecholamine concentration was measured 
spectrofluorometrically, as described by Laverty and 
Taylor,’ after isolation by adsorption onto alumina at 
pH 8.6.° Internal and external standards were used in 
order to correct procedure losses. Recovery from 
alumina columns averaged 74 per cent. 

Plasma progesterone and estradiol levels were de- 
termined by a double-antibody radioimmunoassay 
method. To measure progesterone, an antiserum 
produced in rabbits in response to 1l-æ-hydroxy- 


progesterone hemisuccinate-bovine serum albumin 


(BSA) was used. Plasma diethylether extracts were 
processed in triplicate. Goat antirabbit gamma-globu- 
lin was utilized for separation of bound and free 
fractions. A standard curve was constructed for each 
assay with unlabeled progesterone at nine dose levels to 
give a range from 5 to 1,500 pg. Results were 
expressed in picograms per milliliter of plasma. 
Specificity of the antiserum was assessed by incuba- 
tion with unlabeled 17-a-hydroxyprogesterone, 20-8- 
hydroxyprogesterone, pregnenolone, and corticoids. 
All the studied steroids failed to cross-react up to a 
maximal concentration of 10 ng. Sensitivity = 10 pg. 
could be distinguished from 0. The assay recovery was 
88.0 + 5.4 per cent. 
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Table II. Catecholamine content of the uterus and 
peripheral plasma levels of estradiol and 
progesterone in normal cycling women 






Catecholamine content Plasma steroid levels 
(ng./Gm. wet tissue) (pg./ml.) 


Epinephrine 












Norepinephrine Progesterone 





Proliferative: 
84.2 62.2 73 590 
31.3 29.0 105 375 
163.4 31.0 265 123 
65.6 30.7 172 870 
113.8 64.5 244 797 
91.7 43.5 172 552 
+22,3* +8.1 +37 +136 
Secretory 
76.2 12.9 218 2,445 
107.9 10.3 343 2,576 
129.4 29.9 259 3,120 
76.7 12.0 187 3,429 
73.1 7.9 294 3,387 
92.6 14.6 260 2,991 
+11.1 £3.97 +27 + 146f 
*Mean + S.E.M. 


{Significantly different from the follicular phase. 


To measure estradiol, antiserum of Wein Labo- 
ratories (Succasunna, New Jersey) was utilized. Ex- 
tracts of plasma were purified by thin-layer chroma- 
tography and 25 pg. could be clearly distinguished 
from 0. The assay recovery was 63.0 + 6.7 per cent. 


Results 


The levels of epinephrine and norepinephrine in 
different portions of normal human Fallopian tubes as 
a function of plasma levels of estradiol and proges- 
terone are shown in Table I. 

Despite the great variance in norepinephrine con- 
tent among individual samples, a definite pattern of 
distribution could be established. During the prolifera- 
tive phase of the menstrual cycle, norepinephrine 
levels of the internal portion of the Fallopian tube were 
two to threefold those of the external and middle 
portions. No differences were observed between the 
external and the middle segments. High levels of 
plasma progesterone and a four to sixfold increase in 
norepinephrine content of the Fallopian tube in the 
external and middle segments were observed in the 
luteal phase. In contrast, no significant changes were 
detected in the internal oviductal segment (Table 1). 


Norepinephrine content of the external and middle- 


portions of the human Fallopian tube correlated 
significantly with plasma progesterone (Figs. 1 and 2) 
but not with plasma estradiol. In addition, no correla- 
tion was observed between tubal norepinephrine 
content and plasma estradiol, nor between epinephrine 
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Fig. 1. Correlation between norepinephrine content of the 
external segment of the human Fallopian tube and plasma 
levels of progesterone. Curves were fitted with a computer, 
following Seidel’s'® method of successive approximations 
(r = 0.77; n = 15). 
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Fig. 2. Correlation between norepinephrine content of the 
middle segment of the human Fallopian tube and plasma 
levels of progesterone. Curves were fitted with computer, 
following Seidel’s*® method of successive approximations 
(r = 0.87; n = 15). 


ratios and plasma estradiol and progesterone levels. 
Likewise, epinephrine content did not show significant 
changes as a function of the stage of the menstrual 
cycle in any of the segments of the Fallopian tubes. 
Table II shows the levels of epinephrine and 
norepinephrine of the human myometrium during the 
menstrual cycle. Epinephrine content decreased sig- 
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nificantly during the luteal phase whereas norepi- 
nephrine remained unchanged. Correlation between 
epinephrine and plasma progesterone levels ap: 
proached significance (r = 0.68; n = 10). 


l Comment 


The foregoing results indicate that the human 
Fallopian tube exhibits regional differences in nor- 


epinephrine content concomitant with the fluctuation ` 


in progesteroné levels. During the follicular phase nor- 
epinephrine concentration of the internal segment of 
the tube was two to three times greater than that of 
the external and middle portions. After ovulation and 
concomitantly with a functional corpus luteum, a rise 
in neurotransmitter content occurred in the external 
and middle segment of the tube, whereas norepineph- 


rine content of the uterine portion of the tube did not 


change appreciably. : 

Owman and associates’ reported regional differ- 
ences in the concentration of norepinephrine in 
human Fallopian tubes resembling those observed in 
the present work during the follicular phase, i.e., 
norepinephrine levels of the internal portion of the 
human oviduct were significantly larger than those of 
the remaining tube. They failed, however, to detect 
cyclic changes in the total content of the catecholamine 
of the tubé; no information was provided on cyclic 
changes in the regional distribution of norepinephrine 
nor on plasma estradiol or progesterone levels. 

The functional significance of the changes in oviduc- 
tal neurotransmitter content is still obscure. In rabbits, 
insemination and HCG treatment resulted in a sig- 
nificant fall in norepinephrine levels of the isthmus, 
whereas administration of estrogen or progesterone in 
doses’ adequate to disrupt egg transport induced 
increases in isthmic neurotransmitter content.” These 
observations wére interpreted to suggest that a normal 
passage of eggs requires low levels of norepinephrine 
in the isthmus. ` 

Both estrogens and progesterone are relevant en- 
tities in the control of ovum transport in the oviduct. It 


is widely accepted that estrogens stimulate and proges- - 
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terone represses spontaneous oviductal contractile 
activity.» ? The predominant response to catecho- 
lamines of isolated isthmic muscle obtained from the 
estrogenic phase in women and rabbits is a contraction 
mediated through areceptors. Inhibitory responses 
through f-receptors can be obtained in specimens 
collected during the luteal phase. This view was 
recently challenged by Boling and Blandau,” however, 
who found that isolated rabbit oviductal muscle 
subjected to the influence of estrogens became increas- 
ingly active only when progesterone was administered. 

In the present work a significant correlation was 
observed between norepinephrine content of the 
middle and external portion of Fallopian tubes and 
plasma progesterone levels, suggesting that ovum 
passage through the tube. may be concomitant with a 
significant increase in neurotransmitter concentration. 
Thus, progesterone dominance brings about changes 
in norepinephrine concentration that may be involved 
in the acceleration of egg transport during the luteal 
phase. It should be stressed, however, that even though 
steroid effects may be mediated in part by changes in 
the autonomic innervation of the oviduct, sex steroids 
probably exert influences on oviductal function which 
are not mediated through adrenergic innervation. 

In the uterus, the concentration of norepinephrine 
did not change as a function of the stage of the ovarian 
cycle (Table II), In contrast, uterine epinephrine levels 
decreased by 67 per cent during the luteal phase. 
Essentially similar results were reported by Cha and 
associates. These findings on uterine epinephrine 
content differ remarkably from the absence of changes 
in tubal epinephrine levels during the menstrual cycle 
(Table I) as well as from the significant modifications in 
uterine epinephrine content observed in rats after 
estradiol treatment.” 16 Since tubal and uterine cells, 
lacking the enzymephenylethanolamine N-methyl- 
transferase (PNMT), are unable to convert norepi- 
nephrine into epinephrine, the presence of epineph- 
rine in these cells should come from the blood stream, 
probably through an active uptake process as 
suggested by Wurtman and associates.” 





REFERENCES 


1. Bell,.C.:-Pharmacol. Rev. 24: 657, 1972. 

2. Pauerstein, C., Woodruff, J., and Zachary, A.: Obstet. 
Gynecol. Surv. 23: 215, 1968. 

3. Brundin, J., and Wirsen, C.: Acta Physiol. Scand. 61: 505, 
1964. ; g 

4. Rosenblu, I, and Stein, A.: Am. J. Physiol. 210: 1129, 
1966. ; 

5. Nakanishi, H., Wasbrough, H., and Wood, C.: Am. J. 
Physiol. 213: 613, 1967. ` 

6. Sjérberg, N.: Acta Physiol. Scand. (Suppl.) 72: 305, 1967. 


7. Bodke, R. R., and Harper, M. J. K.: Biol. Reprod. 6: 288, 
1972. 

8. Laverty, R., and Taylor, K.: Anal. Biochem. 22: 269, 
1968. . 

9. Anton, A. H., and Sayre, D. F.: J. Pharmacol. Exp. Ther. 

- 138: 360, 1962. i 

10. Spieler, J. M., Web, R. L., Saldarini, R. J., and Coppola, J. 
A.: Steroids 19: 751, 1972. 

11. Owman, C., Rosengren, E., and Sjérberg, N.: Obstet. 
Gynecol. 30: 763, 1967.- . 


Volume 124 Correlation of catecholamines with estradiol and progesterone 233 


Number 3 

12. Boling, J. L., and Blandau, R. J.: Biol. Reprod. 4: 174, 16. Falk, B., Owman, C., Rosengren, 'E., and Sjérberg, N.: 
1971. Endocrinology 84: 958, 1969. 

13. Cha, K., Lee, W., Rudzick, A., and Miller, J.: J. 17, Wurtman, R., Axelrod, J., and Potter, L. T.: J. Phar- 
Pharmacol. Exp. Ther. 148: 9, 1965. macol. Exp. Ther. 144: 150, 1964, 

14. Mc Kercher, T. C., Van Orden III, L. S., Bhatnagar, R. 18. Seidel, L.: Introduction to Statistical Inference, Prince- 
R., and Bruke, J. P.: J. Pharmacol. Exp. Ther. 185: 514, ton, N. J., 1962, D. Van Nostrand Company, Inc. 
1973. j 


15. Falk, B., Owman, C., Rosengren, E., and Sjörberg, N.: 
Acta Endocrinol. 62: 77, 1969. 


Hormonal studies in pregnancy 


I. Total unconjugated estrogens in maternal peripheral vein, 
cord vein, and cord artery serum at delivery 


INDER R. SARDA, Pu.D. 
R. HUGH GORWILL, M.D. 
Kingston, Ontario, Canada 


The concentration of unconjugated total estrogens (primarily estrone, estradiol-17B, and 
estriol) were measured by rapid radioimmunoassay method in serum samples from 
maternal peripheral vein, cord vein, and cord artery in normal pregnancies at delivery. 
The serum concentration of total free estrogens found in cord vein was four to five times 


higher than in maternal peripheral vein and cord artery. Levels obtained in maternal 
peripheral vein, cord vein, and cord artery were 47.8 + 1.8; 140.1 + 8.57, 
318 + 2.15 ng. per millilitre (+ standard error of the mean), respectively. These values 


are compared with those reported by others. 


DURING THE LAST two decades a number of inves- 
tigators have reported levels of free and conjugated 
estrogens in maternal and cord blood with the use of 
different techniques.’~§ The results of these studies 
have indicated that the placenta is the principal source 
of the greatly increased amounts of these steroids 
during pregnancy. The present studies were under- 
taken to study the levels of total free estrogens in 
maternal peripheral vein, cord vein, and cord artery 
blood in normal and abnormal pregnancies, especially 
pregnancies characterized by intrauterine growth re- 
tardation. In this paper we report a rapid radioim- 
munoassay method for the measurement of total free 
estrogens and values from normal pregnancies. 


Materlal and methods 


Materials. All blood samples were collected in labor 
or at delivery in normal patients after spontaneous 
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labor. The maternal peripheral vein samples (MV) 
were drawn in 10 ml. B-D Vacutainers during early 
labor. The cord artery (CA) and cord vein (CV) 
samples were drawn either from the clamped cord 
before delivery of the placenta or from an isolated 
segment of the cord immediately after fetal delivery. 
These samples were drawn into dry syringes through 
18 gauge needles. The blood was allowed to clot for at 
least one hour at room temperature then centrifuged 
and serum removed and stored at —20 degrees C. until 
analysis. 

Ethyl ether, iso-octane, and ethyl acetate were 
reagent grade obtained from Baker Chemical Co., 
Phillipsburg, New Jersey. Each freshly opened can of 
ether was used once anc discarded. Iso-octane and 
ethyl acetate were double distilled and stored in small 
aliquots. These were used within two to three weeks. 
Charcoal (Norit A) and dextran T-70 were prepared as 
a suspension every week. Deionized double-distilled 
water was used throughcut the assay. The counting 
fluid used was a mixture of Aquasol (New England 
Nuclear Corp., Boston, Massachusetts) and toluene 
scintillation grade (1,000 ml: Aquasol and 700 ml. of 
toluene). Plastic counting vials obtained from New 
England Nuclear were used. Celite (No. 545), obtained 
from Fisher Scientific Company, was washed with 6N 
HCL, distilled water, methanol, and ethyl ether. It was 
stored at 600° C. 
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Table I. Evaluation of the method 












No. of 
replicate 
determinations 


Coefficient of 


variation (%) 


Cord vein serum . g* 128.5 +0.75 1.56 
Cord vein serum 20+ 130.0 +1.08 3.70 
Pooled cord serum (Control) 13 146.2 +2.5 6.0 
Pooled maternal serum in early labor (Control) 12 54.6 . +£0.82 ` 5.1 
Male serum containing 125 ng./ml. estrone 120.8 +2.35 4.38 
+ estradiol-178 + estriol (25 ng. + 25 ng. 
+ 75 ng., respectively) 
Recovery of added tritiated estriol 92.8 +0.46 4.13 
'=5.0 (S.D.) 





*Determination performed in duplicate at nine different times for intra-assay variation. 
{Determination performed in duplicate in one experiment for interassay variation. 


All glassware was rinsed with distilled water, 
methanol, and ethyl ether before use. Kimble disposa- 
ble tubes (10 x 75 mm.) were used for the assay. 
Disposable 5 ml. glass pipettes from Kimble or Corning 
were used for making celite columns. These pipettes 
were thoroughly washed with detergent, distilled 
water, methanol, and ethyl ether. Then they were 
silianized by a one per cent solution of silicad. 
Eppendorf pipettor was used for addition of charcoal 
suspension and for the addition of tritiated steroid into 
assay tubes. ; 
steroids were obtained from 
Steraloids Inc., Pawling, New York, and were checked 
for purity. Standard solutions were prepared in buffer. 
Radioactive estriol-2,4,6,7-7H (®H-E3) (specific activity 
110 c., per millimole), estradiol-178-2,4,6,7-°H (specific 
activity 114 c. per millimole), and estrone-2,4,6,7-9H 
@H-E,) (specific activity 110 c. per millimole) were 
obtained from New England Nuclear Corp., Boston, 
Massachusetts, and were stored in solvents suggested 
by the supplier at four degrees C. The purity was 
checked every three months by paper and thin-layer 
chromatography. These labeled steroids were purified 
every three months by water/ether partition followed 
by celite column chromatography. The purified 
triatiated steroids were stored at four degrees C. in 
ethanol solution. Periodically, an aliquot was dried and 
dissolved in phosphate buffer to obtain a final concen- 
tration of 12,000 c.p.m. in 0.1 ml. for the assay and 
1,000 c.p.m. in 0.1 ml. for the recovery. 

Assay buffer consisted of 0.1M phosphate buffer 
containing 1 Gm. per liter of sodium azide, 9 Gm. per 
liter of sodium chloride, and 1 Gm. per liter of gelatin. 
The pH was 7.0 before adding gelatin. This buffer was 
used in the assay to dilute samples, to make standard 
solutions, and to dilute radioactive steroids. 

The antiserum to estriol-3, 16a, 178-trihemisuc- 


Nonradioactive 


cinate-HSA (S-310 No. 5) was purchased from Dr. G. 
E. Abraham.* The cross-reaction of this antiserum 
with other steroids has been reported by Tulchinsky 
and Abraham’ and was checked by us in our labora- 
tory. This antiserum cross-reacts with all three classical 
estrogens (estriol 100 per cent, estradiol-178 140 per 
cent, estrone 140 per cent). It also shows slight 
cross-reaction (ten to 20 per cent) with some other 
estrogen metabolites. The antiserum was diluted 
according to the instructions provided by Dr. Abraham 
and stored in 0.1 ml. aliquots at —50 degrees C. Final 
dilution was stored at four degrees C. and used for 
three to four weeks. The final dilution was such that 
0.1 ml. of diluted antiserum bound 50 to 55 per cent of 
10,000 c.p.m. (20 pg.) of #H-estriol. 

Rapid method. The serum sample of 20 to 100 ul 


` with 1,000 c.p.m. of $H-estriol, made up to 1 ml. by 


deionized glass double-distilled water, was extracted 
twice with 5 ml. of ethyl ether. The combined ether 
extracts were evaporated under nitrogen to dryness. 
The dried extract was dissolved in 1 ml. of assay buffer. 
An aliquot of 0.5 ml. was used to calculate recovery. 
Duplicate aliquots of 20, 50, 100, or 200 ul, depending 
on the concentration of estrogens expected, was used 
for radioimmunoassay. 

The radioimmunoassay method followed is essen- 
tially the same as that reported by Tulchinsky and 
Abraham’? for estriol. The standard curve was con- 
structed in triplicate with 25 to 400 pg. of estriol. There 
was no significant variation in the curve from one 
experiment to another. All samples were counted in a 
Packard Liquid Scintillation Counter (Model 3320), 
with an efficiency for °H of 30 per cent. Samples were 
normally counted for 20 minutes or 20,000 c.p.m. This 
gives a counting error of less than one per cent. 


*Harbor General Hospital, 1000 West Carson St., Tor- 
rance, California 90509. 
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Table II 
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A. Results 









1 MV 14.5 38.0 
CV 27.0 11.0 
CA 9.5 2.6 
2 MV 12.2 19.1 
cV 28.6 8.1 
CA 5.7 3.1 
3 MV 4.3 13.3 
CV 16.8 7.6 
CA 2.4 1.8 
4 MV 17.3 38.0 
CV 26.6 10.6 
CA 3.5 1.5 
5 MV 6.9 25.7 
CV 11.0 7.0 
CA 2.0 1.6 
6 CV 13.0 7.1 
CA 2.8 1.9 
7 MV 7.9 18.4 
CV 37.9 10.7 
CA 2.7 1.1 
8 MV 5.5 21.3 
CV 32.8 7.2 
CA 28.5 7.5 


B. Summary 





Source 






of 
Subjects sample 
7 MV 9.8 + 1.8 24.8 + 3.6 
8 CV 24.2 + 3.4 8.7 + 1.1 
7 CA 4.1 + 1.0 1.9 + 0.2 






Total estrogen as 
measured by the 
rapid method 










Total estrogens, 
E, +E: + Ez 





14.9 57.4 64 
134.5 172.5 215 
414 53.5 51.2 
6.3 37.6 45.0 
102.6 139.3 125.4 
16.6 25.4 29.0 
10.5 28.1 37.0 
144.7 169.1 135 
26.2 30.4 25 
15.1 70.4 80 
164.7 201.9 200 
23.2 28.2 32 
14.5 47.2 50 
82.1 100.2 100 
20.8 24.4 23 
82.2 102.3 115 
34.8 39.5 29.6 
18.5 45 50 
247.4 296 300.6 
19.8 23.6 19.4 
10.76 37.56 35.5 
135.2 175.2 168.4 
101.2 137.2 148.3 





Total estrogen as 
measured by the 
rapid method 





12.9+ 1.5 47.5 51.6 
136.7 + 19.0 169.6 169.9 
26.1 + 3.3 32.1 29.8 





All values are nanograms per milliliter + S.E.M. 


E, = Estrone; E, = estradiol-178; E; = estriol; MV = maternal vein; CV = cord vein; CA = cord artery. 


Table III. Unconjugated total estrogens in maternal 
vein, cord vein, and cord artery serum at delivery 








Source of 
serum sample 


(ng./ml.) 





Maternal vein 49 26-70 47.8 + 1.8 
Cord vein 35 80-250 140.1 + 8.57 
Cord artery 30 17-58 31.8 + 2.15 


With each set of assays four control samples were 
used. These were: (1) deionized glass double-distilled 
water stored at four degrees C. in small aliquots, the 
same used for diluting the serum samples; (2) pooled 
maternal, pooled cord vein serum, and male serum 
containing 125 ng. per milliliter of estrogens (estrone, 
25 ng; estradiol-178, 25 ng.; and estriol, 75 ng.). 
Water sample served as a check on the method blank. 
Lately, instead of male serum we use ether-extracted 


pooled pregnancy serum containing 125 ng. per 
milliliter estrogens. This also serves as plasma blank. 
Chromatographic method. In order to demonstrate 


` the validity of this rapid method we have analyzed in 


parallel eight serum samples after fractionation of 
estrone, estradiol-178, and estriol with the use of celite 
column chromatography for the separation of these 
steroids. Estriol antiserum was used. 

The serum sample of 50 to 100 wl with 1,000 c.p.m. 
of estrone and 1,000 c.p.m. of estradiol-178 added 
made up to I ml. by deionized glass double-distilled 
water was extracted twice with 5 ml. of ethyl ether. The 
combined ether extracts were evaporated under nitro- 
gen to dryness. Packing of celite column and 
chromatography was performed as reported by Ab- 
raham and associates.” The combined ether extract 
was transferred in three aliquots of 0.3 ml. each with 
iso-octane on to the celite columns. Elution was first 
with 3.5 ml. of iso-octane, then with 5 ml. of 15 per cent 
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Table IV. Findings of other investigators compared with those of the present study 


No. of 


Investigators Sample samples 





Maternal 
Cord (pooled) 
Maternal 3 
Cord (pooled) 5 
Maternal 5 
Cord vein 5 
Cord artery 5 
Maternal 11 
Cord vein 16 
Cord arter 16 
Wilkinson et al.” : Cord , 29 
10 
10 
10 
6 
17 
6 
6 


Touchstone and Murawec? 


Adlercreutz and Luukkainen’ 


Tulchinsky* 2 


Effer et al.®:- 


Simmer et al.§ Maternal 

Cord vein 

Cord artery 

Maternal 

Mategnal 

Cord vein 

Cord artery 

Maternal 49 
Cord vein 35 
Cord artery 30 


Okada et al." 
Shutt et al." 


Present study 


Mean (ng.imi.) 











14.2 8.0 3.6 25.8 
13.0 6.0 69.0 88.0 
11.1 19.0 6.5 36.6 
24.3 7.4 137 168.7 
5.6 +112 17.8 + 3.2 11.8 + 21 30.9 
11.0 +10 6.4 + 0.72 66.6 + 20.2 84.0 
5.9 + 148 2.7 + 0.67 32.8 + 14.0 41.4 
2.21 + 0.24 
95.0 + 19.0 
30.5 + 9.0 
139.7 
49 +05 18.1 + 1.9 11.3 + 1.6 34.3 
22.6 + 3.0 15.9 + 1.8 132 +162 170.5 
16.7 +19 14.6 + 2.4 109.2 + 14.1 140.5 
8.25 25.3 13.8 : 47.35 
10 20 12 42 
8.2 7.7 96 108.9 
2.5 1.8 19 23.3 
47.8 
140.1 
31.8 





*Sum of estrone, estradiol-178, and estriol; not assayed as total estrogens except for the present study. 


ethyl acetate in iso-octane (this fraction contains 
estrone), then with 5 ml. of 30 per cent ethyl acetate in 
iso-octane to recover estradiol-178. The tubes were 
dried under nitrogen, and 1 ml. of assay buffer was 
added, and then kept at 40 degrees C. for 15 to 20 
minutes to dissolve the steroids. An aliquot of 0.5 ml. 
was used to calculate recovery. Duplicate aliquots of 50, 
100, or 200 ul were used for radioimmunoassay. 

The radioimmunoassay procedure was the same as 
that in the rapid method with the exception that 
standard curves were constructed with the use of a 
standard solution of estrone and estradiol-178 and 
tritiated estrone and estradiol-178 solutions were used 
respectively for the assay instead of estriol. (We found 
that use of tritiated estriol did not change the values 
appreciably.) 

For the estimation of estriol, the method followed 
was essentially the same as that reported by Tulchinsky 
and Abraham.® 


Results and comment 


Recovery. In the rapid method the mean recoveries 
of labeled estrone, estradiol-178, and estriol were not 
significantly different. We have therefore used tritiated 
estriol as internal standard. The recovery was always 
found to be over 90 per cent. The mean recovery of 
100 samples was found to 92.8 per cent + 5 per cent 
(S.D.). In the method involving celite column 
chromatography the recovery varied from 65 to 90, 
with a mean recovery for estrone of 77.5 + 3.8 (S.D.), 


estradiol-178, 78.0 + 5.8 (S.D.), and estriol, 77.8 + 4.5 
(S.D.). All serum values were corrected for procedural 
losses. 

Sensitivity. The sensitivity of the standard curve was 
10 pg. for estradiol-178 and 20 pg. for estrone and 
estriol. Water blanks and celite column blanks were 
always zero (undetectable). The sensitivity of the 
method was 0.5 ng. per milliliter. 

Precision and accuracy. The method was evaluated 
for its precision and accuracy and was found to be 
satisfactory (Table I). The within- and between-assay 
variance was also determined. The coefficiency of 
variation was less than five per cent. The interassay 
variation was 3.7 per cent, while the intra-assay 
variation was only 1.56 per cent. Three control 
samples, that is, pooled maternal serum, pooled cord 
vein, and male serum containing 125 ng. per milliliter 
estrogens (25 ng. estrone, 25 ng. estradiol-178, 75 ng. 
estriol) were used with each experiment. The value of 
these samples was previously established by repeated 
analysis in duplicates. This is shown in Table I. In any 
experiment in which the value of any of these controls 
was significantly different than the mean, the results 
were discarded. 

Specificity. The specificity of the antiserum was 
checked by cross-reaction studies with various steroids 
and was found to be of the same order as that reported 
by Tulchinsky and Abraham.® The cross-reactions of 
progesterone, dehydroepiandrosterone, testosterone, 
pregnenolone, and 16a OH-dehydroepiandrosterone 
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were particularly checked in the rapid method. Addi- 
tion of up to 5 ng. of these steroids did not change the 
zero value in the assay. In serum from cord vein values 
up to 1,500 ng. per milliliter for progesterone have 
been reported. With the use of the sensitivity and 
dilution. factor it represents only 3 to 4 ng. per tube in 
our assay. It is therefore not likely to interfere in the 
rapid method. Other steroids are present in much 
smaller amounts. 

This was further proved by the values obtained by 
the fractionation of serum for estrone, estradiol-17£, 
and estriol with the use of celite chromatography. The 
sum total of the values of estrone, estradiol-178, and 
estriol was comparable to the total value obtained by 
the rapid method, suggesting that other steroids 
present did not interfere in this rapid method (Table 
I1). 

With the use of this rapid method unconjugated total 
estrogens were measured in maternal peripheral vein 
serum during labor and in cord vein and cord artery 
serum from pregnancies classified as clinically normal. 
The results are reported in Table III. The values for 
maternal vein, cord artery, and cord vein compare 
favorably with other reported values (Table IV). The 
cord artery levels of unconjugated estrone, estradiol- 
178, and estriol are very low compared to the levels 
reported by Simmer and co-workers,’ while they are 
similar to those reported by others.* ™ Cord vein levels 
are in agreement with their values. The levels in cord 
vein were four to five times higher than maternal 
peripheral vein and cord artery, as expected. Patients 
with very high levels of estriol in cord artery serum 
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have been found (Table I, Subject 8). Such large 
amounts of unconjugated estrogens in cord artery 
possibly reflect the failure of conjugation by the fetus. 
In another patient total unconjugated estrogen values 
over 300 ng. per milliliter have been seen in cord vein 
(Subject 7). 

It is not possible to directly compare the total 
estrogen results with those of others because to our 
knowledge there is no previous report of the concen- 
tration of total free estrogens in maternal, peripheral 
vein, cord vein, and cord artery serums. Most inves- 
tigators have either reported values for estriol only or 
for estrone, estradiol-178, and estriol separately (Table 
IV). 

Further studies are in progress to assess these and 
other parameters (estrogen precursors) in abnormal 
pregnancies and attempt to elucidate significant pat- 
terns of variations. The total estrogen values obtained 
by this method compare favorably to those obtained 
following chromatographic purification of the extract. 
The method is accurate and faster. It is possible to 
complete 24 to 36 samples in two working days or 12 
samples in one working day by use of this method. We 
have recently begun to study the feasibility of using this 
method during the second and third trimester of 
pregnancy. 


The authors wish to thank Professor J. A. Low for 
his interest and advice, Miss Ann Lyng and Miss 
Margaret Webster for their excellent technical assis- 
tance, and all the staff members of our department for 
providing blood samples. 
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Comparative effects of hyperosmolar urea administered 
by intra-amniotic, intravenous, and intraperitoneal 
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Hypertonic urea solutions (58 per cent weight/volume) were injected rapidly into ten 
anesthetized rhesus monkeys at a dose of approximately 2 Gm. per kilogram by the 
intravenous, intraperitoneal, or intra-amniotic routes. An additional monkey received an 
intra-amniotic dose of 12.5 Gm. per kilogram. A tracer dose of “C-urea was included 
for measuring absorption and elimination. The following parameters were monitored 


before and for four hours after urea injection: arterial and cerebrospinal fluid pressures, 
heart and respiration rates, urine flow, and urea clearance. Serum electolytes, hematocrit 
and while count, and cumulative urea excretion were measured for one week. Monkeys 
were observed for three to six months after injection. At doses up to approximately twice 
the human dose (on a body weight basis) there were.no urea-related deaths and no serious 
side effects noted in any of the experiments. These results support the suggestion that urea 
is a relatively safe hyperosmolar agent for inducing midtrimester abortions, especially with 


regard to inadvertent systemic injection. 


INTRA-AMNIOTIC HYPEROSMOLAR urea has been 
reported to be an effective and relatively safe agent for 
the induction of midtrimester abortion.‘ Its chief 
advantage over the more commonly used hyperosmio- 
lar saline is the elimination of the risk of hyperna- 
tremia. The modest and transient rise in serum urea 
that occurs after intra-amniotic urea does not appear to 
be associated with adverse effects. However, the 
inadvertent intravenous or intraperitoneal injection of 
large doses of urea might be expected to exert 
considerable toxicity. In order to evaluate the serious- 
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ness of this risk, we have studied the effects of 
hyperosmolar urea by the intravenous, intraperitoneal, 
and intra-amniotic routes in female rhesus monkeys. 


Material and methods 


Adult female rhesus (Macaca mulatta) monkeys were 
obtained from the Johns Hopkins Primate Colony. 
In some experiments pregnant animals were used. 
Duration of gestation was usually known to within two 
days. Atropine (0.04 mg. per kilogram and phency- 
clidine (0.5 mg. per kilogram; Sernylan, Parke, Davis 
and Co.) were administered preanesthetically, and 
anesthesia was induced and maintained with 0.5 to 0.8 
per cent halothane (Fluothane, Ayerst Labs.) and 50 
per cent nitrous oxide via an endotracheal tube. A 
Foley catheter was inserted’ into the bladder for 
continuous collection of urine. Intravenous infusion of 
five per cent dextrose in 0.45 per cent saline was 
maintained at a rate of 0.3 to 0.5 ml. per minute with 
an infusion pump. With the maintenance of sterile 
conditions, femoral artery pressure was measured 
directly with saline-filled polyethylene tubing which 
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Fig. 1. Serum concentration profile of “C-urea in rhesus 
monkeys after rapid injection of approximately 2 Gm. per 
kilogram as a hyperosmolar (58 per cent weight/volume) 
solution by three routes. Points are means of two or three 
values and bars indicate +S.E.M. 


was connected to a Statham P-23 De pressure trans- 
ducer. Polyethylene tubing was also inserted into the 
subarachnoid space by lumbar puncture and con- 
nected to a similar pressure transducer for measure- 
ment of cerebrospinal fluid (CSF) pressure. A strain 
gauge was firmly attached to the chest at a position 
found to give maximal response during respirations. 
All transducers were connected to a Brush-Gould 
six-channel polygraph for continuous recording. 
Urea was prepared for injection by adding 40 ml. of 
five per cent dextrose in water to 40 Gm. of sterile 
lyophilyzed urea (Urevert, Travenol Labs.). This 
produces a nearly saturated solution of urea having an 
approximate concentration of 58 per cent weight/ 
volume). “C-urea (4.5 mc. per millimole; New Eng- 
land Nuclear Corp.) was added to the nonradioac- 
tive urea solution so that the injected dose contained 
approximately 25 uc of radioactivity. The entire dose 
of urea was injected over three and one-half minutes. 
Intravenous injections were made into a superficial leg 
vein, Intraperitoneal injections were administered 
through a polyethylene catheter which was placed into 
the peritoneal cavity through a small abdominal 
incision. Intra-amniotic injections were made through 
a polyethylene catheter which was threaded through 
a 16 gauge Tuohy needle inserted transabdominally. 
Prior to intra-amniotic injection amniotic fluid was 
withdrawn maximally. In all experiments, immediately 


after the urea injection was completed, oxytocin : 
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(Pitocin, Parke, Davis and Co.) was added to the 
dextrose/saline infusion at a concentration calculated 
to deliver 24 mU. per minute which is equivalent on a 


body weight basis to that used in human abortions.® 


Arterial blood and amniotic fluid were sampled at 
the times indicated in Fig. 1. Urine collection intervals 
bracketed the blood sampling times. Serum, urine, and 
amniotic fluid were radioassayed by liquid scintillation 
counting and results calculated as milligrams of urea 
per milliliter. 

Renal clearance of 'C-urea was calculated from the 
urine flow rate (U), urinary “C-urea concentration (C), 
and serum “C-urea concentration at the midpoint of 
the urine collection period (S) by the equation: 
clearance = U x C/S. 

Four hours after urea injection, physiologic monitor- 
ing was terminated, all catheters removed, incisions 
sutured, and the monkey permitted to recover from 
anesthesia. The animal remained in a cage designed 
for collection of total voided urine for seven postopera- 
tive days. Urine was collected and tadioassayed on 
Days 1, 4, and 7. 

Venous blood was obtained prior to urea injection 
and one, four, and seven days afterward for determi- 
nation of hematocrit, total white cells, sodium, potas- 
sium, chloride, bicarbonate, glucose, and urea nitro- 
gen. All hematologic and serum electrolyte determina- 
tions were performed by the Division of Clinical 
Laboratories of the Johns Hopkins Hospital 


Results 


Survival. The details of dose and route of urea 
administration, duration of pregnancy, and outcome 
of the eleven monkeys studied are given in Table I. 
Only one urea-related death occurred in a monkey 
(No. 8) which had been given an intra-amniotic dose 
equivalent to approximately ten times the usual human 
dose on a body weight basis. Death occurred 20 hours 
after the injection and the serum urea nitrogen shortly 
after death was approximately 1,400 mg. per deciliter. 
The data from this monkey were not included with the 
other results. Monkey No. 4 died approximately 24 
hours after intraperitoneal injection of urea. The 
presence of a large amount of blood in the cage and 
autopsy findings suggested that death was caused by 
hemorrhage secondary to incomplete abortion. Mon- 
key No. 1 had to be euthanized because sterile 
procedure was not employed. All surviving animals 
appeared normal and healthy at three to six months’ 
follow-up evaluation. 

Urea serum levels. Fig. 1 shows the mean + stan- 
dard error concentrations of .4C-urea in maternal 
serum during the first 24 hours. The rapid absorption 
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Fig. 2. Arterial and cerebrospinal fluid pressure responses in an anesthetized rhesus monkey (No. 3) 
to intravenous injection of hyperosmolar urea. $ = Sampling time. 
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Fig. 3. Arterial and cerebrospinal fluid pressure responses in an anesthetized rhesus monkey (No. 7) 
to intraperitoneal injection of hyperosmolar urea. F = Catheter flush. 


of intraperitoneal urea is apparent in that the serum 
concentration peaked within 30 minutes and nearly 
reached that measured after intravenous injection. For 
this reason, the results of other measurement in the 
intravenous and intraperitoneal groups were com- 
bined for comparison to those obtained in the intra- 
amniotic group. 

The average serum concentration of intravenous 
urea was 375 mg. per deciliter four minutes after the 
end of the three and one-half minute injection. It then 
decreased exponentially with a half-time of five to six 
hours (determined graphically on a semilog plot). A 
similar rate of elimination was estimated for urea after 
intraperitoneal and intra-amniotic administration. The 
apparent volume of distribution of urea after in- 
travenous injection was estimated by extrapolation of a 
semilog plot to the theoretic concentration at zero time. 
The injected dose divided by the zero time concentra- 
tion of urea gave an apparent volume of distribution of 
70 to 85 per cent of body weight slightly higher than 
expected if the distribution was equal to total body 
water (approximately 60 to 65 per cent of body 
weight). 


Arterial and cerebrospinal fluid pressures. In- 
travenous injection of hyperosmolar urea caused a 
rapid but evanescent fall in arterial pressures followed 
by a slow rise to above the preinjection level and a 
return to it within 30 minutes (Fig. 2). These pressure 
changes were not accompanied by any marked or 
consistent change in heart rate. Intraperitoneal urea 
injection caused a modest increase in both systolic and 
diastolic pressures reaching a peak in about five 
minutes (one and one-half minutes after completion of 
the urea injection) and then returning to preinjection 
levels in another 10 minutes (Fig 3). CSF pressure rose 
transiently during the intravenous injection and then 
fell slowly to 5 to 15 mm. Hg below the preinjection 
level at two hours with a slower rise toward base line 
thereafter. A similar fall in CSF pressure occurred 
after intraperitoneal injection of urea. No significant or 
consistent changes occurred in arterial pressure after 
intra-amniotic injection. However, CSF pressure de- 
creased slowly by an average of 5 mm. Hg at 60 
minutes, returning to preinjection levels by four 
hours. 

Respiration. The rate of spontaneous breathing did 
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Table I. Summary of experiments 
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. : ` Urea dose Pregnancy duration 
Monkey - Route (Gm. /Kg.) (days) Outcome - 
18 


1 IV 1 154 
2 IV 2.4 NP 
3 Iv 1.7 NP 
4 IP 1.8 133 
5 IP 1.6 132 
6 IP 1.8 NP 
7 IP 1.7 NP 
8 IA 12.5 135 
9 IA 2.2 15 
10 IA 2.3 69 
11 IA 2.5 85 


Euthanized four hours after urea injection 
Survived 

Survived . 

Died; hemorrhage during abortion 
Aborted and survived 

Survived 

Survived 

Died 20 hours after injection 
Survived and resorbed fetus 
Survived aná resorbed fetus 
Survived and resorbed fetus 





IV = intravenous; IP = intraperitoneal; IA = intra-amniotic; NP = nonpregnant adult femaie. 
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Fig. 4. Urea. clearance and urine flow in anesthetized rhesus 


monkeys after intravenous or intraperitoneal (combined data) 


injection of hyperosmolar urea (2 Gm. per kilogram). Values 
are’ means + S.E.M. of three to six animals. Oxytocin (24 
mU. per minute) in 5 per cent dextrose/0.45 per cent saline 
intravenous infusion started a few minutes after urea 
injection and maintained at a rate of 0.3 to 0.5 ml. per minute 
throughout. 


not show discernable changes in any of the experi- 
ments. l eo 

Urine flow rate and urea clearance. Intravenous and 
intraperitoneal injection. of urea caused an initial 
diuresis to a maximum at approximately 20 minutes 
after the start of the injection and then tapering off to a 
flow rate approximating the rate of the dextrose/saline 
infusion (0.3 to 0.5 ml. per minute) (Fig. 4). As 
expected, urea clearance by the kidney showed a 
parallel increase during the period of diuresis. 
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Fig. 5. Urea clearance and urine fiow in anesthetized 
pregnant rhesus monkeys after intra-amniotic injection of 
hyperosmolar urea. See Fig. 4 for other conditions. Values are 
mean + S.E.M. of three animals. 


After intra-amniotic injection, urine flow and urea 
clearance steadily increased to a plateau level at about 
two and one-half hours (Fig. 5). Urea clearance was 
significantly higher three to four hours after intra- 
amniotic injection (6.1 + 0.3 ml. per minute) than 
after intravenous/intraperitoneal injection (4.4 + 0.6 
ml. per minute). However, it should be noted that all of 
the intra-amniotic monkeys in this group were preg- 
nant, whereas only three of seven of the intravenous/ 
intraperitoneal group were pregnant. 

Serum electrolytes. Fig. 6 shows the standard serum 
electrolytes before and one, four, and seven days after 
urea injection. The data for intravenous and in- 
traperitoneal monkeys have been combined for com- 
parison with those of the intra-amniotic animals. The 
only notably persistent change was a decrease in serum 
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Fig. 6. Serum electrolytes in rhesus monkeys before and after 
injection of hyperosmolar urea. Values for intravenously and 
intraperitoneally injected animals have been combined. Points 
are means + S.E.M. of three to six animals. 


potassium in the monkeys which received systemic 
injections of urea. Serum chloride and bicarbonate also 
tended to be lower in this group, suggesting renal loss 
of these electrolytes during an osmotic diuresis. 
Serum urea nitrogen (SUN) levels decreased rapidly 
during the first day and were within or near normal 
limits in all animals. Measurement of “C-urea in urine 
showed a cumulative 24 hour excretion of 60 to 85 per 
cent of the dose for the intravenous group, 70 to 110 
per cent in the intraperitoneal group, and 35 to 60 per 
cent in the intra-amniotic group. Urea excretion after 
the first day was small except in the intra-amniotic 
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Fig. 7. Hematologic measurements in rhesus monkeys before 
and after injection of hyperosmolar urea. Values for in- 
travenously and intraperitoneally injected animals have been 
combined. Points are means of two to five animals. Bars 
indicate + S.E.M. 


group in which an additional 15 to 20 per cent was 
recovered between Days l and 4. 

Hematology. Because of surgical blood loss and 
blood withdrawal for various measurements (35 to 
50 ml.), the hematocrit decreased moderately in all 
animals between Days 1 and 4 but was increasing 
toward the preinjection level within one week (Fig. 7). 
Marked hemolysis and hematuria was observed for one 
to two hours after intravenous injection, however, the 
hematocrits in this group were not different from 
those of the intraperitoneal injected animals. ‘The total 
white cell count increased by 50 to 200 per cent within 
24 hours in all monkeys, regardless of the route of 
injection of urea. 

This leukocytosis was transient in the intra-amniotic 
group but persisted for at least seven days after 
intravenous/intraperitoneal injection of urea. 


Comment 


Hypernatremia inadvertently produced by hyper- 
tonic saline when being used as a midtrimester 
abortifacient has been reported to be the cause of 
serious and possibly fatal complications including 
hemolysis, hypotension, cardiac arrest, apnea, brady- 
cardia, and arrhythmias.” 8 

Because of these potential hazards associated with 
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saline, other hyperosmolar agents such as urea have 
been investigated for efficacy and safety as midtrimes- 
ter abortifacients.® Although the use of urea has been 
increasing over the past few years, we are not aware of 
any serious complications or deaths associated with 
elevated urea concentration. Indeed, up to 2 Gm. of 
urea per kilogram of body weight has been adminis- 
tered over a two-hour period to sickle cell patients 
without serious side effects.° However, the rapid 
elevation of the osmolar concentration of extracellular 
fluid with urea causes encephalopathy and death in 
rabbits’ and marked pulmonary hypertension” and 
systemic hypotension” in dogs. Therefore, the safety 
evaluation of hypertonic urea for use as a midtrimester 
abortifacient requires an assessment of its toxicity when 
administered in a manner designed to simulate possi- 
ble inadvertent intravenous or intraperitoneal injec- 
tion. Because urea freely diffuses across cell mem- 
branes, it would not be expected to produce as much of 
an osmotic gradient as an equiosmolar dose of a 
substance such as sodium whose passage across cell 
membranes is retarded. Moreover, urea is an elec- 
trochemically neutral molecule and thus does not 
directly alter excitable membranes in cardiac and 
nervous tissue. Thus it is not too surprising that rapid 
intravenous or intraperitoneal injection of a very large 
dose (approximately 2 Gm. per kilogram of body 
weight) of a nearly saturated solution of urea (approx- 
imately 10M) did not cause death or persistent 
physiologic or biochemical changes in monkeys. The 
transient changes in blood pressure observed during 
and shortly after urea injection were similar to those 
reported by other investigators’? “4 under similar 
dosage conditions. The observed decrease in cerebro- 
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spinal fluid pressure is a well-known effect of intrave- 
nously injected urea and has been used clinically in the 
treatment of excessive intracranial pressure. 

The urea effects on renal function are difficult to 
evaluate because of the antidiuretic effect of coad- 
ministered oxytocin. It was felt necessary to administer 
oxytocin in these studies as it is usually employed as an 
augmenting agent clinically. It was evident, however, 
that systemically administered urea caused a diuresis 
and enhanced urea clearance when compared to 
intra-amniotic injection. ' 

Marked hemolysis was noted for approximately two 
hours after intravenous urea injection. Thus it was 
somewhat surprising to find hypokalemia from one to 
seven days after injection. Burnett and associates? ob- 
served in patients a slight rise (0.5 mEq. per liter) in 
serum potassium 12 hours after intra-amniotic injec- 
tion of urea, with a return to normal limits within 24 
hours. A possible explanation for these observations is 
that the potassium released from lysed red cells was 
excreted during the first day during osmotic diuresis. 
This total body potassium depletion along with the 
decrease in dietary potassium intake during postopera- 
tive anorexia probably resulted in the observed 
hypokalemia. Changes in renal function may also be 
related to the marked hemolysis that occurred with 
intravenous injection. 

Mild to moderate leukocytosis has been observed in 
most patients after intra-amniotic urea injection.® The 
mechanism of this effect is unknown, but it may be 
associated with the formation of endogenous prosta- 
glandins which are thought to be responsible for many 
of the effects of hypertonic agents.’ 
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Pharmacokinetics of intra-amniotically administered 
hyperosmolar urea in rhesus monkeys 
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Three rhesus monkeys in midgestation were injected intra-amniotically with hyperosmolar 
“C-urea (58 per cent weight/volume, 2.3 Gm. per kilogram, 25 uc) and the 
concentration of “C-urea measured serially for 24 hours in amniotic fluid, maternal 
serum, and maternal urine. The volume of the amniotic space was measured by isotope 
dilution of *°"Tc-albumin. The experimental values were fitted to a three-compartment 
mathematical model with the aid of a digital computer program for nonlinear data. The 
computer-derived concentration versus time curves were in close agreement with the 
measured values when the flux of urea was primarily from amniotic fluid to fetal water to 
maternal water with insignificant direct transport between the amniotic fluid and 
maternal serum. The haif-times for distribution of urea into fetus and mother were 
approximately 30 minutes and 7 hours, respectively. Thus, although the uptake of urea 
by the fetus from surrounding amniotic fluid is rapid, the further movement of urea from 


fetus to mother is relatively slow. 


UREA HAS BEEN advocated as a substitute for sodium 
chloride in midtrimester abortion by the intra-amniotic 
(IA) hyperosmolar technique.' The primary advantage 
of urea over saline is the relative lack of toxicity 
associated with inadvertent 
peritoneal injection.” 3 Although there are numerous 
reports on the clinical abortifacient efficacy of hyper- 
osmolar urea in relatively large series of patients,*? 
there have been no detailed studies published on its 
rate of absorbtion and elimination after intra-amni- 
otic injection in human beings or animals. Burnett and 
associates’ measured serum urea nitrogen (SUN) in a 
series of twelve elective midtrimester abortions with 80 


intravenous or intra- 
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Gm. of hyperosmolar urea. The average peak SUN 
occurred at four hours after injection and returned to 
preinjection values at 24 hours. 

There is evidence that the site of action of hyperos- 
molar abortifacients is in the decidual cell layer 
underlying the chorioamnion. Therefore a major 
determinant of abortifacient activity may be the 
product of concentration of solute x hours in amniotic 
fluid which would be proportional to the solute 
concentration in the decidual environment. Further- 
more, the passage of hyperosmolar solute from amni- 
otic fluid into the fetus presumably results in a loss 
of cardiac function after a critical fetal osmolarity is 
exceeded. 

This investigation was conducted in order to gain 
insight into these fundamental pharmacologic aspects 
of the abortifacient action of hyperosmolar urez. 
Pregnant rhesus monkeys were utilized as a model for 
human beings and experiments conducted in a manner 
designed to simulate the clinical technique most 
commonly employed. At various times after IA injec- 
tion of “C-urea as a hyperosmolar solution, its 
concentration was measured in amniotic fluid, mater- 
nal serum, and urine. These values were fitted to a 
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Table I. Urea dosage and amniotic fluid volumes 






Variables 





1. Body weight (Kg.) 
2. Urea dose (Gm./Kg.) 
8. Pregnancy duration (days) 69 
4. Volume of amniotic fluid (ml.) 
a. Initial (A)* 22 
b. After amniocentesis (A;esia,)t 4 
c. After urea injection (t = 0)t 29 
(Aresia. F Vins.) 
d. After urea injection (t = 3.5 hr.)§ 45 
5. Urea concentration in amniotic fluid 200 
att = 0 (mg./ml.) # 
6. Amniotic urea space (ml.) (Va [urea]){ 73 
7. Apparent fetal water volume (mL) (F)# 44 
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Monkey No. 





6.4 5.5 5.9 

2.2 2.5 2.3 

75 85 76.3 
95 93 70 
44 18 22 
69 43 47 

Te 

84 58 62 
97 86 128 
154 169 132 
85 126 85 





*Determined by isotope dilution analysis with ®"Tc-albumin. 


tDifference between 4a and volume obtained by amniocentesis. 


{Volume of hyperosmolar urea solution (25 ml.) plus 4b. 


§Determined by isotope dilution analysis with ®"Tc-albumin. 
Determined by extrapolation of semilog plot of amniotic fluid urea concentration versus time to t = 0. 


{Determined by dividing urea dose by values in Line 5. 


#Determined by subtracting values in Line 4c from those in Line 6. 


three-compartment mathematical model with the use 
of a digital computer program and the relevant 
pharmacokinetic parameters obtained. This model was 
used to predict the urea concentration versus time 
curve for the fetus. 


Material and methods 


Three midgestation rhesus monkeys obtained from 
the Johns Hopkins University Primate Colony had 
been cohabitated with males for two to 12 days during 
the middle of a menstrual cycle, and pregnancy 
confirmed by bimanual palpation of the uterus four 
weeks after mating. The presumed date of conception 
was the midpoint of the cohabitation time which was 
designated Day 1 of gestation. All three animals had at 
least two previous normal pregnancies. The gestational 
ages and maternal body weights are given in Table I. 

Food was withdrawn the night before the experi- 
ment. Atropine sulfate (0.04 mg. per kilogram) and 
phencyclidine hydrochloride (Sernylan, Parke, Davis 
and Co.; 0.5 mg. per kilogram) were administered 
prior to maintenance of anesthesia with halothane 
(Fluothane, Ayerst Labs.; 0.5 to 0.7 per cent) and 
nitrous oxide (50 per cent) in oxygen. Venous, arterial, 
and cerebrospinal fluid catheterizations were per- 
formed for physiologic monitoring which is reported 
elsewhere.? A venous infusion of five per cent dextrose 
in 0.45 per cent saline was maintained at a rate of 0.4 to 
0.5 ml. per minute throughout the five hours of 
anesthesia. A No. 10 Foley catheter was placed in the 
bladder for continuous urine collection. 


Hyperosmolar urea was prepared by dissolving 40 
Gm. of sterile lyophylized urea (Urevert, Travenol 
Labs.) in 40 ml. of five per cent dextrose in water 
producing a solution of approximately 58 per cent 
(weight/volume) with respect to urea. Approximately 
25 uc of “C-urea (New England Nuclear Corp., 4.5 mc, 
per millimole) was added to 30 mi. of this solution and 
25 mi. of the resultant mixture (containing 13.8 Gm. 
of urea) used for IA injections. Doses calculated as 
grams per kilogram are given in Table I. 

Prior to aspiration amniocentesis, the volume of 
amniotic fluid was estimated by the isotope dilution 
technique with *™technetium-labeled albumin ob- 
tained from the Johns Hopkins Radiation Health 
Laboratory. °™Tc-albumin (2 to 5 ec) was dissolved in 
1 ml. of 0.9 per cent saline and injected into the 
amniotic cavity through a polyethylene catheter (PE- 
90) which had been threaded through a previously 
inserted 16 gauge Touhy needle. Thorough mixing 
was assured by repeated withdrawal and infusion from 
the syringe and allowing 15 to 30 minutes prior to 


sampling. Amniotic fluid samples (0.5 ml.) were- 


withdrawn at various times and counted in a Baird 
Atomic II isomatic gamma counter. The volume of 
amniotic fluid was estimated as the apparent volume of 
distribution of the injected *™Tc-albumin calculated 
with reference to a known dilution.® These results are 
given in Table I (Line 4a). 

Maximal amniotic fluid was withdrawn and the 
volume noted. Urea injection was made through the 
polyethylene catheter at a steady rate over 3.5 minutes. 
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Experimental time was designated zero at the start of 
the injection. Upon completion of the injection, fluid 
was repeatedly withdrawn and infused to ensure 
thorough mixing. Immediately after completion of the 
urea injection, oxytocin (Pitocin, Parke, Davis and Co.) 
was added tc the intravenous infusion at a concentra- 
tion calculated to deliver 20 to 40 mU. per minute 
which is approximately equal on a body weight basis to 
the human dose utilized for augmentation of urea- 
induced abortions.” 

Amniotic fluid (0.5 ml.) and blood (2 ml.) were 
obtained before and at 7.5, 12.5, 15, 22.5, 45, 90, 150, 
210, 480, 720, 960, and 1,440 minutes after injection of 
urea. Total urine was collected at 0, 15, 30, 60, 120, 
180, and 240 minutes by catheter. Catheters were 
removed and the animals allowed to recover from 
anesthesia after transfer to cages. Urine collection 
continued until 24 hours by pan collection. In one 
experiment (No. 3) the monkey was placed in a 
restraining chair from four to 24 hours and catheter 
urine collection continued. Aliquots of amniotic fluid, 
maternal serum, and urine were radioassayed by liquid 
scintillation counting (Nuclear Chicago Model 725). 
Counting efficiency was determined by the channels 
ratio method and disintegrations per minute con- 
verted to milligrams of urea equivalent per milliliter. 
Cumulative urinary excretion of urea was calculated 
from summation of concentration times volume per 
interval. 

The apparent volume of distribution of urea based 
on amniotic fluid concentration was calculated by 
dividing the dose by the concentration in amniotic fluid 
extrapolated to zero time (Cy). The extrapolation was 
performed on a semilog plot of “C-urea concentration 
in amniotic fluid versus time by extending the slower 
linear phase (linear on semilog coordinates) back to 


time equals zero hours, as shown in Fig. 1. Assuming - 


that IA urea freely and rapidly diffuses into the fetus 
and distributes with total fetal body water at a faster 
rate than it distributes into maternal body water, this 
volume [Vq(urea)] was assumed to be approximately 
equivalent to the volume of amniotic fluid remaining 
prior to the urea injection (Aresia.) plus the volume of 
urea solution injected (Vinj,) plus total fetal body water 
(F); (Vafurea] = Aresia, + Vim. + F). The residual am- 
niotic fluid volume after aspiration (Aresia) was ob- 
tained by subtracting the volume obtained by aspira- 
tion (Vasp) from the initial volume measured by 
9mTc-albumin dilution (A). The results of these cal- 
culations are given in Table I. 

An estimate of the first-order rate constant for 
transfer of urea from amniotic fluid into fetal water 
was obtained by the “curve-stripping” or “feathering” 
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Fig. 1. Semilog plot of “C-urea elimination from amniotic 
fluid after intra-amniotic injection of a hyperosmolar solution 
(58 per cent) in a midgestational rhesus monkey (Experiment 
No. 3). Dotted line (early phase) was obtained by curve- 
stripping technique.” C, = apparent initial concentration 
obtained by back extrapolation of the postdistributive linear 
phase. Graphically estimated half-times (4) used to obtain 
estimates of the apparent first-order rate constants (K) by 
K = 0.693/4. 





AMNIOTIC 
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Fig. 2. Compartmental scheme for transfer of urea to fetal 
and maternal water after intra-amniotic injection. 


technique,” as shown in Fig. 1. The dashed line 
represents the early rapid (alpha) phase of the 
apparent biphasic decline of urea concentration in 
amniotic fluid thus obtained. The later slower (beta) 
phase was assumed to represent transfer of urea from 
the amniotic-fetal compartment to maternal water, and 
the half time (t,) of this decay was used to estimate the 
first-order rate constant for this process (K = 0.693/ 
t). The rate constant for elimination of urea from 
maternal water was estimated from semilog plots of its 
concentration in serum versus time after intravenous 
injection of a similar dose into nonpregnant animals. 
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Fig. 3. Maternal serum “C-urea concentration versus time 
after intra-amniotic injection of a hyperosmolar solution 
(58 per cent) in midgestational rhesus monkeys. Points are 
mean values of two or three animals. Bars indicate standard 
errors of the mean. 


Table YI. Pharmacokinetic parameters for 
three-compartment fit of urea concentration and 
excretion data 






Money No. 


Variables 


Pregnancy duration Pe 
days 69 75 85 76.3 


% 42 45 52 463 
Kam (hours~) 0.010 0.036 0.007 0.018 
Kma (hours!) 0.069 0.006 0.007 0.027 
Kar (hours?) 1.153 1.142 L154 1.150 
Kr (hours) 1.086 1.105 1.086 1.092 
Kim (hours ’) 0.321 0.312 0.321 0.318 
Kmr (hours?) 0.067 0.051 0.007 0.042 
K, (hours™) 0.200 0.204 0.198 . 0.200 


*Parameters do not represent a least-squares fit because of 
incomplete urine collection. 


These data are reported elsewhere? That this rate 
constant represents urinary excretion was evident from 
its similarity to the rate constant obtained from 
measurements of urea clearance by the kidneys 
assuming the volume of distribution of urea to be 70 
per cent of adult body weight. Thus it was concluded 
for the purposes of these calculations that nonrenal 
maternal losses of injected “C-urea were insignificant. 
' The urea concentrations in amniotic fluid and 
maternal serum and cummulative urinary excretion 
values along with the estimated first-order rate con- 
stants and estimated compartment volumes were used 
to fit the three-compartment scheme shown in Fig. 2 to 
the experimental data. An IBM370 and digital compu- 
ter program* developed to aid in fitting nonlinear 


*We thank Dr. Carl Metzler of the Upjohn Company for 
providing the computer program and details of its utilization. 
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functions to data were used in obtaining the set of 
parameters that describe the model in Fig. 2. The 
parameters obtained allow a “best fit” of the data based ` 


on least-squares criteria. 


Results and comment 


The body weights and urea dosage were similar in all 
three experiments (Table I). Although at a similar 
gestational age, it is apparent from Table I that there 
were significant differences in amniotic fluid volumes 
and apparent fetal volumes in the three monkeys. 
Consequently, at a fixed urea dose, the initial concen- 
tration of urea in amniotic fluid (Table I, Line 5) 
decreased with advancing fetal size. An attempt was 
made to maximally aspirate amniotic fluid prior to urea 
injection in order to have minimal dilution of injected 
hyperosmolar urea and to simulate the clinical tech- 
nique. The estimates of fetal water volumes (Table I, 
Line 7) correspond to those expected based on pub- 
lished combined rhesus fetal and placental weights! 
(103 Gm. at 75 days gestation and 249 Gm. at 100 
days) and aggregate tissue water contents of approxi- 
mately 85 per cent (volume/weight). For example, 
in Monkey No. 2, gestational age 75 days, 85 per cent 
of the expected combined fetal (43 Gm.) and placen- 
tal (60 Gm.) weights is 88 ml., a value close to the 85 
ml. calculated. Unfortunately, although strong and 
regular uterine contractions occurred, no fetal weights 
were available for confirmation because the treatment 
resulted in missed abortions followed by fetal resorp- 
tion. 

Urea is a small water-soluble molecule (molecular 
weight = 60) which crosses biologic membranes with 
relative ease and distributes into a space presumed to 
be approximately equal to total body water.” In ad- 
dition, it is reasonable to assume that urea distributes 
across body membranes by simple diffusion through 
aqueous channels and that the rate of its equilibration 
between two compartments (for example, fetal and 
maternal) is primarily limited by water flow between 
those compartments." 

Furthermore, since the total body pool of endoge- 
nous urea (85 mg. per kilogram) and the rate of its 
production (13 mg. per kilogram per hour)" are small 
relative to the dose and elimination rate of “C-urea 
injected in these experiments, for the purpose of 
analysis of the: data, the specific activity of the “C-urea 
was assumed to remain constant. 

From the declining concentration of °"Tc-albumin 
radioactivity in amniotic fluid during the first three and 
one-half hours after urea injection it would appear that 
its volume was increasing slowly, presumably because 
its hypertonicity caused an influx of water along the 
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osmotic gradient (Table I, Line 4d). It was surprising 
that although the concentrations of urea and thus 
tonicity differed considerably i in the three experiments, 
the rate of apparent volume expansion was nearly 
identical in each at approximately 5 ml. per hour. In 
one experiment (No. 3) the apparent amniotic fluid 
volume was determined at 24 hours to be 65 ml., only 7 
ml. moré than that determined 20 hours earlier. Somé 
of the apparent volume expansion (dilution of °™Tc 
radioactivity) may have been the result of incomplete 
binding of the label to albumin or dissociation causéd 
by hyperosmolar urea. Ultrafiltration of amniotic fluid 
containing ®™Tc- albumin showed that six to ten per 
cent of the radioactivity was unbound and could have 
moved out of the amniotic space. Additionally, a small 
but measurable fraction of albumin is known to be lost 
from amniotic fluid within ten minutes after injection.® 
Consequently, it was believed unnecessary to account 
for the small changes of urea concentration in amniotic 
fluid which possibly resulted from volume expansion. 

The biphasic exponential decay in amniotic fluid 
urea concentration determined iri experiment No. 3 is 
shown in Fig. 1. The initial phase had a y of 24 
minutes and the later phase had a ț of seven hours. It 
is assumed that the initial rapid phase represents 
passage into the. fetal and placental tissues and the 
slower phase represents transfer to maternal water. 
The amniotic fluid to fetal transport probably repre- 
sents direct percutaneous passage as fetal skin has been 
shown to be freely penetrated by isotopic water in 
midgestation prior to keratinization.! There is also 
evidence that water exchange between amniotic fluid 
and maternal serum occurs through the cord.” Fetal 
swallowing of amniotic fluid during-midgestation is 
estimated to be only five to ten per cent of fetal body 
weight per hour, a process too slow to account for the 
observed rate. 

Fig. 3 shows the maternal serum “C-urea coficentra- 
tions for the three monkeys. The time of peak serum 
level (four to six hours) and the shape of the curve 
approximates that reported clinically.” The values are 
approximately twice those reported in human beings 
corresponding to the approximate double dose on a 
weight basis administered to monkeys. 

The concordance between measured and computer- 
predicted urea concentrations in amniotic fluid and 
maternal serum determined for experiment No. 3 is 
shown in Fig. 3. This figure also shows the excellent fit 
obtained with the cumulative amount of“urea excreted 
in urine. The computer-predicted curve for the fetal 
urea concentrations is also shown, although no direct 
measurements were available for comparison. Two 
important observations can be made from Fig. 3. First, 
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Fig. 4. Computer-derived fits of urea measurements from 
Experiment No. 3 to the three-compartment model shown in 
Fig: 2. Ordinates are log scale: left for concentrations in 
amniotic fluid and fetal and maternal water; right for 
cumulative amount in maternal urine. First-order rate 
constants for best least-squares fit are given in Table II. 


the urea concentration in the fetal compartment rises 
rapidly and peaks at approximately one and one-half 
hours, ‘corresponding to the rapid initial decline in 
amniotic fluid urea shown in Fig. 1. Second, although 
an equilibrium is achieved between amniotic fluid and 
fetal urea concentration after two hours, the concen- 
tration in the fetal compartment remains substantially 
below that in amniotic fluid even though the apparent 
rate constant into the fetus is considerably larger than 
that from the fetal to maternal. compartments (Fig. 1 
and ‘Table II). The most likely explanation for this 
observation is that while urea equilibration between 
amniotic fluid and fetal skin may be rapid, equilibrium 
of urea within the fetus and placenta is blood flow 
limited. Blood flow-limited exchange would also ex- 
plain the even greater differential (approximately 70- 
fold) existing between urea concentrations in the fetal 
and maternal compartments. 

The computer-derived first-order rate constants 
for best fitting the measured data to the three- 
compartment interconnected model (Fig. 2) are given 
in Table II. Attempts to obtain other best fits by 
altering initial estimates or weighting the measured 
values by a factor equal to their reciprocals did not 
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result in a substantially better fit based on the 
least-squares determination. An interesting finding is 
the relative. insignificance of direct transfer of urea 
from amniotic fluid to the maternal compartment 
(Kam). The probability that a molecule of urea in the 
maternal compartment arrived from the amniotic fluid 
via the fetal compartment is more than 30 times 
greater than the probability of its arrival directly. This 
means that only about three per cent of the urea enters 
the maternal compartment directly from amniotic 
fluid. The finding of low urea flux between amniotic 
fluid and maternal serum is in agreement with the 
reports of studies of tracer doses of “C-urea in 
pregnant. rhesus monkeys’ and in vitro with human 
chorion laeve.’® Since most of the urea that appears in 
maternal serum has previously been transported to the 
fetus and then across the placenta, a relatively slow rise 
and delayed peak is seen in the time course of 
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Patients at high risk for low-birth-weight delivery 


D. FRANK KALTREIDER, M.D. 
JOHN W. C. JOHNSON, M.D. 
Baltimore, Maryland 


A retrospective analysis of 8,839 singleton deliveries was undertaken to determine the 
relationships of maternal age, maternal hemoglobin concentration, and past obstetric 
performance to the incidence of low-birth-weight (LBC) delivery. Patients under 19 years | 
of age and patients with hemoglobin values less than 9.0 Gm. per 100 ml. were found to 
have significantly higher incidences of LBW deliveries. In addition, the incidence of 
LBW delivery was found to vary in proportion to the number of previous LBW deliveries 
and inversely with the number of previous term deliveries. 


IT IS GENERALLY accepted that premature delivery is 
the most common obstetric complication associated 
with perinatal death, accounting for the majority of all 
such fatalities occurring at this time.’ ? In addition, 
surviving infants of low birth weight due to prematur- 
ity or fetal growth retardation have high incidences of 
neurologic, intellectual, and emotional deficits.” * The 
incidence of prematurity in the United States is 
generally quoted as being between 7 and 14 per cent. If 
one assumes an annual birth rate of three million and 
an incidence of 8.5 per cent prematurity, then 
approximately 250,000 premature infants are born 
annually in the United States alone., Although this 
serious complication of pregnancy occurs with alarm- 
ing frequency, an acceptable cause is identifiable in 
only 40 per cent of the cases. The maternal complica- 
tions that most frequently predispose to premature 
labor are hypertensive cardiovascular disease, abruptio 
placentae, and placenta previa. In these and other 
circumstances of maternal and fetal jeopardy, prema- 
ture delivery may be iatrogenic in that termination of 
pregnancy is required to protect the lives of the mother 
and her baby. If one adds multiple pregnancies and 
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congenital anomalies of the fetus to this list, approxi- 
mately 40 per cent of premature deliveries are 
accountable. The remaining 60 per cent of premature 
labors are without apparent explanation. 

In those deliveries characterized by a birth weight 
below 2,500 grams, premature labor is usually accepted 
as the most common cause, although fetal growth 
retardation is said to account for one third.* The 
differentiation of these etiologic factors is not always 
possible, but clearly LBW delivery is a major factor 
associated with obstetric wastage. For purposes of 
improved management and clinical investigation, it is 
desirable to identify those maternity patients who are 
at high risk. The objectives of this study were to 
determine the relationship of the following three 
factors to the incidence of LBW delivery: (1) maternal 
age, (2) maternal hemoglobin concentration, and (3) 
past obstetric performance, particularly previous pre- 
mature delivery. 


Methods 


The obstetric population utilized for this retrospec- 
tive study was the 8,839 black patients delivered at the 
University of Maryland between 1955 and 1960. Those 
patients with multiple pregnancies and those who had 
had therapeutic terminations of their pregnancies were 
excluded from the analyses. 

Maternal age was determined on the basis of 
information obtained upon the first prenatal visit. For 
purposes of this study, the hemoglobin concentration 
assigned to each patient was the lowest value deter- 
mined antenatally. The past obstetric performance was 
derived primarily from the history. In an effort to test 
the cumulative effects of past obstetric events, the 
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Table I. Maternal age and incidence of LBW delivery 


Age (yr.) LBW delivery (%) 

<15 90 18.9 

15-19 2,659 ai a 
20-24 2,756 16.4 

25-29 1,543 13.6 

30-34 1,055 17.1 15.8 
35-39 545 16.0 ` 
40-44 177 16.9 

45 and over 14 14.3 

Total 8,839 17.2 





1 


Table II. Maternal hemoglobin concentration and 
incidence of LBW delivery 


Anemia LBW delivery (%) . 
5-5.9 p a 25) - 
6-6.9 10 20 
7-7.9 28 sof 279 
8-8.9 101 26 
9-9.9 - 666 17 

10-10.9 1,723 16; 16.8 

i+> 6,126 17 

Total (with Heb 8,648 17 
recorded) i : 

Sickle cell -20 20 

Megaloblastic 3 67. 


patients were subdivided into groups according to the 
number of previous LBW deliveries and the number of 
previous mature deliveries. 

Because gestational ages could not be accurately 
ascertained in all patients, it was decided to define 
LBW delivery as one yielding an infant with a birth 
weight of 400 to 2,499 grams. Although the majority of 
such infants are premature, a significant proportion 
are mature, growth-retarded infants. On the basis of 
the data available, it was not possible to differentiate 
these two groups of LBW infants. Those with birth 
weights of 2,500 grams. or more were designated 
mature, or term. Although a small proportion of these 
infants were ‘probably. premature, this differentiation 
also was not possible from the available data. 


Results ; 

Of the total 8,839 singleton pregnancies analyzed in 
this study, 1,475 resulted in the delivery of infants 
weighing between 400 and 2,499 grams. This repre- 
sents an over-all incidence of LBW delivery of 16.7 per 
cent in this black population. 


Table I demonstrates the incidence of LBW delivery, 


according to maternal age. When the mother was 19 
years or younger, the over-all incidence was 20.3 per 
cent. This was significantly higher than the 15.8 per 
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Table III. The incidence of LBW delivery according 
to past obstetric performance 





Previous LBW deliveries 
Previous 
term deliveries 








0 19.3% 35.3% 54.1% 59.7% 
(435/2,253)* (77/218) (40/74) (37/62) 
1 15.1% 28.4% 36.4% 45.2% 
(217/1,439) (62/218) (24/66) (28/62) 
2 - 11.0% 21.6% 27.0% 46.2% 
(112/1,018) (42/194) (16/59) (18/39) 
3 9.2% 16.9% 39.7% 50.0% 
(59/642) (26/154) (23/58) (16/32) 
4+> 9.8% 14.7% 20.6% 23.1% 
(154/1,571) . (61/416) (22/107) (6/26) 

Previous abortions 
0 19.3% 31.8% 45.0% 
(435/2,253) (35/110) (9/20) 


*Number of LBW deliveries/total deliveries. 


cent incidence of LBW delivery noted when the 
mother’s age was 20 years or greater (p < .001). 

Table IJ indicates the incidence of LBW delivery in 
relation to the lowest recorded antenatal hemoglobin 
value. The incidence of LBW delivery was found to be 
significantly greater in those patients with a hemoglo- 
bin value less than 9.0 grams (27.9 per cent) when 
compared to those with a hemoglobin concentration of 
9 grams or greater (16.8 per cent) (p < .001). The 20 
per cent incidence observed in patients with sickle-cell 
disease is in good agreement with that reported in 
other series.” The 67 per cent incidence observed in 
patients with megaloblastic anemia should be accepted 
with caution, since only three such cases were iden- 
tified. 

Table II] demonstrates the frequency of LBW 
delivery in relation to the number of past term and past 
LBW deliveries. The groups are subdivided according 
to the number of previous term deliveries (0, 1, 2, 3, 
and 4 or greater); previous LBW deliveries (0, 1, 2, and 
3 or more); and previous spontaneous abortions (0, 1, 
and 2 or more). A striking rise in the rate of LBW 
delivery is observed with increased numbers of past 
LBW deliveries. This relationship is consistently pre- 
sent in that increasing numbers of previous LBW 
deliveries were always associated with increasing inci- 
dences of subsequent LBW delivery. Within those 
groups of patients subdivided according to the number 
of previous term pregnancies, a three- to fivefold 
increase in the incidence of LBW delivery was noted 
between patients that’ had not had previous LBW 
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Fig. 1.In the left-hand graph, LBW delivery rates are represented on the vertical axis, according to 
the number of previous LBW deliveries and previous term deliveries. In the right hand graph, the 
LBW delivery rates are depicted according to the number of previous spontaneous abortions in 


nulliparous patients. 


deliveries and those that had had three or more. For 
example, in the group of patients who had had three 
previous term pregnancies, the observed incidence of 
LBW delivery was 9.2 per cent among those who had 
not experienced previous LBW delivery, as opposed to 
50 per cent among those who had had three or more 
previous LBW deliveries (p < .001). 

The converse relationship between previous term 
pregnancies and subsequent LBW delivery is also 
remarkable in that increasing numbers of previous 
term pregnancies were usually associated with decreas- 
ing incidences of. subsequent LBW delivery. Within 
groups subdivided according to the number of previ- 
ous LBW deliveries, a 50 to 62 per cent reduction in 
the incidence of LBW delivery was noted between 
those patients who had not had previous term preg- 
nancies and those who had had four or more. 

The association between previous spontaneous abor- 
tions and subsequent LBW delivery among nulliparous 
patients is also shown in Table III. A striking increase 
in LBW delivery was noted with increasing numbers of 
previous miscarriages (19 to 45 per cent; p < .001). 

The relationships shown in Table III are depicted in 
graphic form in Fig. 1. Those columns with cross- 
hatching represent LBW delivery rates significantly 
greater than observed in the corresponding patient 
group without previous LBW delivery. Those columns 
with dots represent LBW delivery rates significantly 
less than the corresponding group without previous 
term pregnancies. In the portion of the graph 
demonstrating the relationship between past miscar- 
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Fig. 2. This graph demonstrates the relationship between 
varying numbers of previous LBW deliveries and subsequent 
LBW delivery rates. The rates for patient groups with the 
same number of previous.term pregnanciés are joined by 
lines. : f i 


riages and LBW delivery rates, the columns with 
cross-hatching represent LBW delivery rates sig- 
nificantly in excess of those observed in patients 
without previous miscarriage. l 

In Fig. 2, the incidences of LBW delivery in the study 
pregnanciés have been plotted against the incidences 
of previous LBW deliveries. A positive correlation 
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Fig. 3.This graph illustrates the relationship between varying numbers of previous term deliveries 
and subsequent LBW delivery rates. LBW delivery rates for groups with the same number of 


previous LBW deliveries are joined by lines. 


coefficient was found to be present when the values for 
all term pregnancies ‘were considered (r = +0.79; 
p < 9.001). The values for those patient groups with 
the same number of previous term pregnancies have 
been connected by identity lines for purposes- of 
further analysis as discussed below. 

In Fig. 3, the incidences of LBW delivery in the study 
pregnancies have been plotted against the number of 
previous term deliveries. In this case, a significant 
negative correlation coefficient was found to be present 
when the values for all groups were considered 
(r = —0.48; p < 0.025). The points for those patient 
groups with the same number ‘of previous LBW 
deliveries have been joinéd by lines. for purposes of 
further analysis as given below. 


Comment 

Although it would be more meaningful to distin- 
guish those LBW deliveries associated with prematur- 
ity from those associated with intrauterine . growth 
retardation, this was not possible in the present study. 
‘The LBW babies studied in these analyses undoubtedly 
include a number of infants whose birth weights were 
small for gestational age and who did not represent 
truly premature infants. The relationships de- 
monstrated probably apply.to true prematurity, how- 
ever, since they have been reported in other studies 
where prematurity was defined according t to gesta- 
tional age.® 

The increased incidence of LBW delivery noted in 


the young patients of this study is a common observa- 
tion reported by many previous investigators.” © No 
satisfactory explanation for this association is provided 
by the present study, although a low socioeconomic 
status has been suggested as a common factor.*® The 
mechanisms have not been documented by which a low 
socioeconomic status might predispose to premature 
delivery. l 

The association between anemia and prematurity 
has also been noted previously.“ In a study of teenage 
pregnancies, Israel and Woutersz!?. concluded that 
anemia was more common in teenage mothers and that 
age rather than anemia per se was more likely to 
account for the increased incidence of prematurity. In 
the present study, no correction for age nor for 
socioeconomic status was made in the analysis of the 
relationship between hemoglobin values and pre- 
maturity. Griswald and Cavanagh,® in comparing 
indigent patients with term deliveries and indigent 
patients with premature deliveries, found the inci- 
dence of anemia was a 6 per cent higher in the latter 
population. 

The impact of previous LBW delivery and term 
delivery. The repetitive tendency of LBW deliveries 
has been reported by many observers.8-!© To the 
authors’ knowledge, however, previous studies have 
not shown the cumulative risk associated with increas- 
ing numbers of prior LBW deliveries. Nor has the 
cumulative benefit of prior term pregnancies been 
demonstrated. 
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The mechanism by which LBW delivery leads to 
successive LBW deliveries remains to be determined. 
On the basis of the lines representing the values for 
different term pregnancy groups (Fig. 2), the relation- 
ships appear to be linear with the slopes varying 
inversely with respect to the number of previous term 
pregnancies. Increasing numbers of past LBW de- 
liveries appear to have an additive effect upon the 
incidence of subsequent LBW delivery. 

The effect of previous term pregnancies on the 
incidence of subsequent LBW delivery, as depicted in 
Fig. 3, is opposite to that of previous LBW delivery. In 
general, increasing numbers of previous mature de- 
liveries are associated with decreasing incidences of 
LBW deliveries. Thus, previous LBW delivery and 
previous maturity appear to have cancelling effects, 
with respect to the incidence of subsequent LBW 
delivery. Whereas the effect of previous low birth 
weight delivery appears to be additive, however, that of 
previous mature delivery does not appear to be simply 
subtractive. In Fig. 3, the curves connecting points for 
those patients with less than two previous LBW 
deliveries appear .to be exponential, approaching an 
irreducible minimum of 10 to 15 per cent incidence. If 
the two curves representing patients with two or more 
previous LBW deliveries are extrapolated through the 
points representing 0, 1, and 4 or more previous term 
deliveries, they also appear to be exponential, ap- 
proaching a minimum value of 10 to 15 per cent. The 
fact that the remaining three values are well above the 
extrapolated lines might be due to the influence of 
previous LBW deliveries overriding the opposing 
influence of previous term pregnancies. It might also 
be attributed to the fact that these points represent 
relatively small patient groups. In any event, the 
exponential feature of these lines suggests that increas- 
ing numbers of previous mature deliveries have a 
divisional, rather than subtractive, effect on the rate of 
subsequent LBW deliveries. The apparent minimum 
frequency of 10 to 15 ‘per cent may represent the 
random.occurrence rate in this population. 

Since these data are derived froni the late 1950's, 
some question might be raised as to their relevance 
with’ respect to present-day obstetric outcome. On the 
basis of these data, patients who have had two or more 
previous LBW deliveries, might be expected to experi- 
ence a subsequent LBW delivery rate of 30 to 60 per 
cent. In fact, in a prospective study performed during 
1971, 1972, and 1973, patients who had had two or 
more previous premature deliveries were found to 
experience an over-all incidence of prematurity of 
about 40 per cent.* Furthermore, factors known to be 
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associated with recurrent prematurity (cervical im- 
compentency, fundal anomalies, placenta previa, and 
abruptio placentae) were infrequently observed in this 
patient population. Further investigations of this 
unique high-risk population may give important in- 
formation on the etiology of idiopathic prematurity. 

The impact of previous miscarriages. Although 
Ross and Schneider" suggested that previous spon- 
taneous abortions predispose to subsequent premature 
delivery, Griswald and Cavanagh were unable to 
demonstrate such a relationship. The discrepancy 
between the latter study and our own might be related 
to the fact that the other authors did not correct for the 
number of previous term pregnancies. In the present 
study, evaluation of the effect of previous abortions 
was limited to nulliparous patients. The incidence of 
LBW delivery may relate to previous abortions and 
previous term pregnancies, as it does to previous LBW 
deliveries and previous term pregnancies. Under these 
circumstances, it would be necessary to study the effect 
of abortion within groups subdivided according to the 
number of previous mature deliveries. 

The 45 per cent incidence of LBW delivery observed 
in nulliparous patients who have had two or more pre- 
vious miscarriages is a striking increase of this compli- 
cation. It is of interest that an increased incidence 
of premature delivery has recently been reported also 
as a late sequel to induced abortions.’* It remains to be 
determined whether the mechanisms are similar that 
account for the increased incidences of prematurity 
following spontaneous and induced abortions. 

In summary, this retrospective study demonstrated 
that, within the patient population analyzed, the very 
young patients and those patients with anemia were at 


_ an increased risk for delivery of LBW infants. In 


addition, those patients who had had previous LBW 
deliveries or miscarriages were noted to be at an 
increased risk of subsequent LBW delivery. The risk of 
LBW delivery appeared to vary directly with the 
number of previdus LBW deliveries, and inversely with 
the number of previous term deliveries. 

The identification of patients at an increased risk for 
LBW delivery should aid in their clinical management, 
since the opportunity is thus presented to focus on 
interconceptional and early prenatal care. In addition, 
the identification of a‘specific high-risk patient popula- 
tion can ‘be of assistance in clinical studies and 
investigations pertaining to the etiology and manage- 
ment of LBW pregnancies. 


We are grateful to Dr.- Arthur L. Haskins, Jr., for 
providing the data utilized in these analyses. 
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Amniotic fluid osmolality in pregnancies complicated 


by diabetes 


PENRHYN BAILEY 
MARY BLAKE 
BENJAMIN YOUNGER 
CLARK HINKLEY 
GEORGE CASSADY 
Birmingham, Alabama 


Amniotic fluid osmolality (AF Osm) was studied in 247 patients whose pregnancies were 
complicated by maternal diabetes. Significant increases in mean AF Osm accompanied 
pre-existing fetal as well as subsequent perinatal death. Abnormal increases in AF Osm 
were associated with a significant increase in risk of perinatal compromise with 
cumulative morbidity and mortality rates of 54 per cent. These data suggest that serial 
evaluation of AF Osm enables detection of a “higher risk” group of diabetic pregnancies 


in which perinatal death is more than doubled. 


THE RELATION BETWEEN amniotic fluid osmolality 
(AF Osm) and fetal compromise has been a recent topic 
of clinical concern in perinatal medicine. 1-7 Definitive 
data concerning ‘this. relation, particularly in the 
pregnancy complicated by diabetes, are sparse.” The 
present report attempts to provide preliminary data in 
this regard. 


Material and methods 


During a three-year period, 1970 to 1972, a total of 
485 amniotic fluid samples were obtained by transab- 
dominal amniocentesis from 247 patients whose preg- 
nancies were complicated by diabetes. Samples were 
obtained for the most part during prenatal visits to a 
high-risk perinatal clinic; samples were ‘not obtained 
during labor. In 119 patients, single AF samples were 
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available, while in 128 serial samples were obtained. 
Duration of gestation was estimated from menstrual 
history and confirmed in many cases with fetal sonar 
measurements as well as by Dubowitzë examination of 
the newborn infant. Criteria for diagnosis of gesta- 
tional diabetes were similar to those of O’Sullivan and 
associates,® the diagnosis of Class A diabetes being 
made if whole blood glucose exceeded 110 mg. per 
cent (fasting), 170 mg. per cent (one hour), 120 mg. 
per cent (two hours), or 110 mg. per cent (three hours) 
following a 100 Gm. oral glucose load (GTT). Class AD 
diabetes (gestational diabetes with, carbohydrate de- 
compensation) was diagnosed if whole blood glucose 
exceeded 120 mg. per cent (fasting) or 180 mg. per 
cent (two hours) after GTT or if whole blood glucose 
exceeded 300 mg. per cent at any time. Severity of 
insulin-requiring diabetes (Classes B to `D} was esti- 
mated with the criteria of White and co-workers." ` 
Electronic fetal monitoring was performed in many 
patients and both one- and five-minute Apgar scores 
were determined at delivery for all patients. Those 
with electronic evidence of type II fetal bradycardia." 
predelivery passage of meconium, and/or one- or 
five-minute Apgar scores of =6 were considered to 
have perinatal asphyxia. Following delivery, most of 
these infants were cared for in the University High- 
Risk Nursery where they were screened for biochemi- 
cal evidence of hypoglycemia (serum “true sugar” =30 
mg. per cent if <37 weeks’ gestation or <40 mg. per 
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Table I. Clinical features of 247 study pregnancies 
complicated by diabetes 


Clinical parameter | 7 Result 


Race (black/white) 163/84 
Age 

Years 15-45 

Mean + S.D. 25.5 + 7.3 
Class of diabetes 

A 167 (67.6%) 

AD ° 33 (13.4%) 

B 21 ( 8.5%) 

C 16 ( 6.5%) 

D 10 ( 4.0%) 
Death 

Fetal 15 (60.7/ 1,000) 

Neonatal 6 (25.9/1,000) 

Perinatal 21 (85.0/1,000) 
Morbidity 77 (31.2%) 
Macrosomia 49 (19.8%) 
IGR 26 (10.5%) 
Vascular disease 95 (38.5%) 


cent if =37 weeks’ gestation.’ Perinatal morbidity was 
considered present in any infant with evidence of 
perinatal asphyxia and/or hypoglycemia. 

Intrauterine growth retardation (IGR) was diag- 
nosed when birth weight was <10 percentile of that 
expected for gestation, race, and sex; macrosomia was 
considered present when birth weight was =90 per- 
centile of that expected. Diastolic blood pressure =90 
mm. Hg on two successive examinations and/or 
proteinuria led to the diagnosis of renovascular 
disease. As distinction between acute or subacute 
maternal pre-eclampsia and persistent or pre-existing 
vascular compromise (hypertensive cardiovascular or 
renovascular disease) was often not possible in our 
population, no attempt was made to distinguish 
between these forms of maternal vascular disease. 

Amniotic fluid osmolality was determined by freez- 
ing point depression.* Samples were free from overt 
meconium and/or blood, centrifuged, refrigerated, 
and analyzed in duplicate or triplicate within 48 hours 
of receipt. Data were subjected to chi square or 
Student’s t test. 

Death rates were calculated as: 


fetal deaths 
total births 


Fetal death rate = x 1,000. 


neonatal deaths x 1,000. 


Ne nat. ] d th t == SE 
ORARE en total live births 
Perinatal death rate 


_ _neonatal deaths + fetal deaths 


: x 1,000. 
total births 


* Advanced Instruments Osmometer Model 31LS. 


February 1, 1976 
Am. J. Obstet. Gynecol. 


Table II. Relation of severity of diabetes to perinatal 
mortality, morbidity (asphyxia and hypoglycemia), 
altered fetal growth (intrauterine growth retardation 
or macrosomia) and maternal vascular disease 





Class of diabetes 


A AD 
(167) (33) 









Clinical parameter 


Perinatal mortality 24.0 (4)* 151.5 (5)*} 255.3 (12) 
Morbidity ` 29% (48) 33% (11) 38% (18) 
Macrosomia 17% (28) 27% (9) 26% (12) 
IGR 10% (17) 6% (2) 15% (7) 
Vascular disease 37% (62) 55% (18) 32% (15) 

*p < 0.005. 

tp < 0.001. 

tp < 0.05. 


Table III. Relation of maternal vascular disease to 
perinatal death, morbidity, and altered fetal growth 
in the 167 study pregnancies i 






Vascular Disease 


Present (95) 








Clinical parameter Not detected (152) 


Perinatal death 114.6 (11) 65.4 (10) 

Fetal macrosomia 26% (25)* 16% (24)* 

Fetal growth 19.5% (12) 9% (14) 
retardation 

Perinatal morbidity 31% (30) 31% (47) 


Number of patients indicated in parenthesis. 
*p = <0.025. 


Results 


Clinical features of the study pregnancies. Table I 
summarizes certain clinical features of the 247 preg- 
nancies studied. The study subjects were predomin- 
antly black (66 per cent) and the pregnancies for the 
most part were complicated by gestational diabetes (81 
per cent). One fifth of the women were teenagers 
(49/247), nearly one third in their 30’s or 40’s (73/247), 
and half were in their 20’s (120/247). Maternal vascular - 
compromise was common. Fetal, neonatal and total 
perinatal mortality rates in the study group were nearly 
three times these of our population as a whole during 
the same years (perinatal mortality rate 85.0 in study 
group/30.6 in total population 1970 to 1972). In nearly 
one third of the perinatal patients, asphyxia and/or 
hypoglycemia was documented (77/247) and one in 
five was large for gestational age (49/247). Fetal growth 
retardation was no more common in these patients 
(26/247 = 10.5 per cent) than that in the general 
population (ten per cent by definition’). 

Table II summarizes the effect that severity of 
maternal diabetes had on the frequency of certain 
clinical problems. Excess perinatal death was confined 
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Table IV. Relation of amniotic fluid osmolality to certain clinical findings in the study pregnancies 












Number 








Gestational age* 


(wk) 


Osmolality* 
(mOsm./Kg.) 





Patient group 


Perinatal morbidity 


Yes i 167 258.4 + 11.2 36.1 + 3.5 

No ; 277 255.8 + 11.0 ae 36.7 + 3.2 N.S. 
Fetal death aus : j 

Yes 28 272.2 + 16.7 3+5 

No 277 255.8 + 11.0 <0:091 36.7 + 3.2 SONI 
Neonatal death 

Yes 13 264.9 + 10.6 34.3 + 3.1 

No 277 255.8 + 11.0 =0:005 36.7 + 3.2 mee 
Altered fetal growth : i 

Macrosomia 87 256.0 + 12.6 N.S. 37.0 + 3.2 <0.05 

IGR . 50 261.1 + 11.8 N.S. 35.7 + 4.2 N.S. 
Normal fetal growth 110 257.8 + 11.7 ar 36.0 + 3.9 $ 
Severity of disease ` 

Class A 303 255.2 + 11.1 37.1 + 3.2 

` Class AD 84 260.7 + 8.5 <0.001 34.6 + 3.7 <0.001 

Class B-D 98 263.3 + 14.4 <0.001 34.4 + 4.6 <0.001 
Vascular. disease 

Yes ` 188 258.9 + 11.5 N.S.. 36.1 + 3.3 N.S 

No 297 257.2 + 12.2 Si 36.2 + 4.1 SN 





Gestational ages at time of sampling are provided fen each group. 


*Mean + one standard deviance: 


to patients of Class AD or greater severity; the rate of 
24.0/1,000 in patients with Class A diabetes was similar 
to that of our general population, but the rate of 
212.5/1,000 for those of AD, B, C, and D severity was 
significantly higher (4/167 versus 17/80; p < 0.005). 

The incidence of perinatal morbidity (asphyxia and/or 
hypoglycemia) tended to increase with severity of 
maternal diabetes, ‘but these differences were not 
statistically significant. Combined mortality and mor- 
bidity rates (52 of 167 in Class A = 31 per cent; 16 of 
33 in Class AD = 48 per cent; 30 of 47 in Class 
B-D = 64 per. cent) also increased with severity of 
diabetes; these risks were significantly lower in Class A 
than in Class AD, B, C, D patients (2 = 15.706; 
p < 0.001). Fetal macrosomia, frequent in all groups, 
tended to be more common in Classes AD, B, C, and D 
(21 of 80 = 26 per cent) than in the Class A patients 
(28 of 167 = 17 per cent), but this difference was not 
significant. The incidence of fetal growth retardation 
in Class B, C, and D patients (seven of 47 = 15 per 
cent) was higher than that in Class A or AD (19 of 
200 = nine per cent), but this trend also was not 
statistically significant. Vascular disease, common in all 
groups, was more frequent in Class AD patients (18 of 
33 = 55 per cent) than in Class A (62 of 167 = 37 per 
cent) or Classes B to D patients (15 of 47 = 32 per 
cent); this difference was significant only for the later 
comparison (p < 0.05). The impact of maternal vascu- 
lar disease on the perinatal infant is further analyzed in 


Table HI. A nearly twofold significant increase in fetal 
macrosomia in patients with vascular disease was 
observed (25 of 95 versus 24 of 152; p = < 0.05). The 
incidence of perinatal morbidity was identical in both 
groups. 
- In Table IV AF osmolality is related to certain 
clinical complications in the study pregnancies. Mean 
osmolality was significantly higher in amniotic fluids 
obtained from pregnancies with ultimate perinatal 
death or morbidity, fetal growth retardation, or more 
severe maternal diabetes than that from those without 
complications. Fluids from these compromised groups, 
however, were generally obtained earlier in gestation. 
As AF osmolality is inversely related to gestational age,‘ 
further analysis of these data, balanced for gestational 
age, is presented in Fig. 1. From the data in Fig. 1, it is 
clearly apparent that, with correction’ for gestational 
immaturity, increased AF osmolality consistently corre- 
lates only with perinatal death or more severe (Classes 
B, C, and D) maternal diabetes. In point of fact, 
increased AF osmolality correlates only with perinatal 
death; with exclusion of figures from Class B, C, and D 
patients with perinatal death, mean AF osmolality in 
the more severe diabetic patients is virtually identical to 
that in the Class A group (at < 32 weeks, 264 versus 
262 mOsm. per kilogram; at 33 to 36 weeks, 257 versus 
256 mOsm. per kilogram; at 37 to 41 weeks, 257 versus 
254 mOsm. per kilogram, respectively). 
Serial AF osmolality measurements were obtained in 
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Fig. 1. Amniotic fluid (AF) osmolality (mean + one standard deviation) at grouped gestational ages 
in diabetic pregnancies. Number of AF samples in parentheses. Asterisk indicates statistically 
significant difference between means (p < 0.05). 


128 patients. Stable or declining values, expected with 
advancing gestation, were observed in 65 pregnancies; 
perinatal death occurred in four (six per cent) and 
morbidity was present in another 19 (a cumulative 35 
per cent). The rélation of serial AF osmolality to 
perinatal outcome is summarized in Fig. 2. Perinatal 
death in the 63 pregnancies with abnormal, serially 
rising AF osmolality was doubled (9/63, 14 per cent) 
and morbidity was present in another 25 (a cumulative 
54 per cent; p < 0.05). Individual AF osmolality values 
for all 13 perinatal deaths iri this series are provided in 
Fig. 3 in order to demonstrate that consistently altered 
amniotic fluid osmolality did not invariably precede or 
predict subsequent perinatal death. 


Comment 


Amniotic fluid osmolality (AF Osm), primarily de- 
pendent on sodium and accompanying anion concen- 
trations in water,? declines linearly during late gesta- 
tion.? A temporal relation to improved fetal tubular 
` resorption of sodium'*~'* and increased gut resorption 
of sodium accompanying increased ` swallowing 
movements'?“'8 as ‘well as a-return of AF Osm toward 
maternal serum levels following fetal death’ or life- 


threatening fetal manipulative surgery’ suggest an 
active if not central role for the fetus in determining 
the ultimate hypoosmolality of the amniotic fluid.” 

In view of these observations, it is not surprising that 
several investigators have observed increased AF Osm 
to accompany a variety of perinatal compromises. 
Initial work from our laboratory concerned 79 preg- 
nancies complicated by a variety of problems, includ- 
ing Rh sensitization, diabetes, toxemia, and/or hy- 
dramnios. Mean AF Osm was significantly increased 
with prior or subsequent perinatal death as well as in 
situations of more severe fetal hemolytic disease with 
survival.? Serial AF Osm evaluations were obtained in 
48 patients with Rh sensitization; abnormal serial 
increases in 23 patients were accompanied by a 40 per 
cent perinatal mortality rate (ten times that of the 25 
patients with normal serial declines) and cumulative 
morbidity and death occurred in 96 per cent (44 per 
cent in those with decreasing osmolality). While the 
most striking elevations occurred in situations in which 
fetal death occurred before amniocentesis, elevated 
and rising AF Osm was also observed to precede 
subsequent fetal death or serious perinatal com- 
promise. More recent data from this laboratory in a 
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Fig. 2. Relation of serial amniotic fluid osmolality to perinatal 
outcome. Number of pregnancies studied indicated in each 
block. Solid block, perinatal death; stippled block, perinatal 
morbidity (see text for definition); clear block, no morbidity 
or deaths. 


total 156 Rh-sensitized pregnancies have confirmed 
these earlier serial studies.” The work of O’Leary and 
Feldman® is difficult to interpret because of their 
neglect to analyze their data statistically. AF Osm 
evaluations from a total 16 diabetic and 81 Rh- 
sensitized pregnancies (nine with fetal death) were 
compared to those from 87 normal pregnancies. 
Although mean AF Osm at 32 to 35 and 36 to 37 weeks’ 
gestation was consistently higher (by as much as 9 
mOsm, per kilogram) in the complicated pregnancies, 
the authors dismissed the clinical value of these 
findings and their data as reported do not allow a more 
careful statistical analysis. Kittrich and associates® 
showed a threefold increase in perinatal asphyxia in 
gestations with AF Osm >275 mOsm. per kilogram. 
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Fig. 3. Relation of amniotic fluid (AF) osmolality to gestational 
age in 13 pregnancies in diabetic women terminating in 
perinatal death. Individual AF osmolalities overplotted on 
normal range (+2 s-y-x) of AF osmolality (stippled area)? 


Pregnancies complicated by diabetes and postmaturity 
were significantly more common in their group with 
“hypertonic” amniotic fluid. Seventeen of 22 pregnan- 
cies complicated by diabetes had hypertonic amniotic 
fluid at delivery. : 

There seems to be little doubt that increased AF Osm 
may accompany perinatal compromise. Fluids in these 
at-risk groups, however, are often obtained early in 
gestation.” AF Osm is inversely related to gestational 
age, with an expected decline of about 1 mOsm. each 
week. Balancing the present data for gestational 
immaturity reveals that significant elevations of mean 
AF Osm accompany perinatal death. Severity of 
maternal diabetes, other than increasing the risk of 
perinatal death, does not directly affect AF osmolality, 
nor do maternal vascular disease or conditions result- 
ing in altered fetal growth,- perinatal asphyxia, or 
neonatal hypoglycemia. Of particular clinical perti- 
nence are the observations that abnormal serial in- 
creases in AF Osm during the course of pregnancy 
complicated by diabetes accompany a significant in- 
crease in risk of perinatal compromise (14 per cent 
mortality rate and cumulative morbidity and mortality 
rate of 54 per cent). These data suggest that while 
serial evaluations of AF osmolality do not invariably 
predict the unsuccessful outcome of a pregnancy com- 
plicated by maternal diabetes (six per cent death and 
35 per cent morbidity in patients with “normal” 
declines in AF Osm), the serial evaluation of amniotic 
fluid solute content does distinguish a “higher risk” 
group in which perinatal death is more than doubled. 
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Genisis —The Reason for Change 
Discovery, isolation, identification, synthesis — 

the classical pattern for creating drugs which 

once were available from natural sources only. 

Antibiotics, vitamins, and sex hormones come 

to mind as examples of drugs which have 

been developed and perfected in this manner. 

Obvious advantages of this evolution include: 

economy, standardization,reproducibility, 

and purity. 


Natural Estrogens —A Mystique 

There are those who would have us believe 
that conjugated estrogens, U.S.P, derived from 
the urine of pregnant mares is endowed witha 
certain mystique. What, precisely, is conjugated 
estrogens “natural”? 

A study of the excretion pattern of pregnant- 
mare estrogens reveals that estrone and equilin 
are the major components and 17 alpha- 
dihydroequilin a minor one. Estrone predomi- 
nates in early pregnancy but as this progresses 
equilin levels increase and may equal or sur- 
pass those of estrone in late pregnancy. This 
is believed to reflect continuing changes in the 
placental metabolism of estrogen! 

The urine of pregnant mares is pooled to 
compensate for these variations and provide a 
raw material of more or less average com- 
position. This practice, however, has the dis- 
advantage of providing a urine pool which 


dawn 


contains all of the excreted estrogenic and 
related hormones whether active or not. For 
example, an assay study of the estrogenic 
content of a “large mixture” of mares’ urine 
reveals the following proportions: 51% sodium 
estrone sulfate, 22% sodium equilin sulfate, 
16% sodium 17 alpha-dihydroequilin, and 
smaller amounts of the sodium sulfates of 
equilenin, 17 alpha-dihydroequilenin and 17 
alpha-estradiol. Related “non-estrogenic” 
steroids were also present? 

Despite these variations, conjugated estro- 
gens, U.S.P. is defined as containing 50 to 65% 
sodium estrone sulfate and 20 to 35% sodium 
equilin sulfate 


Genisis —A Beginning 

With Genisis, the beginning of a new age of 
conjugated estrogens, U.S.P. preparations is 
here. It is free of extraneous natural residues 
such as “non-estrogenic’ steroids. It is pre- 
pared synthetically and specifically formulated 
so that each tablet contains the following 
approximate proportions of active substances: 

Sodium estrone sulfate—60% 

Sodium equilin sulfate— 30% 

17 alpha-dihydroequilin sodium sulfate— 10% 

Genisis is indicated for those standard indi- 
cations requiring conjugated estrogens. 

Genisis is supplied in snow-white pure 
uncoated tablets in the usual potencies of: | 
0.625 mg/1.25 mg/2.50 mg. 








Please see following page 
for summary of prescribing information. 





BRIEF SUMMARY 


Please consult full package circular before prescribing 





Indications 

Genisisisindicatedfor replacement therapy of estrogen deficiency 
associated with menopausal syndrome, female hypogonadism 
(hypogenitalism), amenorrhea, female castration or primary 
ovarian failure. 


Important Notes on the Use of Estrogens 

In view of the positive relationship between thromboembolic 
disease and the use of oral contraceptives containing estrogens 
and progestins, it would seem prudent and in keeping with basic 
therapeutic principles to utilize, whenever feasible, the smallest 
effective dose of estrogens in treating patients. 


The possible carcinogenicity of estrogens cannot be confirmed or 
refuted at this time. Close clinical surveillance of all women taking 
estrogens must be continued. 


Contraindications 

Patients with, or with history, of: 

markedly impaired liver function; 

known or suspected carcinoma of breast (except progressing 
disease not amenable to surgery or irradiation in women at least 
5 years postmenopausal, or in men in whom castration is not 
possible); 

known or suspected estrogen-dependent neoplasia, such as 
carcinoma of the endometrium; 

undiagnosed genital bleeding; 

thrombophlebitis, thromboembolic disorders, cerebral apoplexy. 
Warnings 

Discontinue medication atthe earliest sign of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism, retinal thrombosis), or in the presence of papilledema, 
retinal vascular lesions or such untoward effects as progression of 
cancer or hypercalcemia. Discontinue pending examination if 
there is sudden onset of proptosis, diplopia or migraine. 


A statistically significant association has been reported between 
maternal ingestion of diethylstilbestrol during pregnancy and the 
occurrence of vaginal carcinoma years later in the offspring. 
Whether such an association is applicable to all estrogens is not 
known at this time. In any event, estrogens are not indicated for 
use during pregnancy. 


Estrogens excreted in mother’s milk may affect the nursing infant. 


Precautions 

Certain patients may be unusually responsive and may respond 
with undesirable manifestations of excessive estrogenic stimula- 
tion, such as abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of possible salt and water retention, estro- 
gens should be used with caution in patients with epilepsy, 
migraine, asthma, cardiac or renal disease. Estrogens influence 
the metabolism of calcium and phosphorus. They should be used 
with caution in patients with certain metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insuffi- 
ciency. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs 
to a serious degree. Diabetic patients should be followed closely 
because of possible decrease in glucose tolerance. 


In the event of unexplained or excessive vaginal bleeding during 
estrogen therapy, nonfunctional causes should be borne in mind. 
The drug should be discontinued and a thorough investigation 
made as to the cause, being certain to rule out the possibility of 
malignancy. Pre-existing uterine fibromyomata may increase in 
size when estrogensare used. Therefore, patients should be exam- 


ined at regular intervals throughout therapy. Women with a strong 
family history of cancer, recurrent chronic mastitis, or abnormal 
mammograms should be administered estrogens with:caution. 
A pre-treatment physical examination should include special 
reference to breast and pelvic organs as well as a Papanicolaou 
smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. 


Continuous use of estrogens will result in prolonged stimulation 
of the endometrium and breast. In order to avoid this, oral estro- 
gens should be administered cyclically in the menopausal or 
hypogonadal patient. 


The pathologist should be advised of estrogen therapy when 
relevant specimens are submitted. Certain endocrine and liver 
function tests may be affected by treatment with estrogens. If such 
tests are abnormal in a patient taking these drugs it is recom- 
mended that they be repeated after the drug has been withdrawn 
for two months. Any possible influence of prolonged estrogen 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function 
awaits further study. 


When large doses of estrogens are used, urinary stress incon- 
tinence may occur in nonpregnant females. 


Adverse Reactions 

A statistically significant association has been demonstrated 
between use of estrogen-progestin oral contraceptives and the 
following serious reactions: thrombophlebitis, cerebral throm- 
bosis, pulmonary embolism. 


Although available evidence is suggestive of an association, such 
a relationship has been neither confirmed nor refuted for the 
following serious reactions: coronary thrombosis, neuro-ocular 
lesions (e.g. retinal thrombosis and optic neuritis). 


The following adverse reactions are known to occur in patients 
receiving estrogens: nausea, vomiting, anorexia, gastrointestinal 
symptoms (such as abdominal cramps or bloating), edema, 
breakthrough bleeding, spotting or withdrawal bleeding, breast 
tenderness and enlargement, change in body weight (increase 
or decrease), headache, increased cervical mucus, allergic rash, 
loss of libido and gynecomastia in the male, reactivation of endo- 
metriosis, aggravation of migraine headaches, hepatic cutaneous 
porphyria becoming manifest, cholestatic jaundice, rise in blood 
pressure in susceptible individuals, mental depression, cystitis- 
like syndrome, loss of scalp hair, erythema nodosum, hemorrhagic 
eruption, premenstrual-like syndrome, changes in libido, changes 
in appetite, nervousness, dizziness, fatigue, backache, erythema 
multiforme, itching, possible diminution in lactation when given 
immediately post-partum, irritability, malaise. 


Dosage and Administration 

Dosage requirements will vary with the severity of menopausal 
symptoms. Initially, doses ranging from 1.25 mg to 3.75 mg 
daily may be required to bring symptoms under control. When this 
has been accomplished dosage should then be gradually de- 
creased until the minimal effective maintenance dose is estab- 
lished. This will usually be 0.625 mg or 1.25 mg daily or possibly 
less 


Caution 
Federal law prohibits dispensing without a prescription. 


How Supplied—0.625 mg tablets — bottles of 100 and 500 
1.25 mg tablets—bottles of 100 and 500 
2.5 mg tablets—bottles of 100 
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Rapid infusion of sodium bicarbonate and albumin 
into high-risk premature infants soon after birth: 
A controlled, prospective trial 


RICHARD D. BLAND, M.D. 
TERRELL L. CLARKE, M.D. 
LEWIS B. HARDEN, M.D. 


Honolulu, Hawaii 


We conducted a controlled, prospective trial to evaluate the effectiveness of rapidly ` 
infusing sodium bicarbonate (NaHCO) and salt-poor albumin into high-risk, premature 
infants in the first 2 hours of life. Fifty-three infants, randomized into one of four 
treatment groups, received 8 ml. per kilogram of a solution containing either (A) glucose 
in water, (B) salt-poor albumin, (C) NaHCOs, or (D) a combination of albumin and 
NaHCOs. After the initial infusion, the babies received no colloid or alkali solutions until 
4 hours of age. We managed them Supportively with warmth, appropriate oxygen 
administration, isotonic fluid infusion, and close monitoring. Among the infants who 
received alkali, 14 of 26 acquired the respiratory distress syndrome (RDS), 11 died, and 
four had intracranial hemorrhage. Among babies who received no alkali, RDS occurred in 
11 of 27, 5 died, and none had intracranial hemorrhage. These results do not support the 
common practice of rapidly infusing NaHCO; into high-risk, premature infants, and they 
suggest that the early management of such infants needs renewed critical evaluation. 


OBSTETRICIANS, pediatricians, and anesthesiologists 
have infused hyperosmotic solutions of NaHCO, into 
newborn infants with acidemia for more than a decade. 
Reports by Hutchison and associates’ and by Roberts 
and co-workers? supported the effectiveness of this 
practice in reducing the incidence of RDS and death, 
but neither included a suitable control group. In a 
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controlled, prospective trial, Sinclair, Engel, and Sil- 
verman? were unable to demonstrate any benefit from 
rapid infusions of alkali to infants of low birth weight. 
The impact of that study, however, was limited by the 
small number of patients in each treatment group. A 
subsequent trial of early vs. delayed treatment of 
acidemia, in low-birth-weight infants by Hobel and 
associates? demonstrated no difference between 
groups for incidence of RDS or related death. That 
study did not include a control group of infants from 
whom alkali was withheld. ` 

Two retrospective studies carried out over the past 
decade have associated rapid infusions of NaHCO; 
with an increase in the mortality rate, accompanied by 
a high incidence of intracranial hemorrhage. ê Several 
editorial comments have ably outlined the controversy 
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which prevails over this therapeutic approach and have 
stated the need for further controlled, prospective 
trials." This report describes the results of such a 
trial and is intended to provide some rationale for 
further evaluating therapy of acidemic premature 
infants. 


Clinical population and methods 


From October, 1970, to July, 1971, at Tripler Army 
Medical Center in Hawaii, we conducted a prospective 
study to assess the usefulness of infusing various 
solutions into the umbilical vein of high-risk infants 
shortly after birth. All infants admitted to the study 
were hypoproteinemic (cord serum total protein-level 
of 4.6 Gm. per 100 ml. or less) and premature (less 
than 37 weeks’ gestation). Previous experience in our 
nursery had shown us that RDS occurs in over 50 per 
cent of such infants, with a mortality rate of 34 per 
cent." 

The infants were weighed immediately on admission 
to the nursery, and gestational age was assessed on the 
basis of maternal menstrual history and obstetric 
milestones, adjusted according to various physical’? 
and neurologic’ criteria for maturity. We gave Apgar 
scores to each infant at } and 5 minutes of age. A small 
amount of serum was extracted from the cord blood 
sample after centrifugation for rapid determination of 
the serum total protein concentration. We used a 
modified refractometric technique requiring only one 
drop of undiluted serum transferred by pipette onto a 
hand refractometer.” We measured the pH of 
arterial or “arterialized capillary” blood, and in many 
cases we measured the Pao, and Paco, on a blood gas 
analyzert within 10 minutes of sampling. 

For each infant admitted to the study, a nurse 
selected a therapy card, randomly mixed in sets of four 
(one for each therapy group) and matched according 
to birth weight (divided into 500 Gm. intervals). The 
card instructed her to draw up one of the following 
solutions in a sterile 30 ml. syringe: 

A: 8 ml. per kilogram of glucose in water (5 Gm. per 
100 ml.) i 

B: 8 ml. per kilogram of salt-poor albumin (25 Gm. 
per 100 ml.) 

C: 3 ml. per kilogram of NaHCO; (7.5 Gm. per 100 
ml.) and 5 ml. per kilogram of water 


*TS meter, model No. 10400: American Optical Corpora- 
tion, Scientific Instrument Division, Buffalo, New York, 

tBlood gas analyzer, model No. 127: Instrumentation 
Laboratory, Inc., Boston, Massachusetts. 

¢Albumin, Normal Human Serum, USP, Salt Poor: Metrix, 
Clinical and Diagnostics Division, Armour Pharmaceutical 
Company, Chicago, Iinois. 
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D: 1.5 ml. per kilogram of NaHCO, (7.5 Gm. per 
100 ml.), 4 ml. per kilogram of salt-poor albumin (25 
Gm. per 100 ml.), and 2.5 ml. per kilogram of water 

We explained the nature of the study to one or both 
parents of each infant, and we obtained permission to 
include the infant in the trial. We then inserted a 
polyethylene catheter* into the baby’s umbilical vein 
through the ductus venosus to the inferior vena cava, 
where we measured the venous pressure and infused 
the trial solution over a 5 to 10 minute period. In some 
cases, we were unable to advance the catheter through 
the ductus venosus, and in those patients we infused 
the solution through the portal venous system. We 
removed the catheter promptly and if there was any 
evidence of sustained distress, we inserted a peripheral 
venous line or an umbilical arterial catheter. In all 
cases, we completed the initial infusion before the 
infant was 2 hours old, usually in the first 30 minutes. 
We obtained a chest x-ray for each infant, and we 
measured arterial blocd gases and pH at frequent 
intervals when the infant had sustained distress or 
required supplemental oxygen. 

When admitted to the study, all infants breathed 
spontaneously. After the initial infusion, the patients 
received no colloid or alkali solution over the first 4 
hours of life. We managed them supportively with 
warmth, appropriate oxygen administration, isotonic 
fluid infusion, and close monitoring. The study took 
place prior to the use of continuous positive airway 
pressure or ventilation with positive end-expiratory 
pressure in our nursery. 

We diagnosed RDS on the basis of a sustained 
respiratory rate greater than 60 per minute, repeated 
observations of xiphoid and rib retractions, an expi- 
ratory grunt, and cyanosis without oxygen, with 
symptoms for at least 72 hours or until death, 
thereby excluding cases of transient neonatal 
tachypnea. All infants with RDS had x-ray evidence of 
diminished aeration with “air bronchograms.” Patients 
who died had postmortem examinations within 24 
hours of death. 


Results 

Table I demonstrates the striking similarity in major 
characteristics of the four groups of infants. By the 
unpaired t test, there was no significant difference 
between groups for gestational age, birth weight, initial 
pH, venous pressure, Apgar scores, or serum protein 
concentration of the cord blood. While all infants who 
received NaHCO, alone were male, it is noteworthy 


*Argyle umbilical artery catheter, 5 Fr., model No. 
MAR1602-5: Sherwood Medical Industries, Inc., St. Louis, 
Missouri. 
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Table I. Major characteristics of the four groups 
of infants* 





No. of infants 13 14 13 13 
No. of males 10 7 13 4 
Gestational age (wk.) 34.8 32.3 33.8 33.4 
(0.5) (1.0) (0.7) (0.7) 

Birth weight (Gm.) 2,149 1,791 2,075 1,982 
0223 (61) (124) (186) 

Initial pH 7.28 7.25 7.23 7.27 
(0.03) (0.03) (0.03) (0.03) 

Apgar score | min. 6.4 6.0 6.3 6.3 
(0.6) (0.6) (08) (0.7) 

Apgar score 5 min. 7.7 71 7.6 6.2 
(0.4) (0.5) (0.8) (0.7) 

Initial venous pressure 4.6 4.8 4.0 4.2 
(cm. H,0) (0.7) (0.7) (0.9) (0.9) 


Cord blood serum total 4.9 4.0 3.9 4.0 
protein concentration (0.3) (0.1) (0.1) (0.1) 
(gm./100 ml.) 


*Group A received 8 ml. per kilogram of glucose in water; 
Group B received 8 ml. per kilogram of salt-poor albumin; 
Group C received 3 ml. per kilogram of NaHCO; and 5 ml. 
per kilogram of water; Group D received 1.5 ml. per kilogram 
of NaHCOs, 4 ml. per kilogram of albumin, and 2.5 ml. per 
kilogram of water. We list average values, with standard error 
of the mean (S.E.M.) in parentheses. 


that the sex distribution was virtually identical for the 
infants who received no NaHCO; (Groups A and B) 
and for those who did (Groups C and D). 

Acidemia and respiratory distress, while present in 
the majority of infants, were not essential prerequisites 
for admission to this trial Yet no infant in the 
NaHCo,-infusion group had a pH in excess of 7.34, 
and only two had pH values greater than 7.30 before 
receiving alkali. 

We observed the outcome of our management, 
looking primarily at the incidence of RDS, survival, 
and intracranial hemorrhage. The results are shown 
in Table II. Combining the infants who received 


NaHCO; (Groups C and D), 14 of 26 acquired RDS, 11 — 


died, and four had intracranial hemorrhage (two 
intraventricular and two extensive subarachnoid). 
Among those babies who did not receive NaHCO; 
(Groups A and B), RDS developed in 11 of 27, five 
died, and there were no cases of intracranial hemor- 
rhage. The likelihood that this distribution of deaths 
could have occurred by chance alone is <0.12 with 
chi-square analysis and the 2 x 2 contingency table 
corrected for continuity. 

Among those infants who remained in distress and 
required repeated measurements of arterial blood 
gases within the first 12 hours of life, the Paco, was 
higher in the patients who received NaHCO; than in 
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Table II. Outcome of infants in the four groups 


Nonalkali 
groups 
pa fe || 


C 
8 
6 
3 








Alkali 





No. with RDS 5 
No. died 1 
No. with intracranial hemorrhage 0 


Onn 


Table III. pH and Paco, measurements of infants 
who remained in distress and required repeated 
determinations of arterial blood gases within the 
first 12 hours of life 





No. of infants . 8 li 9 10 


Postinfusion Paco, (torr) 4] 32 46 49 

(Mean and S.E.M.) (4) (3) 4) 4) 
Postinfusion pH 7.32 7.35 7.29 7.33 
` (Mean and S.E.M.) (0.03) (0.02) (0.04) (0.02) 


these managed without alkali infusions, as shown in 
Table III (p < 0.01, by unpaired t test), While the 
average postinfusion pH was lowest in the group that 
received NaHCO, alone, the difference was not 
significant. 

Table IV summarizes data for the four infants who 
had intracranial hemorrhage at postmortem examina- 
tion, As a group, they were lighter (average 1,549 
grams), less mature (average gestation 31.8 weeks), and 
in more distress soon after birth (average Apgar scores 
3.7 at I minute and 6.3 at 5 minutes, average initial pH 
7.19) than the study patients taken together. The Pacos 
of all four infants was >50 torr after the initial 
infusion, and the pH rose appreciably in but two of the 
four babies after they received NaHCO,-containing 
solutions. Another infant in the NaHCO; group died at 
36 hours of age with massive pulmonary hemorrhage 
but had no evidence of bleeding into the brain. 


Comment 

Usher! began administering NaHCO, in dilute 
sclutions and by slow intravenous infusion to newborn 
infants in 1958. Five years later, Dawes and his 
colleagues found that asphyxiated newborn lambs and 
rhesus monkeys resuscitated with hyperosmotic in- 
travenous solutions of alkali and glucose recovered 
more quickly and had less residual brain damage than 
animals given no intravenous fluids.’7-® There were 
no control animals who received isotonic fluids, and the 
authors were careful to warn against the application of 
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Table IV. Data for the four Ao in whom we found intracranial hemorrhage at postmortem examination 






| Apgar score | score 
Weight | Gestation 
Infant | Sex | Group | (Gm.) (wk.) 
l J 1,505 32 ? 7 
2 3 > 1,600 29 1 2 
3 M C 1,270 32 6 8 
4 F D 1,820 34 4 8 





Cord serum 








Venous 
pressure 







Subarachnoid 40 


0 7.27 728 50 

3 7.05 6.90 55 Subarachnoid 3 
4 7.18 7.24 50 -Ventricles 20 
2 7.25 7.33 60 Ventricles 10 





*pH, is the pH measured in the first 2 hours of life, before the trial solution was given. 
TpH;z is the pH measured after the solution was given, in all cases within 4 hours of the infusion. 


Paco was measured after the infusion. 


this approach to the management of human newborn 
infants without supportive clinical data. 

Hutchison and associates! reported that rapid infu- 
sions of alkali improved the survival rate of infants 
afflicted with RDS and recommended this mode of 
therapy for all premature infants with acidemia. That 
same report described but neglected to discuss a 
substantial increase in the incidence of intracranial 
hemorrhage among infants treated with rapid infu- 
sions compared with a previous group treated more 
conservatively. More recent observations by Usher? 
and by Simmons and associates? have confirmed this 
association. 

Finberg”® attributed this relationship to abrupt 
changes in serum osmolality induced by such infusions, 
with rapid shifts in fluid from the intracellular to the 
extracellular compartment. He based his explanation 
on the finding of hemorrhagic encephalopathy in cats 
given large volumes of hyperosmotic solutions.2) ?? If 
this mechanism is responsible for producing hemor- 
rhage, infusion of salt-poor albumin should have a 
comparable effect by inducing similar fluid shifts from 
the intracellular space. Yet we did not find an 
association between infusions of albumin and intracra- 
nial hemorrhage. 

Several investigators have shown that administration 
of hypertonic solutions may produce a fall in pH 
resulting from dilutional effects on extracellular buf- 
fers and release of protons from intracellular buf- 
fers.” Though we diluted the NaHCO, which we 
infused to an osmolality of approximately 550 mOsm. 
per liter, we were unable to show a sustained elevation 
of arterial blood pH among infants given NaHCO. 
This finding was, at least in part, the result of CO, 
retention, and emphasizes the importance of adequate 
in correcting the acidemia of RDS. 
Holmdahl and associates,” and more recently Steichen 
and Kleinman,” showed that in the presence of fixed 
ventilation (as we might see in premature infants with 


ventilation 


the most severe RDS), infusions of NaHCO; may 


produce a rise in Pacos. Since hypercarbia induces 
cerebral vasodilatation,” is it possible that this effect of 
NaHCO, infusions, without respiratory adjustment, 
particularly in the presence of elevated venous pres- 
sure, might induce intracranial hemorrhage? 

The usual rationale for infusing alkali into newborn 
infants with acidemia is that sulmonary vascular 
resistance varies directly with hydrogen ion concentra- 
tion, and a sudden rise in arterial pH improves 
pulmonary blood flow and increases Pao,.®” 3t Johnson 
and co-workers®? found, however, that the effects of 
hyperosmotic NaHCO; on the pulmonary vascular 
resistance of fetal lambs may not be related strictly to 
pH, but may reflect changes in circulating volume. 

Rapid infusions of NaHCO, produce a small, 
transitory rise in arterial blood pressure, serum sodium 
concentration, and osmolality, with a fall in packed red 
blood cell volume." These changes are consistent with 
a transient increase in circulating blood volume, similar 
to the changes which occur in cats after rapid infusion 
of hypertonic saline.” It might be argued then that any 
physiologic benefit derived from infusion of NaHCO, 
is related simply to intravascular volume expansion. 

It was this rationale which led us to compare 
infusions of solutions which merely maintain intravas- 
cular volume to those which alter blood pH and 
osmolality. We initiated the trial as a pilot study, and 
perhaps it is unfortunate that we turned our attention 
to evaluating the effectiveness of albumin infusions vs. 
glucose in water" before reaching a more definitive 
answer to the issue regarding NaHCO; and intracra- 
nial hemorrhage. 

The groups in this trial, though randomized, were 
small, and the data were limited, with no consistent 
measurements of serum sodium concentration or 
arterial blood pressure. Some infants who received 
NaHCO, were not severely acidemic, and some who 
received albumin probably were not hypotensive, 
though all had low serum protein concentrations. 
These shortcomings aside, the incidence of RDS and 
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death was higher in the alkali-treated groups than in 
the nonalkali groups, and there were four cases of 
intracranial hemorrhage found in those infants who 
received NaHCO; vs. no cases among babies who 
received glucose in water or albumin. These results do 
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Hyperfibrinogenemia and polycythemia with 
intrauterine growth retardation in 
fetal lambs 
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Plasma concentrations of albumin and fibrinogen and arterial hematocrits were 
determined during the last third of gestation in growth-retarded and control fetal lambs. 
The mean fetal plasma albumin concentration increased slightly as term approached and 
was not significanily different in the two groups. The mean plasma fibrinogen 
concentration did not change in the control fetuses, but was significantly elevated in the 
growth-retarded fetuses, as was the mean arterial hematocrit. The theoretical implications 
of these findings relative to capillary blood flow are discussed. 


ALTHOUGH intrauterine growth retardation is a 
relatively common clinical problem, very little is known 
about the influences that growth retardation may have 
on the biochemical and physiologic functions of the 
fetus or neonate. 

We have produced fetal growth retardation in the 
fetal lamb’ by a gradual embolization of the uteropla- 
cental vascular bed.! Changes in the plasma concentra- 
tions of fibrinogen and albumin and in the arterial 
hematocrit were measured. Hyperfibrinogenemia and 
polycythemia characterized the terminal portion of the 
gestation in these growth-retarded fetuses. The theo- 
retical implications of these findings in relation to pe- 
ripheral capillary blood flow are discussed. 


Methods 
Embolization of the maternal placental implantation 


site in pregnant sheep was performed as previously 
described.! Dated pregnant sheep were used in all 
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experiments. In brief, catheters were inserted in fetal 
and maternal vessels at approximately 110 days of 
gestation. The catheters were exteriorized, and the 
pregnancies allowed to proceed normally. Alfalfa and 
water were provided ad libidum for the remainder of 
the experiment. Growth retardation in the developing 
fetus was produced by daily injection of nonradioactive 
microspheres (15 diameter) into a catheter placed in 
the main uterine artery supplying the pregnant horn. 
Control animals were prepared in a similar manner but 
did not receive the embolization with microspheres, 
With this procedure, approximately 30 to 40 per cent 
of the total number of cotyledons are grossly abnormal, 
being reduced in thickness. Microscopic examination 
reveals extensive fibrosis and hyalinization. 

Samples of fetal femoral arterial blood were ob- 
tained for biochemical and hematacrit determinations 
at intervals during the subsequent course of the 
gestation. Blood samples used for the biochemical 
assays were placed in citrated tubes and centrifuged, - 
and the plasma was immediately pipetted and frozen at 
—20° C. The fetal plasma fibrinogen concentration was 
determined by the Saifer-Newhouse? method, the fetal 
plasma albumin was assayed by paper electrophoresis,’ 
and the fetal arterial hematocrit was determined with a 
microcentrifuge. 

The studies in both groups of animals were termi- 
nated at approximately 140 days of gestation and the 
fetal weight and organ weights determined for con- 
firmation of intrauterine growth retardation. 
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Table I. Fetal plasma fibrinogen concentration* in 
control and growth-retarded fetal lambs 


Gestational age Growth-retarded 
(days) Control fetuses fetuses P values 


114-122 131 +24 (8)f 160+ 71 (6) 0.05 
123-129 143+17 (5) 247+ 89 (3) 0.025 
130-140 118+30(11)  236+127(10) 0.0005 


*Values are mean concentration in milligrams per 100 ml 
+15S.D. 


tNumbers in parentheses indicate number of fetuses. 


Table II. Arterial hematocrit (means + 1 S.D.) in 
control and growth-retarded fetal lambs at the onset - 
and termination of the chronic study 


Growth-retarded 


Onset 0.34 + 0.02 0.35 + 0.04 
Termination 0.35 + 0.04 0.44 + 0.03 


*Significant difference at p < 0.05. 


The unpaired t test (two-tailed) was used to check for 
significant differences between the control and emboli- 
zation groups. , 


Results 


The results of the embolization procedure in regard 
to detailed anatomic and physiologic data have been 
previously reported." 4 In brief, this procedure results 
in fetuses which are significantly smaller in weight and 
length. Most fetal organs are reduced in size, particu- 
larly the liver and thymus. Fetal Po, is reduced 15 to 
25%.** 4 The fetuses in the present embolization group 
showed similar evidence of fetal growth retardation. 

The mean fetal plasma fibrinogen concentration in 
the control group remained. relatively constant be- 
tween 114 and 140 days of gestation, as shown in Table 
I. The mean fetal plasma fibrinogen in the growth 
retarded fetuses was significantly increased over the 
control group. 

Small but statistically significant differences in 
plasma fibrinogen concentrations were noted in the 
earlier sampling period (114 to 122 days). The dif- 
ferences in fibrinogen concentration between control 
and growth-retarded fetuses became more pro- 
nounced as gestation progressed, as shown in Fig. 1. 

The plasma albumin concentrations in the control 
group increased in a linear manner as gestation 
advanced and were not significantly different from 
those of the growth-retarded fetuses. 

At the onset of the study the mean fetal hematocrits 
were similar, as shown in Table II. At the énd of the 
study the méan fetal hematocrit in the control group 
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Fig. 1. Changes in plasma albumin (squares) and fibrinogen 
(circles) concentrations during gestation in fetal sheep. 
Growth-retarded fetuses are denoted by interrupted lines. 
Differences between normal and growth-retarded fetuses at 
the ages tested were not significant for albumin and highly 
significant for fibrinogen (see Table I.). 


was 0.35 + 0.04, and 0.44 + 0.03 in the growth- 
retarded fetuses—a significant difference. 


Comment 


The results indicate that embolization of the mater- 
nal uteroplacental vascular bed is associated with an 
increase in the concentration of plasma fibrinogen and 
the arterial hematocrit of the fetal lamb. The increase 
in fibrinogen is not derived from maternal sources, as it 
is not transferred across the mammalian placenta,’ and 
it is most unlikely that the increase in hematocrit is due 
to transfer of maternal red cells. 

The polycythemia in the growth-retarded fetuses 
may be explained as a response to arterial hypoxemia 
found in these fetuses. The hyperfibrinogenemia may 
be explained as a result of fetal stress, as the con- 
centration of the plasma clotting protein fibrinogen is 
an excellent indicator of stress in adult mammals. 
Various types of traumatic or toxic injuries, such as 
burns, crushing of extremities, and treatment with 
endotoxin, talcum powder, and turpentine, rapidly 
stimulate production of fibrinogen in the liver and 
increase the plasma fibrinogen concentration.® Ever. 
psychological stresses, such as electroshock’ or crowd- 
ing,® will produce a rise in circulating fibrinogen within 
24 hours. 

A number of studies on hyperfibrinogenemic states 
have indicated that the increased concentration of the 
protein is due to an accelerated hepatic synthesis rather 
than a decreased catabolism of fibrinogen.® ° In these 
experimental growth-retarded fetuses an etiologic 
factor could have been the embolization process itself, 
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as intravascular clotting and formation of thrombin are 
known to increase the rate of hepatic fibrinogen 
synthesis. Small peptides produced by the clotting 
mechanism have also been proposed as being able to 
stimulate synthesis of fibrinogen.” Although fibrinogen 
does not cross the placental barrier, it is conceivable 
that the small peptides could cross the placenta and 
affect the fetal liver. It is also interesting that the 
increase in fetal fibrinogen concentrations occurred 
despite an approximately one-third reduction in fetal 
liver weight. 

In contrast with fibrinogen, the albumin concentra- 
tions in stressed fetuses in our experiments were either 
unaffected or depressed, but the decreases in albumin 
were not statistically significant. Similarly, Neuhaus 
and associates have shown that in traumatized adult 
animals hepatic production of fibrinogen, seromucoid, 
and acute-phase globulin are increased, whereas albu- 
min synthesis either is reduced slightly or remains 
unaltered. Thus the response of fetal sheep to pla- 
cental embolization appears to be similar to that seen 
in stressed adult animals. 

Sarcione* demonstrated that plasma proteins which 
are elevated during stress (e.g., acute phase protein, 
fetal alpha protein, fibrinogen) are characteristic of 
“fetal synthetic patterns.” Sarcione suggested that 
de-repression of “fetal genes” in adult liver may 
be responsible for this effect. The possibility that the 
increased fibrinogen concentration seen in the 
growth-retarded lamb fetuses could conceivably reflect 
a retarded progression to adult plasma protein pat- 
terns deserves further investigation. 

The in vivo flow of blood through the microcircula- 
tion has been shown to be of an intermittent and 
pulsative nature. At the velocities of blood flow, or 
shear rates, found in the capillaries, blood exhibits 
non-Newtonian flow characteristics, acting as a solid 
during a no-flow period and as a liquid during flow 
periods. These properties of capillary flow are due to 
the intermittent formation and dissolution of red blood 
cell-fibrinogen aggregates at low blood velocities (0.1 
to 0.5 cm. per second) found in the microcirculation. 
The propensity of human blood to form these 


aggregates appears to be a synergistic function of the © 


plasma fibrinogen concentration and the hematocrit. 
While there is only a weak interaction of fibrinogen 
and red blood cells in sheep and goats, most mammals 
studied demonstrate a strong interaction of the two 
factors, which markedly increases erythrocyte aggrega- 
tion in the capillaries. In a human fetus, an increase in 
hematocrit and fibrinogen similar to that in the 
growth-retarded sheep fetus would theoretically be 
expected to greatly increase the clumping and sludging 
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of blood in the capillary beds, with the potential of 
reducing oxygen tension and tissue perfusion. "%19 

In an attempt te quantify the above interactions, 
Merrill and co-workers have defined the force 
required to cause static blood to fow as the yield shear 
stress of blood. Yield shear stress alternately may be 
considered to represent the force necessary to disrupt 
the fibrinogen-erythrocyte aggregates formed in 
nonflowing blood. When the theoretical yield shear 
stress is calculated by the equations obtained by Merrill 
with the data from these studies, we find that a tenfold 
increase in yield shear stress would be expected to exist 
in blood of human fetuses if a similar situation in 
hematocrit and fibrinogen existed (see Appendix). 

This synergistic interaction between polycythemic 
and hyperfibrinogenemic states could, in human sub- 
jects, exacerbate a number of factors which contrib- 
ute to fetal distress. Clinically, sludging of blood has 
been associated with anoxic lesions of tissues, low blood 
flow rates, reduced cardiac output, increased vascular 
resistance, and congestive heart failuré.'” 7° These 
studies on fetal sheep suggest that an elevated blood 
fibrinogen may play a role in the frequent occurrence 
of life-threatening situations in growth-retarded hu- 
man fetuses and newborn infants. 


Appendix 

Merrill! and co-workers measured the yield shear 
stress (Ty) of blood at the shear strain rates found in 
the microcirculation. The yield shear stress of human 
bleod when the hematocrit ranges between 30 and 50 
per cent is closely approximated by the equation: 


Ty = A(H — 0.06) (1) 


where the hematocrit is H, and A is a strong function 
of the fibrinogen concentration. The effect of plasma 
fibrinogen concentrations of 100 to 400 mg. per 100 
ml. on Ty correlates with the equation: 


Ty = BCP? (2) 


where Cf is the plasma fibrinogen concentration in mg. 
per 100 ml., and B is a constant which is a weak 
function of other plasma proteins. 

These equations were used to estimate the increase 
in yield shear stress in the blood of growth-retarded 
fetuses over control fetuses in our experiments. If 
A = BCf, then substitution in Eq. (1) yields: 


Ty = BCfXH — 0.06). (3) 


In the last sampling interval (130 to 140 days) the mean 
hematocrit and fibrinogen levels were 33.7 per cent 
and 118 mg. per 100 ml. for the control fetuses, and 
43.7 per cent and 236 mg. per 100 ml. for the 
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growth-retarded fetuses, respectively. From Eq. (3), Thus, the increase in yield shear stress of blood in 
these values give the ratio: growth-retarded fetuses compared with controls would 
Ty (retarded) _ (288) > 2 ii oi be approximately tenfold. 
Ty (control) 118/ \0.337 — 0.06) °°" 
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Estriol in pregnancy 


- IV. Normal concentrations, diurnal and/or episodic 
variations, and day-to-day changes of unconjugated and total 
estriol in late pregnancy plasma 
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Normal values of unconjugated, total, and immunoreactive (measured without extraction) 
plasma estriol (E 3) have been determined from radioimmunoassay data obtained in 217 
uncomplicated third-trimester pregnancies. Small but significant diurnal variations in 
unconjugated and total plasma E; have been observed in a study comprising 12 women 
who were hospitalized during late pregnancy for diabetes, toxemia, or placenta previa. 
The late morning decreases in unconjugated and the afternoonlevening decreases in total 
plasma E; concentrations, averaging some 10 to 15 per cent, were overshadowed by 
considerable episodic fluctuations and may thus be clinically irrelevant. Day-to-day 
changes of unconjugated and total plasma E, concentrations in late pregnancy were 
similar and smaller than changes in urinary E measurements. The urinary E3/creatinine 
ratio, however, reducing inadequacies of 24 hour urine collections, varied less than 
unconjugated or total plasma Es. The data suggest that a decrease in unconjugated or 
total plasma E, must exceed 40 to 45 per cent of the mean of the three preceding 
determinations if it is to be considered a signal of fetal distress. 


ADVANCES in radioimmunoassay technique facilitate 
routine determinations of unconjugated or total 
plasma estriol (E) during the third trimester of 
pregnancy in many clinical laboratories.1 Whether or 
not plasma E; determinations are useful in assessing 
fetal status in high-risk pregnancies, however, remains 
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to be established. Moreover, even the presence and 
magnitude of diurnal and/or episodic variations and 
day-to-day changes in plasma E; concentrations are a 
matter of dispute.” Knowledge of these parameters, 
however, appears to be a prerequisite for a meaningful 
clinical evaluation of plasma E; determinations as a 
diagnostic adjunct in complicated pregnancies. This 
study therefore was undertaken to establish normal 
values and confidence limits for plasma concentrations 
of unconjugated, total, and immunoreactive (measured 
in unextracted plasma) Ea in uncomplicated third- 
trimester pregnancies and to delineate their diurnal 
and/or episodic variations as well as day-to-day changes 
in comparison with urinary E; excretion in patients 
with complicated pregnancies. 


Materials and methods 

In order to determine norma] third-trimester plasma 
E; concentrations, a single venous blood’ sample was 
drawn from 300 apparently healthy women between 
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29 and 40 weeks of gestation who were followed in our 
prenatal clinic. A total of 217 of these gravidas were 
delivered at the Los Angeles County-University of 
Southern California Medical Center, Women’s Hospi- 
tal, within 42 weeks of their last menstrual period, 
completed singleton pregnancies without complica- 
tions, and had normal healthy babies with birth weights 
above the tenth percentile and 5 minute Apgar scores 
of 7 and above. Only the data obtained in these 217 
uncomplicated pregnancies were utilized to establish 
the normal Jate-pregnaincy plasma E, values reported 
in this paper. 

Nine diabetic gravidas and three women with 
toxemia, all hospitalized and in late pregnancy, were 
included in a study to assess possible diurnal and/or 
episodic fluctuations of plasma Es. Venous blood was 
drawn from these volunteers at 6 A.M., 9 A.M., 12 A.M., 
4 P.M., 7P.M., 12 P.M., and again at 6 A.M. and urine was 
collected during each of the 6 time intervals. 

Day-to-day changes in plasma E, concentrations 
were determined and compared with those observed in 
24 hour urinary estriol excretion in 14 hospitalized 
patients whose pregnancy was complicated by diabetes 
mellitus (n = 11), placenta previa (n = 2), and toxemia 
(n = 1). Observation periods ranged from 6 to 31 days, 
averaging 13 days per patient. All patients delivered 
normal healthy babies without signs of distress during 
labor and delivery. All patients except the two with 
placenta previa had negative oxytocin challenge tests.” 
Thus, no decrease in'plasma or urinary Eş in response 
to significant fetal distress was expected to have 
occurred during the observation period. Twenty-four 
hour urine collections were begun and completed at 6 
AM, 

Venous blood samples were collected into EDTA 
tubes. The plasma was separated immediately by 
centrifugation and stored at —15° C. until assayed. 
Unconjugated, total, and immunoreactive plasma E; 
were determined by radioimmunoassay (RIA) as pre- 
viously described. è In brief, unconjugated plasma E 
was measured as follows: 500 c.p.m. of trititated Eg was 
added as recovery standard to 0.5 ml. of plasma prior 
to extraction with 3 ml. of 12 per cent ethyl acetate in 
n-hexane, followed by a second extraction with 3 ml. of 
40 per cent ethyl acetate in n-hexane. The latter extract 
was evaporated and redissolved in 0.4 ml. of 70 per 
cent ethanol, of which 0.20 ml. was subjected to liquid 
scintillation counting for recovery control and 20 yl, in 
triplicate, was submitted to RIA with the use of an 
antiserum against estriol-6-(O-carboxymethyl) oxime 
coupled to bovine serum albumin (E;-6-CMO-BSA). 
Dextran-coated charcoal was used to separate bound 
and unbound tritiated E,. The sensitivity of the assay 
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Fig. 1. Third-trimester unconjugated plasma estriol concen- 
trations and 95 per cent confidence limits, calculated by Ran- 
kit analysis, in 217 women with uncomplicated pregnancies 
delivering normal healthy babies with birth weights above the 
tenth percentile. Note that the spread of values above the 
mean is greater than that below the mean. 


was less than 1 ng. per milliliter, water and solvent 
blanks were undetectable, and intra- and interassay 
coefficients of variation (CV) weré 10.7 and 9.5 per 
cent, respectively. 

Total plasma E; was measured similarly by RIA.’ In 
brief, 600 c.p.m. of tritiated estriol-3-sulfate-16- 
glucosiduronate (Ez-35,16G)* ° were added to 100 pl 
plasma aliquots as recovery standard. Following hot 
acid hydrolysis, the hydrolyzed E was extracted with 
diethyl ether. Aliquots of the residue of the ether 
extract were subjected to RIA and to liquid scintillation 
counting to assess procedural loss. Water and solvent 
blanks were undetectable. A 5 ng per milliliter quantity 
was measured with a coefficient of variation of 10 per 
cent. The interassay CV was 6.8 per cent. 

Immunoreactive E; was determined by subjecting 10 
wl plasma aliquots directly to RIA with an antiserum 
against estriol-4-azobenzoic acid coupled to bovine 
serum albumin (E;-4-ABA-BSA).* =! This RIA was 
shown to determine unconjugated E, as well as 
estriol-3-sulfate (E3-3S) and estriol-3-glucosiduronate 
(E;-3G), but neither estriol-16-glucosiduronate (E,- 
16G) nor E3-3S, 16G." 8 As little as 3 ng. per milliliter 
could be determined with a CV of 10 per cent. The 
interassay CV was 7.7 per cent. 
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Fig. 2. Third-trimester total plasma estriol concentrations and 
95 per cent confidence limits, calculated by Rankit analysis, in 
217 women with uncomplicated pregnancies delivering nor- 
mal healthy babies with birth weights above the tenth 
percentile. Note that the spread of values above the mean is 
greater than that below the mean. _ 


Urinary E and creatinine were determined 
colorimetrically as previously described.” 

Day-to-day changes in plasma total and unconju- 
gated E; as well as in 24-hour urinary estriol excretion, 
as such and corrected for creatinine excretion, were 
analyzed by computer as previously described for 
urinary E? Changes were expressed as increase or 
decrease in-per cent of the mean of the three preceding 
determinations. , 


Results 


Plasma unconjugated, total and immunoreactive E; 
concentrations in normal pregnancies. The concen- 
trations of unconjugated, total, and immunoreactive 
plasma E, determined in 217 normal pregnancies are 
depicted in Figs: 1 to 3. Individual values were 
averaged for 2 week periods from 29 and 30 weeks up 
to 39 and 40 weeks. Statistical analysis revealed a 
larger spread of values above than below the means 
calculated for each 2 week period. The 95 per cent 
confidence limits shown in Figs. 1 to 3 therefore were 
determined by Rankit analysis.» 1 

Approximately as many blood samples were drawn 
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Fig. 3. Third-trimester immunoreactive plasma estriol con- 
centrations and 95 per cent confidence limits, calculated by 
Rankit analysis, in 217 women with uncomplicated pregnan- 
cies delivering normal healthy babies with birth weights above 
the tenth percentile. Note that the spread of values above the 
mean is greater than that below the mean. 


between 9 a.m. and 12 a.m. (n = 98) as between 
l P.M.. and 3 p.m. (n= 119). When the biweekly 
means of plasma unconjugated, total, or immunore- 
active E, concentrations determined in the morning 
were compared with the corresponding afternoon 
means, no significant difference could be detected 
by t-test analysis. 

A comparison between the biweekly averages of 
unconjugated, total, or immunoreactive plasma E; in 
women delivering infants with birth weights between 
the tenth and fiftieth percentiles with the correspond- 
ing means in- women delivering infants with birth 
weights above the fiftieth percentile is depicted in 
Table I. Although five of the six biweekly means of 
unconjugated plasma E; concentrations in gravidas 
with infants between the tenth and fiftieth birth weight 
percentiles were smaller than those above the fiftieth 
percentile, none of these differences was statistically 
significant (t-test). Similarly, total plasma Es concentra- 
tions, on the average. were higher in five out of six 
biweekly groups of gravidas with infant birth weights 
above the fiftieth percentile, but this was significant 
(p < 0.05) in only one of the biweekly groups. No 


“ 
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Table I. Comparison between plasma unconjugated, total, and immunoreactive estriol (E3) in women delivering 
infants with birth weights between the tenth and fiftieth (A) and above the fiftieth percentile (B) 









Weeks of 
gestation 





29-30 61 19 5 68 22 14 79.1 358 5 776 28.5 14 49.0 14.1 5f 346 84 14 
31-32 76 12 10 78 2.7 20 98.1 $34 10 116.7 45.2 20 546 175 10 488 160 20 
33-34 8.9 3.1 14 104 4.7 26 92.0 405 14+ 139.3 67.0 26 528 206 14 66.2 29.9 26 
35-36 10.7 3.6 15 124 43 35 130.1 58.2 15 1448 53.1 35 55.7 156 15 71.3 29.0 35 
37-38 15.9 91 15 159 63 35 2006 117.0 15 201.7 983 35 79.8 31.6 15 884 30.1 35 
39-40 17.6 52 10 189 60 18 202.3 -27.3 10 243.0 115.0 18 1004 23.0 10 982 29.0 18 





*Means and standard deviations (S.D.) are listed in nanograms per milliliter. 
tp < 0.05. 


Table II. Unconjugated plasma estriol concentrations (nanograms per milliliter) at various times during a 24 
hour period in nine diabetic and three toxemic patients in late pregnancy 








1 10.1 8.1 10.9 10.6 9.7 9.5 15.1 10.6 
(95)+ (76) (103) (100) (92) (90) (143) 
2 16.6 12.5 15.5 17.0 18.1 16.6 18.9 16.5 
(101) (76) (94) (103) (110) (101) (115) 
3 7.7 7.5 7.3 7.8 7.9 9.8 5.5 7.6 
(101) (99) (96) (103) (104) (129) (71) 
4 16.3 13.8 16.8 19.0 16.5 15.2 O57 16.2 
(01) (85) (104) ain (102) (94) (97) 
5 21.4 15.7 17.8 19.1 17.9 17.1 19.9 18.4 
(116) (85) (97) (104) (97). (93) a08) - 
6 8.5 7.2 7.3 8.2 8.6 9.8 10.3 8.6 
(99) (84) (85) (95) (100) (114) (120) 
7 8.4 6.5 7.3. 6.9 7.2 6.6 6.6 -71l 
(118) (92) (103) (97) (101) (93) (93) 
8} 11.3 12.8 9.1 12.5 9.9 9.5 11.3 10.9 
(104) (117) (84) (115) (91) (87) (104) 
9 16,9 18.3 16.2 18.1 18.0 18.5 22.5 18.4 
(92) (100) (88) (98) (98) (101) (122) 
10¢ 11.3 11.4 11.6 12.7 13.4 13.4 14.0 12.5 
(90) (91) (93) (102) (107) (107) (112) 
11 18.0 12.5 12.3 15.4 13.0 14.3 16.1 14.5 
: (124) (86) (85) (106) (90) (99) G11) 
124 4.5 3.7 2.3 3.6 3.9 3.8 3.6 
(125) (103) (64) (100) (108) (106) 
Mean (105.5) (91.2) (91.3) (103.3) (100.0) (101.2) (108.7) 
S.D. (12.2) - (11.9) (11.2) (6.7) (6.7) (11.7) (18.3) 
*Average of the seven observations on each subject. 
{Values in parentheses represent the ratio of the observed values to the average x 100. 
+Toxemic patients. 
distinct pattern was observed for immunoreactive E}. creatinine excretion were determined in 12 hos- 
Assessment of possible diurnal and/or episodic pitalized women in late pregnancy over a 24 hour 
variations. Unconjugated, total, and immunoreactive period. All plasma E assays were carried out in 


plasma E; concentrations as well as urinary Eş and duplicate on two different days. The results are 
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Table IJI. Total plasma estriol concentrations (nanograms per ‘niilliliter) at various times curing. a 24 hour period 


in nine diabetic and three toxemic patients in late pregnancy 





1 79.2 95.8 87.4 81.0 
( 86t) (104) ( 95) ( 88) 

2 244.9 225.8 219.4 210.9 
(109) (101) ( 98) ( 94) 

3 89.9 102.4 113.6 98.2 

( 84) ( 95) (106) (91 

4. 939.4 277.0 272.1 316.7 
( 85) (101) ‘¢ 99) (116) 

5 104.2 143.2 118.9 130.1 
: ( 88) (121) (100) (110) 
6 118.9 96.8 | 81.5 93.1 
(126) (103) ( 87) (99) 

7 88.2 82.7 | 51.0 38.4 
(139) (130) ` ( 80) (6) 

8t 83.8 108.4 100.6 79.6 

€ 92) (119) 011) ( 88) 

9 204.0 231.2 230.7 199.8 
(103) (117) (116) (101) 

104 134.8 154.1 152.1 111.1 
( 94) (108) (106) ( 78) 

MW! 154.5 171.2 113.1 91.1 
. (124) (138) (9) ( 73) 

124 44.1 42.0 39.3 37.7 
i (113) (107) (100) ( 96) 
Mean (103.6) (112.0) (99.1) (91.3) 
S.D. ( 18.6) ( 13.0) (10.1) (15.4) 


133.6 


59.2 LILI 92.5 
( 64) (120) (144) 

207.3 202.8 958.7. 224.3 
( 92) ( 90) (115) 

120.8 104.0 123.0 107.4 
(113) ( 97) (115) 

308.1 212.9 297.4 273.8 
(113) ( 78) (109) 

107.6 98.2 129.4 118.8 
( 91) ( 83) (109) 

92.4 87.2 89.6 94.9 
( 98) ( 93) ( 95) 

74.0 60.8 49.3 63.5 
(iy ( 96) ( 78) 

116.7 76.4 71:0 90.9 
(128) ( 84) ( 78) 

160.1 178.8 183.7 198.3 
( 81) ( 90) ( 93) 

160.5 135.1 152.7 142.9 
(112) ( 95) (107) 

89.8 120.5 130.9 124.4 
( 72) ( 97) (105) 

32.9 39.9 f 39.2 
( 84) (100) 

(97.1) (93.6) (104.4) 

(19.8) (10.6) ( 19.6) 


*Average of the seven observations on each subject. 


Values in parentheses represent the ratio of the observed values to the average: x 100. 


£Toxemic patients. 


presented in Tables II to IV and their averages are 
depicted in Fig. 4. The data obtained in individual 
patients were normalized to per cent values by 
calculating the ratio of the observed value to the 
patient’s 24 hour average times 100. _ 

For unconjugated plasma Ez, relative levels below 
100 per cent were observed more frequently at 9 A.M. 
and 12 a.m. than at other times. The averages of the 
relative unconjugated plasma Eş concentrations calcu- 
lated for 9 a.m. and 12 a.m. were significantly lower 
(p < 0.01, t test) than those determined for 6-A.M., 4 
P.M., 7 P.M., 12 P.M., mag 6 a.m. next morning (Table 
Il). 

Relative total plasma Es concentrations below 100 
‘per cent were found more frequently at 4 P.M., 7 P.M., 
and 12 p.m. than at 6 A.M., 9 A.M., and 6 A.M. next 
morning (Table H1). The averages of the relative total 
plasma E; levels calculated for 12 A.M., 4 P.M., 7 P.M., 
and 12 p.m. were significantly lower than the 9 a.m. 
average with a nadir at 4 p.m. (Fig. 4). Immunoreac- 


tive plasma E; concentrations, as depicted in ‘Table. 


IV, failed to reveal any significant difference between 


the averages of the relative levels calculated for the 
various hours listed, but also exhibited a nadir at 4 
P.M. (Fig. 4). 

Urinary E, and creatinine excretion was determined 
in the same 12 women for six subsequent time periods 
during this 24 hour study. As shown in Fig. 4, Es 
excretion in milligrams per hour varied considerably. 
Despite large patient-to-patient variations, the average 
7 pM. to 12 p.m. Es excretion rate was significantly 
lower than that observed from 6 a.m. until 9 a.m. The 
E,/creatinine ratios varied to a lesser extent than the E 
excretion rates. A nadir was observed between 4 P.M. 
and 7 p.m. The 4 P.M. to 7 P.M. E,/creatinine.ratio was 
significantly lower than the one from 6 A.M. to 9 A.M. 
and from 12 P.M. to 6 A.M. 

Day-to-day changes in plasma and 24-hour urinary 
E. These were determined in 14 hospitalized patients in 
the third trimester during observation periods ranging 
from 6 to 31 days. Increases in plasma and urinary Eş 
above the mean of the three preceding values outnum- 
bered and were larger than decreasés as shown in 
Table V. The averages of the decreases observed with 


va 
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‘Table IV. Immunoreactive plasma estriol concentrations (nanograms per milliliter) at various times during 
a 24 hour period in nine diabetic and three toxemic patients in late pregnancy , 








1 © 528 59.5 514 40.0 37.9 61.0 78.9 54.5 
( 974) (109) ( 94) ( 73) ( 70) (112) (145) 
2 89.7 91.4 105.9 765 86.3 80.1 75.9 86.5 
(104) (106) (122) ( 88) (100) ( 93) ( 88) 
3 43.2 44.0 60.0 62.8 16.7 67.7 60.6 59.3 
( 73) ( 74) (101) (106) (129) (114) (102) 
4 119.6 91.7 128.6 115.3 118.6 99.8 84.8 108.3 
(110) ( 85) (119) (107) (110) ( 92) ( 78) 
5 84.1 106.9, 96.2 101.6 94.0 79.3 64.1. 89.5 
(94) (119) (108) (114) (105) (89) C72) 
6 91.2 68.5 57.5 58.6 62.2 60.3 66.1 66.3 
(138) (103) ( 87) ( 88) ( 94) (91) (100) 
7 52.6 56.1 39.2 35.6 55.9 ` 51.2 47.0 48.2 
(109) (116) ( 81) ( 74) (116) (106) ( 98) 
8t 63.0 61.3 56.0 62.0 79.3 49.6 41.5 59:0 
(107) (104) ( 95) (105) (134) ` ( 84). ( 70) 
9 70.9 84.3 88.7 65.8 72.9 67.0 79.9 75.6 
( 94) (112) (117) (87) ( 96) ( 89) (106) 
10} 75.7 70.3 68.1 62.3 97.4 80.7 65.2 74.2 
(102) ( 95) € 92) ( 84) (131) -(109) ( 88) 
ul 106.7 104.4 91.7 81.9 75.3 98.6 96.4 
(114) (112) ( 98) ( 88) ( 80) (105) (103) 
124 49.8 36.2 48.2 41.0 32.1 34.1 
(124) ( 90) (120) (102) ( 80) ( 85) 
Mean (105.5) (102.1) (102.8) (93.0) ` (103.8) (97.4) (95.5) 
S.D. ( 16.3) ( 13.6) ( 14.0) (10.9) (21.0) 


*Average of the seven observations on each subject. 


tValues in parentheses represent the ratio of the observed values to the average x 100. 


¢Toxemic patients. 


total and unconjugated plasma E; were virtually equal. 
Both were significantly smaller than the average of 
decreases in 24-hour urinary Es. When the 24-hr 
urinary Es excretion was corrected for changes in 
creatinine excretion, however, average day-to-day 
changes were lower than those observed for plasma 
total and unconjugated Es. Further analysis of the 
decreases, as presented in Table VI, indicates that 
about 2 per cent of decreases in plasma total and 
unconjugated E; exceeded 40 per cent, whereas the 
largest decrease observed for the urinary E;/creatinine 
was below 40 per cent. 


Comment 


The plasma concentrations of unconjugated E, 
measured in 217 women with uncomplicated pregnan- 
cies delivering normal healthy babies agree with those 
reported by Den and associates, Goebel and Kuss, 
and de Hertogh and associates,'? employing E;-6- 


CMO-BSA antisera for RIA without preceding 


(13.4) 


chromatography, but are larger than those published: 


_*by Tulchinsky and Abraham’ and by Cohen and 


( 21.2) 





Cohen,” who utilized celite partition chromatography 
prior to RIA. The biweekly averages of total plasma EF; 
observed in these 217 women were lower than the 
weekly means reported by Nachtigall and associates” 
and Mathur and associates,” who used fluorimetry, but 
agreed better with those published by Macourt and 
associates,” who employed competitive protein- 
binding analysis with uterine cytosol. Unconjugated 
plasma E; averaged approximately 8 per cent of the 
total plasma E3. The unconjugated-to-total E, ratio 
appeared constant during the third trimester of 
pregnancy. Plasma concentrations of immunoreactive 
E; comprising predominantly unconjugated Es, E,-3S, 
and E;3G averaged 48 per cent of total plasma E; 
throughout the third trimester. According to a previ- 
ous study from this laboratory,’ E3, E3-3S, and Es-3G 
amount to approximately 50 per cent of total plasma 
E, Our immunoreactive plasma E levels are not 
comparable to those measured by Podoba and as- 
sociates™ because the latter authors used the anti-E;- 
16, 17-dihemisuccinate-BSA serum of Gurpide and 
associates” and reported to have measured E, and Ez- 
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Table V. Day-to-day variation in plasma and urinary estriol (E) in 14 women in late pregnancy hospitalized 
for diabetes (n = 11), toxemia (n = 1), or placenta previa (n = 2)* 





24 hour urinary Ey 


Total plasma Ez Unconjugated plasma Ez Urinary E,/creatinine 
Increases 25.2 + 22.5 21.5 + 16.6 35.1 + 33.1 19.0 + 15.0 
n = 68 n= 78 n= 74 n=71 
Decreases 126+ 94 124+ 9.9 20.6 + 15.8 109+ 9.2 
n= 59 n= 49 n= 53 n= 56 


*Expressed in per cent of the mean of three preceding determinations. Values represent averages + 1 S.D. 


Table VI. Cumulative frequency distribution of day-to-day decreases in plasma and urinary estriol (E,) in 
14 women during the third trimester of pregnancy hospitalized for diabetes (n = 11), placenta previa (n = 2), 
and toxemia (n = 1) 





Extent of decrease* 


n= 59 
5 20.3 
10 45.7 
15 74.5 
` 20 : 79.6 
25 89.8 
30 94.9 
35 94.9 
40 98.3 
>40 100 
Largest decrease* 41.5 


*In per cent of mean of three preceding determinations. 


16G in ethanolic plasma extracts. Rankit analysis: “ 
established a log-normal distribution of plasma un- 
conjugated, total, and immunoreactive Eg and was 
essential in delineating meaningful lower 95 per cent 
confidence limits for normal pregnancies. Differences 
of average unconjugated, total, and immunoreactive 
plasma E; concentrations between women with com- 
parable gestational age who delivered infants with birth 
weights between the tenth and fiftieth and above the 
fiftieth percentiles, respectively, were not significant. 

Tulchinsky and associates’ reported to have ruled 
out substantial diurnal variations of unconjugated 
plasma E;, but in a detailed study, Goebel and Kuss’ 
demonstrated a circadian rhythm with the highest 
values at 8 p.m. and the lowest levels at 8 A.M., 
measuring unconjugated plasma E; in 2 hour intervals 
over a 24-hour period in normal late pregnancy. Our 
study was carried out in pregnant women hospitalized 
for diabetes and toxemia because it appeared clinically 
more important to assess the possibility and extent of 
_ diurnal and/or episodic plasma Es changes in high-risk 
pregnancies than in normal gestation. Our results 
document diurnal variations of unconjugated plasma 
Es with average 9 a.m. and 12 a.m. levels being 
approximately 10 per cent lower than average concent- 
rations at all other hours measured, but overshadowed 
by sizable episodic changes. 


Total Unconjugated 
plasma Ez plasma Eg 





24-hour Urinary E,/ 
urinary Ea crealinine 
n= 49 n= 53 n= 56 
30.6 17.9 32.1 
49.0 37.8 55.3 
69.5 39.4 73.2 
81.7 56.7 Ei 83.9 
87.8 64.2 89.3 
96.0 77.4 98.2 
96.0 81.2 98.2 
98.0 88.7 100. 
100 100 
47.5 64.6 i 35.7 


Selinger and Levitz? originally reported lower total 
plasma E; concentrations at 4:30 p.m. than at 8 a.m. and 
9 P.M. in normal third-trimester pregnancies. Also, 
Townsley and associates? published diurnal variations 
of total plasma Ez. More recently, Levitz and associates‘ 
presented evidence contradicting significant periodic- 
ity of total plasma E; levels but indicating rather large 
episodic fluctuations in uncomplicated pregnancies. 
Our results gathered from pregnant women with 
diabetes and toxemia are consistent with considerable 
episodic fluctuations in total plasma E; levels, but also 
indicate minor diurnal variations: mean 4 P.M., 7 P.M., 
and 12 p.M. concentrations were approximately 10 per 
cent lower:than 6 A.M. and 9 A.M. averages. 

No discernible diurnal pattern of serum im- 
munoreactive E; concentrations was observed in con- 
trast to minor diurnal variations of unconjugated 
and total plasma Es. In view of substantial episodic 
fluctuations, the diurnal variations seem clinically irrel- 
evant. This impression is further substantiated by the 
fact that no significant difference was found between 
averages of plasma unconjugated, total, and im- 
munoreactive E, measured from 9 A.M. to 12 a.m. and 1 
P.M. to 3 P.M. in groups of normal pregnant women of 
comparable gestational age. 

A possible explanation for the decrease in unconju- 
gated plasma E; during the late morning hours is the * 
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assumption that, in response to rising maternal serum 
cortisol levels, fetal plasma cortisol concentrations 
increase due to placental transfer and reduce fetal 
ACTH output and production of fetal adrenal E 
precursors.” The afternoon/evening decrease in total 
plasma E; might than be explained by the fact that the 
bulk of total plasma E; consists of conjugates of hepatic 
and enteric origin,” some of which reach the circula- 
tion hours after their steroid moiety was transferred 
across the placenta.” In addition, E;-3S and E,;-3S,16G 
which comprise more than half of the total plasma E;," 
are not rapidly excreted. While unconjugated plasma 
E; levels appear to constitute an up-to-date reflection 
of fetoplacental E; production, total plasma E con- 
centrations are subject to metabolic delay, particularly 
by the entero-hepatic circulation.” The late afternoon 
decrease in urinary E, output thus may result from 
lower total plasma E; levels rather than from changes 
in renal clearance. 

The changes in urinary E, excretion and the 
variations of urinary E,/creatinine ratios observed over 
the 24-hour study period indicate that the E,/ 
creatinine ratio does not correct for fluctuations in E; 
excretion measured over a limited time period only. 
This finding is consistent with some reports, *® *° but in 
disagreement with others.” Our 5 year clinical 
experience with thousands of urinary E, and creatinine 
determinations permits us to conclude that the 
E,/creatinine ratio is not a reliable substitute for a 
24-hour urinary Es determination if the creatinine 
measured in the urine aliquot submitted for analysis 
comprises less than half the patient’s - 24-hour 
creatinine excretion. ; 

. It is of interest to note that day-to-day changes in 
unconjugated plasma E; concentrations equaled those 
of total plasma E, and that both were considerably 
smaller than variations in 24-hour urinary E; excretion 
despite in-hospital urine collections. However, the 
smallest day-to-day changes were observed with uri- 
nary E,/creatinine ratios on 24-hour urine collections. 
These data are in agreement with our conclusions from 
a previous larger study” suggesting that a fall in 
urinary E of more than 35 per cent may be regarded 
as “significant” if it is accompanied by a comparable 
decrease in E,/creatinine ratio. Based on limited 
data from 14 patients totaling 127 observations of 
day-to-day changes. in this study, a fall in plasma 
unconjugated and/or total Ez may have to exceed some 
40 to 45 per cent of the mean of the three preceding 
determinations in order to have less than a 1 per cent 
likelihood of representing a change which is unrelated 
to reduced fetoplacental Eg production secondary to 
fetal distress. Further long-term experiments in high- 
e risk pregnancies are necessary to establish whether 
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Fig. 4. Averages and standard errors of relative unconju- 
gated, total, and immunoreactive plasma E, concentrations 
and of urinary estriol and estriol/creatinine excretion rates at 
various times in a 24 hour period. The data obtained in 12 
individual patients were normalized to per cent values by 
calculating the ratio of the observed value to the patient's 24 
hour average x 100. 


fetal distress drops plasma unconjugated and/ total Es 
in excess of 40 to 45 per cent and whether or not 
recognition of such a decrease within 24 hours would 
leave sufficient time for successful obstetric interven- 
tion. 

The authors are indebted to Mrs. A. G. Freeman, R. 
N. B. S., for collecting blood specimens from normal 
pregnancies, to the Nursing Staff from the high-risk 
antepartum ward of the LAC-USC Women’s Hospital 
for their kind cooperation, and to Miss Y. Livett for 
expert technical assistance. 
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ne reasons for acceptance or rejection o 

an oral contraceptive are many. Some are hers and 
some are yours. 

In the main, her reasons for rejection, often 

ighly subjective, are based on side effects — 

and side effects are only partially predictable from 
history and examination. 

The ultimate test, then, of oral contraceptive 
acceptability must be what happens when she takes it 
since both your judgment and hers will be based on... 





Real Life Experience 


From real life... 


A Woman satisfiec 
her oral contracept 







One important reason for 
patient satisfaction: Usually no 
G.I. discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidence of nausea and vom- 
iting was 3.3%. Actual patient dropout rate* due to nausea 
and vomiting was 2.9% (33 subjects.) Overall patient drop- 
out rate was 14.4% due to all adverse reactions. Serious 
reactions, as well as minor adverse reactions, have been 
reported following the use of all oral contraceptives. Be- 
fore prescribing, the complete product information should | 
be consulted for special note, contraindications, Warnings, 
precautions and adverse reactions. Thereafter. the phy- 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected. 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file. Lederle Laboratories) 

“Dropout rates are based on total patient population (1,156); inci- 
dence reflects only those patients who completed one or more cycles (956). 


orethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets Skis a A iti 


Progestin/Estrogen content balanced fc 
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See last page of this advertisement for brief summary 
of prescribing information. 


Judy Barrett, Housewife 

Pittston, Pennsylvania 

Age 22, married 6 years, 2 children’ =. 
Cycle experience with Zorane 1/50783 





° e “I don't seem to gain much weight 
he majority with the pill and I don’t get sick. I take 
i itat night just before I go to bed... 
then I sleep right through. And I don't 
get sick.” 


From real life... 


A Woman satisfiec 
her oral contraceptiv 


Among the reasons patients remain 

satisfied: Withdrawal bleeding is | 
usually regular and there is usually | 
no undue discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25.983 cycles, the incidence was 2.2% for amen- 
orrhea and 2.0% for dysmenorrhea. Actual patient dropout 
rate* was 1.1% (13 subjects) for amenorrhea and 0.2% (2 
subjects) for dysmenorrhea. Overall patient dropout rate 
was 14.4% due to all adverse reactions. Serious reactions. 
as well as minor adverse reactions, have been reported 


following the use of all oral contraceptives. Before pre- 
scribing, the complete product information should be ; 
consulted for special note, contraindications, warnings, EA P 


precautions and adverse reactions. Thereafter., the phy- 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file, Lederle Laboratories) 

“Dropout rates are based on total patient population (1.156): inci- 
dence refiects only those patients who completed one or more cycles (956). 
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See last page of this advertisement for brief summary 
of prescribing information, 


he majority 


Mrs. Linda McKinnon, Housewife 
Nederland, Texas : 

Age 25, married 7 years, 2 children ` 
Cycle experience with Zorane 1/50: 16 





“You always know when you're 
going to start... I love knowing that... 
you can always plan...1 think it’s great. 
And, not having any cramps, too, because 
I used to have cramps.” 


From real life... 


A Woman satisfiec 
her oral contraceptive 


TETEN 









One reason for long-term patient 
satisfaction: Weight gain usually 
not a problem 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estro- ! 
gen content and progestin:estrogen ratio that appears to $e pm Smihiai 
be highly acceptable to the majority of women. z we 

From clinical studies: In a study population of 1156 ie: 
women, 25.983 cycles, the incidence of weight gain was 
0.4%. Actual patient dropout rate*due to weight gain was 
2.0% (23 subjects). Overall patient dropout rate was 
14.4% due to all adverse reactions. Serious reactions. as 
well as minor adverse reactions, have been reported fol- 
lowing the use of all oral contraceptives. Before. prescrib- 
ing. the complete product information should be consulted 
for special note, contraindications, warnings, precautions 
and adverse reactions. Thereafter, the physician should 
remain alert to the earliest manifestations of any serious 
disorder. Should any occur or be suspected. the oral con- 
traceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects. should any occur. 
(Data on file, Lederle Laboratories) 


*Dropout rates are based on total patient population (1.156); inci- | 
dence reflects only those patients who completed one or more cycles (956). 
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Norethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets Se eet Se 


Progestin/Estrogen content balanced fo 





See last page of this advertisement for brief summary 
of prescribing information. 


Rone Alice Eichenberger, High School ~ 7 
Pete Business Teacher, Louisville, Kentuce 
ou Age 28, married 7 years, no children 
Cycle experience with Zorane 1/50: 13 





“Tve fluctuated between 115 and 


e e 
he majority 120...and have had no appreciable 


weight gain...since I’ve been on Zorane.” 


Norethindrone Acetate, | mg and Ethinyl Estradiol, 50 meg 
Oral Contraceptive Tablets 


Zorane 1/50 


Also available from Lederle 


Progestin/Estrogen 
content balance 
the majority 


for 


Zorane 1.5/30 Norethindrone Acetate. 1.5 mg. and Ethinyl Estradiol, 30 meg. 


Zorane 1/20 


Special Note: Oral contraceptives have been 
marketed in the United States since 1968. 
Reported pregnancy rates vary from product to 
product. The effectiveness of sequential products 
appears to be somewhat lower than that of com- 
bination products. Both types provide almost 
completely effective contraception. The dropout 
rate for medical reasons, as observed in clinical 
tals, with ZORANE 15/30 appears to be the 
same as that of higher dose combination prod- 
ucts. The dropout rate due to irregular bleeding 
was somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
cal reasons attributable to the drug. (ZORANE 
1/20 only: The effectiveness is somewhat lower 
than that of the higher dese combination prod- 
ucts. Both provide almost completely effective 
contraception. Dropout rate for medical reasons 
appears to be somewhat higher than with higher 
dose combination products. due particularly to 
irregular bleeding.) An increased risk of throm- 
boembolic disease associated with use of hor- 
monal contraceptives has now been shown in 
studies conducted in both Great Britain and the 
United States. Other risks, such as those of ele- 
vated blood pressure. liver disease, reduced 
tolerance to carbohydrates, have not been quan- 
titated with precision. Long-term administration 
of both natural and synthetic estrogens in subpri- 
mate animal species in multiples of the human 
dose increases the frequency for some animal 
carcinomas. These data cannot be transposed 
directly to man. Possible carcinogenicity due to 
the estrogens can neither be affirmed nor refuted 
at this time. Close chnical surveillance of all 
women taking oral contraceptives must be 
continued. 


Indications: For control of conception. 


Contraindications: Thrombophlebitis, throm- 
boembolic disorders, cerebral apoplexy, or a past 
history of these conditions: markedly impaired 
liver function: known or suspected carcinoma 
of the breast: known or suspected estrogen- 
dependent neoplasia; undiagnosed abnormal 
genital bleeding: pregnancy. 


Warnings: If early signs of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, 
pulmonary embolism. retinal thrombosis) occur 
or are suspected, discontinue use of drug im- 


mediately. (Studies indicated a higher risk of 





these conditions with use of these drugs. not per- 
sisting after drug stoppage and not enhanced by 
long-term use.'-4) If sudden partial or complete 


loss of vision occurs, or if there is sudden onset of 


proptosis, diplopia or migraine: or if examination 
reveals papilledema or retinal vascular lesions, 
discontinue medication. Safety of use in preg- 
nancy has not been established. therefore rule 
oul pregnancy in any patient who has missed two 
consecutive periods before continuing con- 
traceptive regimen: if prescribed schedule has 
not been adhered to, consider possibility of preg- 
nancy with first missed period. A smali fraction 
of hormonal agents has been identified in the 
milk of mothers receiving these drugs: long- 
range effect to the nursing infant has not yet 
been determined. 


Precautions: Pretreatment and periodic physical 
examinations of breasts and pelvic organs should 
include Papanicolaou smear (Estrogens have 


produced tumors, some malignant. in 5 species of 


subprimate animals.) Hf endocrine and liver func- 
tion tests are abnormal in patients taking these 
drugs, repeat tests after drug withdrawal for 
2 months. With use of these drugs. pre-existing 
uterine fibromyomata may increase in size: and 
some conditions (7.¢., epilepsy, migraine, asthma, 
cardiac or renal dysfunction) may be influenced 
by fluid retention: observe carefully for such. 
With use of ZORANE 15/30 or ZORANE 1/20, 
alteration in menstrual patterns may be induced. 
Since the amount and duration of flow and cycle 
length may vary, this must be considered in 
attempting to determine if cause of bleeding is 
organic. (ZORANE 1/50 only: In breakthrough 
bleeding or all cases of irregular bleeding per 
vaginam, keep in mind nonfunctional causes and 
take adequate diagnostic measures.) With history 
of psychic depression, discontinue drug if depres- 
sion recurs to a serious degree. Possible influence 
of prolonged ZORANE therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function 
awaits further study. A decrease in glucose 
tolerance has been seen in some patients on oral 
contraceptives: carefully observe diabetics on 
such therapy. Patient age is no absolute Jimiting 


factor, although these drugs may mask onset of 


climacteric. The pathologist should be advised of 
ZORANE therapy when relevant specimens are 
submitted. Susceptible women may have an 
increase in blood pressure following use of con- 
traceptive steroids. 





(Ð LEDERLE LABORATORIES 


A Division of American Cyanamid Co., Pear! River, N.Y. 10965 


Norethindrone Acetate. | mg. and Ethinyl Estradiol. 20 meg. 


s 

Adverse Reactions Observed in Patients 
Receiving Contraceptives: Statistically signifi- 
cant association demonstrated between use of 
oral contraceptives and: thrombophlebitis, 
pulmonary embolism, cerebral thrombosis. Sug- 
gestive evidence, neither confirmed nor refuted, 
between use and neuro-ocular lesions leg., 
retinal thrombosis, optic neuritis). Known to 
occur: nausea, vomiting, GI symptoms (ab- 
dominal cramps, bloating). breakthrough bleed- 
ing, spotting, change in menstrual flow, amenor- 
thea during and after treatment, edema, 
chloasma or melasma, breast changes (tender- 
ness, enlargement, secretion), weight change (in- 
crease or decrease), changes in cervical erosion 
and secretions, suppression of lactation when 
given immediately post-partum, cholestatic jaun- 
dice, migraine, allergic rash, rise in blood 
pressure in susceptible women, mental depres- 
sion. Reported association with use. neither con- 
firmed nor refuted: anovulation post treatment, 
premenstrual-like syndrome, changes in libido, 
changes in appetite. cystitis-like syndrome, 
headache, nervousness, dizziness, fatigue, back- 
ache, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic 
eruption, itching. May Alter Laboratory Results 
in: hepatic function (increased sulfo- 
bromophthalein retention and other tests), 
coagulation tests (increase in prothrombin, Fac- 
tors VIL VIEL EX. X), thyroid function (increase 
in PBI, and butanol extractable protein bound 
iodine. and decrease in T? uptake values), 
metyrapone test, pregnanediol determination. 
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Treatment of cervical carcinoma 
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Danville, Pennsylvania 


A comparison of cervical carcinoma survival data is made between a large specialized 
cancer treatment center, M. D. Anderson, and a general regional medical center with 
15,000 inpatient admissions and over 250,000 outpatient visits per year. End results are 
identical and did not depend on the percentage of time spent by the gynecologists or 


radiation therapists on problems of pelvic cancer. 


AS REGIONALIZATION of cancer care receives in- 
creasing emphasis, certain prevailing concepts need 
validation or possible challenge. Among the criteria 
considered applicable to therapeutic cancer centers, 
where the best possible care is given, are (1) number of 
- new cases treated per year and (2) clinical time gyne- 
cologists devote strictly to cancer work. 

A comparative study of cancer survival figures 
should help reconcile the issue of optimum results and 
its relationship to the number of new cases treated per 
year. The other point is more subtle and cannot be 
directly measured; however, examination of these 
important issues in the context of survival figures is 
relevant. 


Material and methods 


In 1965 the authors! established a protocol for the 
treatment of invasive cervical carcinoma. According to 
plan, once the diagnosis is established, the care of 
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Table I. Carcinoma of the cervix (1965-1972) 


(No.) 


Stage 0 137 
Stages I to IV 200 
Stage V (incomplete treatment elsewhere) 47 

Total 384 





patients is a team effort by gynecologists and therapeu- 
tic radiologists. They work together every step of the ` 
way. Administration of radiation follows the standards 
set by Fletcher? and, while some flexibility is permitted, 
a therapeutic design is carefully followed. If alterations 
seem indicated they are made jointly by gynecologists 
and radiologists. Decisions for the use of radical sur- 
gery as either primary or secondary component of the 
treatment plan are arrived at the same way. Taylor’s® 
suggestion of “a mutually advantageous system of co- 
operation” is operational. 
Staging of the disease is done in a conventional man- 


.ner and always in consultation with at least one other 


therapeutic radiologist and two other gynecologists. 
Stage IV lesions are clearly established with pọsitive 
biopsies from either the bladder or rectum or both. 

Into this therapeutic environment 384 cases of cer- 
vical carcinoma have come during the period 1965- 
1972 (Table 1). To answer our questions we have stud- 
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Table II. Stage I carcinoma of the cervix (1965-1972)* 


PEEL: 7 [i 





February 1, 1976 
Am. J. Obstet. Gynecol. 


Table IV. Stage III carcinoma of the cervix 
(1965-1972)* 


BBnn keene eed SE 


l 0 49.5 0 1.0 1.0 10 0 
2 40 0 1 7 45 0 1.0 1.0 0 60 
3 41 1 1 10 35 0.29 0.971 0.971 1.0 0.026 
4 28 00 6 25 0 1.0 0.971 0 0 
5 22 0 0 0 22 0 1.0 0.971 0 0 
*Legends: 
Column 1. Years of observation; X to x + 1. 
Column 2. Alive at beginning of interval; ly. 
Column 3. Died during interval; dą. 
Column 4. Lost to follow-up during interval; ux. 
Column 5. Withdrawn alive during interval; wx. 
Column 6. Effective number exposed to risk of dying; 
1x. . 
Column 7. Proportion dying; qx- 
Column 8. Proportion surviving; px. 
Column 9. Cumulative proportion surviving from 


treatment through end of interval: Py. 
Column 10. Intercurrent deaths. 
S. E., standard error. 


Table III. Stage II carcinoma of the cervix 
(1965-1972)* 





1 51 0.216 0.784 0.784 0.058 
2 38 il : 36.5 0.301 0.699 0.548 i 0.074 
3 24 3 1 4 21.5 0.140 0.860 0.471 0 0.071 
4 16 00 3 145 0.0 1.000 0.471 0 0.000 
5 13 1 0 0 136 .077 0.923 0.435 0 0.074 
*Legends: 

Column 1. Years of observation; X to X + 1. 

Column 2. Alive at beginning of interval; ly. 

Column 3. Died during interval; dx. 

Column 4. Lost to follow-up during interval; ux. 

Column 5. Withdrawn alive during interval; wx- 

Column 6. Effective number exposed to risk of dying; 

1%- 

Column 7. Proportion dying; qx- 

Column 8. Proportion surviving; px. 

Column 9. Cumulative proportion surviving from 


treatment through end of interval; Py. 
Column 10. Intercurrert deaths, 
S. E., standard error. 


Table V. Stage IV carcincma of the cervix 
(1965-1972)* 


84 7 0 0 83 0.084 0.915 0.916 0.030 
2 75 2 0 4 72 0.028 0.972 -0.890 3 0.019 
3 67 1 1 9 62 0.016 0.984 0.876 0 0.015 
4 56 2 1 14 48 0.062 0.953 0.839 1 0.027 
5 38 0 1 8 33.5 0.000 1.000 0.839 0 0.000 

*Legends: 

Column 1. Years of observation; X to X + 1. 

Column 2. Alive at beginning of interval; ly. 

Column 3. Died during interval; dx. 

Column 4. Lost to follow-up during interval; uy. 

Column 5. Withdrawn alive during interval; wx. 

Column 6. Effective number exposed to risk of dying; 

lg- 

Column 7. Proportion dying; qx. 

Column 8. Proportion surviving; px- 

Column 9. Cumulative proportion surviving from 


l ea a SE 
1 


treatment through end of interval; P,. 
Column 10. Intercurrent deaths. 
S. E., standard error. 


ied the 200 Stages I to IV patients treated entirely at 


Geisinger Medical Center—52 per cent of our cervical _ 


malignancy problem. These have been uniformly man- 
aged in accordance with our protocol for invasive 
cervical carcinoma. 

The data have been collated and analyzed in 
accordance with the modified life table method for 
cancer staging and end-result reporting. In brief, “this 
method utilizes all survival information accumulated 
up to the closing date of the study and describes the 
manner in which the patient group was depleted 
during the total period of observation’* (see legends 
for Tables II to IV). 


113 5 1 0 0.417 0.583 0.583 1 0.137 
2 6 3 0 0 n 5 0.545 0455 0.285 1 0.203 
3 22 00 2 1.000 0.0 0.0 0 0 
4 00 00 0 9 1.0 0 0 0 
5 0000 0 0 1.0 0 Q .0 
*Legends: 
Column 1. Years of observation; Xx to X + 1. 
Column 2. Alive at beginning of interval; ly. 
Column 3. ‘Died during interval; d,. 
Column 4. Lost to follow-up during interval; ux. 
Column 5. Withdrawn alive during interval; wx. 
Column 6. Effective number exposed to risk of dying; 
ee 
Column 7. Proportion dying; qx. 
Column 8. Proportion surviving; px. 
Column 9. Cumulative proportion surviving treatment 


through end of interval; P,. 
Column 10. Intercurrent deaths. 
S. E., standard error. 


Results 


The results for the series are given according to stage 
of disease in Tables II to V and for all stages, as a 
group, in Table VI. Summarizing the actuarial calcula- 
tions, our 5 year survival rate is shown in Table VII. 
Computer-controlled grapas (Figs. 1 to 3) lend addi- 
tional visibility to the data.* M. D. Anderson’s results 
are compared with ours in Table VIII. 


*Statistical analysis by D. J. Wright, Ph.D. 
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Table VI. All stages of carcinoma of the cervix 
(1965-1972)* 


ie beble ee es 


1 200 28 3 0 195.5 0.118 0.882 0.882 6 0.023 
2 168 16 1 13 159 0.101 0.899 0.794 4 0.023 
3 134 7 3 23 120.5 0.058 0.942 0.747 1 0.020 
4 100 2 1 23 87.5 0.023 0.977 0.730 1 0.015 
5 73 1 1 8 685 0.015 0.985 0.720 0 0.014 





*Legends: 

Column 1. Years of observation; X to X + 1. 

Column 2. Alive at beginning of interval; lx. 

Column 3. Died during interval; dx. 

Column 4. Lost to follow-up during interval; ux. 

Column 5, Withdrawn alive during interval; wx. 

Column 6. Effective number exposed to risk of dying; 
Íz: 

Column 7. Proportion dying; qx- 

Column 8. Proportion surviving; px- 

Column 9. Cumulative proportion surviving from 
treatment through end of interval; Py. - 

Column 16. Intercurrent deaths. 

S.E., standard error. 


Table VII. Five-year survival summation 


(%) 








Stage I : 97.1 

Stage Il 83.9 

Stage III 43.5 

Stage IV 0 

All stages 72.0 
Comment 


Symmonds,* in his paper entitled, “Where gyneco- 
logic cancer should be treated.” dealt with the issues 
under discussion here. He summed up by stating that 
optimum results are achieved where there exists a 
“desirable combination of adequate facilities, cancer 
volume, and talented personnel.” These character- 
istics—the mark of an acceptable cancer treatment 
center—leave little room for argument. Can we be 
more specific and examine each of Symmonds’ cate- 
gories more closely? 

First, there is essentially no end-result difference 
when comparing the country’s largest gynecologic 
cancer service, M. D. Anderson, and one of the nation’s 
smaller, Geisinger Medical Center. Whether they are 
representative centers for large or small case loads 
cannot be categorically stated. From our work itis plain 
that a smaller institution can duplicate the survival rate 
of the larger. However, we are left with no definition of 
“small” or what constitutes an “adequate volume” of 
cervical cancer cases. The Manual of Standards® suggests 
“a minimum of 25 new cases of invasive cervical 
carcinoma.” 
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Fig. 1. Carcinoma of the cervix, Stages I and II (1965-1972). 


The Wainright Tumor Clinic Association’s 1967 
survey of results in Pennsylvania Hospitals with tumor 
registries did not show a positive correlation between 
high case load and good results. In fact, an institution 
with 32 new cervical cases per year (the highest) 
reported an over-all 5 year survival rate of 18.6 per 
cent. 

Second, “adequate facilities,” as mentioned by Sym- 
monds, must be taken for granted. To adequately care 
for women with cervical carcinoma, megavoltage 
equipment under the surveillance of a radiation physi- 
cist, backed up by computerized calculations, and 
operated by therapeutic radiologists is so basic to the 
issue that alternatives are truly hazardous. 

Third, Symmonds’ “talented personnel” require- 
ment for involvement in successful oncologic treatment 
is an acceptable premise. Both gynecologist and 
radiologist must possess special oncologic knowledge 
while their experience and skills are enhanced by a full 
range of clinical activity—not just malignancy problems 
for the gynecologist nor only pelvic neoplasia for the 
therapeutic radiologist. ` 

Our results show that both radiologists and gyne- 
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Fig. 2. Carcinoma of the cervix, Stage III (1965-1972). 
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Fig. 3. Carcinoma of the cervix, Stages I to IV (1965-1972). 


Table VIII. Comparative five-year survival rates for cervical carcinoma 





(%) 


Sfage I 91.5 
Stage Ia : 83.5 
Stage IIb 66.6 
Stage IIIa ` 45.0 
Stage IIIb 36.0 
Stage IV 14.0 


. M. D. Anderson Hospital, 1,705 patients i 








Geisinger Medical Center, 200 patients 
(Fy 








cologists possess optimum clinical expertise for deal- 
ing with cervical cancer. They do not need to spend 
their working life in any set percentage of pelvic on- 
cology activity but rather maintain a full range of thera- 
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Clear-cell adenocarcinoma of the vagina and cervix: 


Survival data 
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Survival data on 36 patients with clear-cell adenocarcinomas are reported: seven with 
vaginal lesions and 29 with cervical lesions. Although the tumor responds to present 
treatment modalities, it tends to be associated with early lymph node involvement, thus 
making early diagnosis essential. Radiation as a primary therapeutic measure has often 
been followed by late recurrence, though many patients with these tumors were treated by 


older, low-energy modalities. 


SEVERAL RECENT papers have reported an associa- 
tion between maternal synthetic estrogen treatment 
and the development of clear-cell adenocarcinoma of 
the vagina and cervix in young women.** Although 
the risk to those exposed in utero may be less than was 
earlier anticipated, about 200 such cases are now listed 
in the national registry, and the specter of cancer 
remains over all young women whose mothers were 
treated with diethylstilbestrol.® 

Because the association of cancer and diethylstilbes- 
trol has been reported only recently, no long-term 
survival results are available from the tumor registry, 
although a preliminary report has been published.’ 
We thought it would be of benefit to report the surviv- 
al statistics for our patients who had clear-cell cancer. 
Although most of these patients were older and were 
without a positive maternal hormone history, our ex- 
perience may help in planning treatment for youn- 
ger patients exposed to maternal diethylstilbestrol who 
have clear-cell tumors. 


Materials and methods 


A total of 675 patients with primary cervical 
adenocarcinoma were seen at the Mayo Clinic from 
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1910 through 1972. A review of slides from these cases 
revealed 29 in which the diagnosis of clear-cell (meso- 
nephric) adenocarcinoma could be made. Likewise, 
20 cases of primary vaginal adenocarcinoma have been 
diagnosed between 1930 and April 1, 1974. On re- 
view, seven of the 20 were clear-cell adenocarci- 
nomas. Maternal history was obtained for patients 
with either vaginal or cervical malignancy of this type 
who were born since 1939, and this has been reported 
in detail elsewhere.’ Of 10 patients born since the 
synthesis of diethylstilbestrol and previously reported, 
four patients (one with vaginal and three with cervical 
cancers) had had associated maternal synthetic estro- 
gen treatment. Since the initial report, two additional 
patients with vaginal clear-cell cancer have been seen 
and both of these had associated maternal diethylstil- 
bestrol treatment. 

We used FIGO standards to establish the primary 
site of the tumor as well as its clinical stage. When no 
stage was assigned on initial work-up, staging was done 
retrospectively from the data in the records. Where 
differences between the clinical stage and the patho- 
logic extent of the tumor were found, these are noted 
in the text. 


Findings 


Vaginal tumors. Seven patients with primary vaginal 
clear-cell adenocarcinomas were treated at the Mayo 
Clinic between 1930 and April 1, 1974 (Table J). 
Surgery was the treatment of choice for patients who 
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Table I. Survival among seven patients who had clear-cell adenocarcinoma of the vagina (Mayo Clinic, 
1930-1974) 














Age at 
diagnosis 
r.) 






Stage Treatment 







Lymph nodes 


(at surgery) Status 





I 10* Radical hysterectomy and vaginectomy Neg. Alive, 7 yr. 
18 Radical hysterectomy and vaginectomy Neg. Alive, 6 yr. 6 mo. 
20* Radical hysterectomy and vaginectomy Neg. Alive, 10 mo. 
20* Radical hysterectomy and vaginectomy Neg. Alive, 4 mo. 
34 Radical hysterectomy and vaginectomy Neg. Alive, 4 yr. 3 mo. 
H 49 Radiation (250 kV.) (exenteration — Alive, 8 yr. 3 mo. 
2-yr. later for recurrence) (Neg.) (alive, 6 yr. 2 mo.) 
IV . 57 Biopsy only — Dead (9 mo.) 





*Associated maternal diethylstilbestrol treatment. 
Survival from diagnosis to death from disease. 


Table II. Staging in 29 cases of clear-cell 
adenocarcinoma of cervix (Mayo Clinic, 1910-1972) 


Stage | No. of patients 


I. 5. 
LA 2 
I-B 2 
Indeterminate 1 
Il ll 
H-A 
II-B 
Indeterminate 
Ill 


m CONT 


zl 
Ohh o 


Total 


had Stage I tumors. One patient (Stage II lesion) re- 
quired total exenteration 24 months after the com- 
pletion of radiation therapy but is now tumor-free at 
74 months of follow-up. Three of the seven patients 
are 5 year survivors and three others are alive and well 
4, 10, and 51 months after operation. One patient with 
Stage IV disease died 9 months after diagnosis. 

Cervical tumors. Sixteen patients had Stage I or II 
lesions and 13 had Stage III or IV lesions (Table II). 

Although all five patients with Stage I disease had 
lesions confined to the cervix, three had clinically 
underdiagnosed lesions at surgery (Table III). In one 
patient the tumor extended to the vaginal wall; in 
another the iliac lymph nodes were positive. The third 
patient had had a malignant polyp removed by her 
local physician. She was referred to the Mayo Clinic 
where, at surgery, she had no residual tumor in the 
cervix or uterus but had several positive aortic nodes. 
This patient had a positive maternal history for di- 
ethylstilbestrol. 

Eight of the 11 patients with Stage II lesions 
underwent exploratory laparotomy and definitive 


surgery (Table IV). Of the eight, three had positive 
lymph nodes and two of the three died of recurrent 
disease. Three patients received primary irradiation, 
two after biopsy only and the third was considered 
inoperable at exploration. All three patients treated 
with irradiation have died of disease, although two 
survived 5 years. 

All nine patients with Stage III lesions were treated 
with primary irradiation (Table V). All nine had re- 
current disease and seven have died. Three patients 
underwent exenteration for recurrence after irradia- 
tion and two of the three are alive more than 5 years 
after exenteration. 

Three patients with Stage IV disease were seen in 
a preterminal state, and all three lived less than 1 
month. A fourth patient received palliative irradiation 
and died 17 months after diagnosis. 

Delay in therapy. Twenty-two patients had delay in 
diagnosis from the onset of irregular vaginal bleeding, 
which was the only presenting symptom (Table VI). 
The seven patients who had no delay were asymptoma- 
tic and the lesions were diagnosed by routine examina- 
tion. For another seven patients the delay interval was 
not recorded. Two patients with Stage III cervical tu- 
mors were asymptomatic; for an additional three with 
Stage III lesions the delay to diagnosis was 6 months 
or less. x 

Tumors associated with maternal diethylIstilbestrol. 
Three patients with vaginal and three (possibly four) 
with cervical tumors had had associated maternal di- 
ethylstilbestrol. The cervical tumors (with the excep- 
tion of the cervical polyp) could represent extension of 
a primary vaginal tumor but would be considered 
“cervical” tumors under FIGO standards. 

All seven patients were treated with radical hysterec- 
tomy; postoperative irradiation was given to the two 
patients who had positive lymph nodes (Table VII). In 
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Table III. Survival among five patients who had clinical Stage I clear-cell adenocarcinoma of the cervix (Mayo 
Clinic, 1910-1972) 














Age at 
diagnosis 
Or.) 





Status 


I-A 7 Local excision (?) Alive, 27 yr. 11 mo. 

I-A 7* ‘Radical hysterectomy and palliative Pos. Alive, 5 yr. 10 mo. 
irradiation 

I-B 13 Local excision (?) Alive, 40 yr. 4 mo. 

I-B 21 Radical hysterectomy and vaginectomy Neg. Alive, 3 yr. 5 mo. 
{vaginal extension) 

iI 75 Exploration only Pos. Dead 


*Associated maternal diethylstilbestrol treatment. 


Table IV. Survival among 11 patients who had 
clinical Stage II clear-cell adenocarcinoma of the 
cervix (Mayo Clinic, 1910-1972) 








Age at 
diagnosis 
Status 


Irradiation only (200 kV.): 


II-A 63 (?) Dead (4 yr. 7 mo.)* 
II-B 32 Pos. Dead (5 yr. 1 mo.)* 
H 21 (?) Dead (5 yr. 7 mo.)* 
Radical hysterectomy: 
II-A 14 Pos. Dead (4 yr. 6 mo.)* 
II-A 15+ Neg. Alive, 7 yr. 1 mo. 
ILA 19% Neg. Alive, 2 yr. 2 mo. 
ILA 29° Pos. Alive, 5 yr. 8 mo. 
ILA 36 Neg. Alive, 18 yr. 4 mo. 
H-B 10 Neg. Alive, 10 yr. 1 mo. 
II-B 23 Neg. Alive, 4 yr. 2 mo. 
Radical hysterectomy and irradiation: 
II-A ` 19} Pos. Dead (2 yr. 4 mo.)* 


*Time in parentheses represents survival time. 
tAssociated maternal diethylstilbestrol treatment. 


tAssociated maternal diethylstilbestrol treatment uncer- 
tain. : 


addition to the radical hysterectomy, the patients with 
vaginal tumors underwent total vaginectomy and sub- 
sequent vaginal reconstruction during the postopera- 
tive period. 


Comment 


Although the conclusions that can be drawn from a 
small series such as ours are limited, the data indicate 
several trends that may be helpful in planning therapy. 
First, clear-cell adenocarcinoma confined to the vagina 
can be managed successfully with radical surgery. The 
prognosis seems to be better than that for patients with 
squamous-cell cancer of the same stage.” Second, 
because three patients with clinical Stage I and four 
with clinical Stage II clear-cell adenocarcinomas of the 
cervix were found at laparotomy to have lesions that 





Table V. Survival among nine patients with clinical 
Stage III clear-cell adenocarcinoma of the cervix 
(Mayo Clinic, 1910-1972) 








Treatment 


Irradiation only 46 Dead (11 yr. 6 mo.)* 
(radium + 200 kV.) 
Irradiation only 65 Dead (5 yr. 10 mo.)* 
(radium + 200 kV.) j 
Irradiation only 35 Dead (1 yr. 8 mo.)* 
(radium + 200 kV.) 
Radium 82 Dead (1 yr. 10 mo.)* 
Co 63 Dead (1 yr. 3 mo.)* 
External radiation 55 Dead (6 yr.)* 
only (? type) 
Radium + internal 40 Alive (11 yr. 9 mo.)* 
radiation$ K9 yr. 1 mo.)¥ 
Radium + Co¥ 55 Alive (10 yr. 2 mo.)* 
: (7 yr. 5 mo.)t 
Radium + Cot 51 Dead (2 yr. 1 mo.)* 
{1 yr. 5 mot 





*Time in parentheses represents survival time after 
diagnosis. 

{Survival after exenteration. 

Irradiation followed by exenteration for recurrence. 


Table VI. Delay in diagnosis in 36 cases of vaginal 
and cervical clear-cell adenocarcinoma 





No. of Delay 
patients Stage |. (mo.)* 
Vaginal adenocarcinoma: 
5 I 0,7 0,7 5, 6, 7t 
1 II 0 
1 IV 6 
Cervical adenocarcinoma: 
5 I 0, 0, 2, 4,¢ 12 (mean 3.6, median 2.0) 
ll II 2,f 3, 4, 4, 6,f 6, 12, 24, 24,t 60, (?) 
(mean 14.5, median 6.0) 
9 III 0, 0, 2, 4, 6, 18, 40, (2), (?) 
(mean 10.0, median 4.0) 
4 Iv e} C} C} O) 





*0 delay means discovered on routine examination. 
tAssociated maternal diethylstilbestrol treatment. 
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Table VIL. Survival among patients who had diethylstilbestrol-associated tumors 








Treatment 


Vaginal adenocarcinoma: 





10 Radical hysterectomy and vaginectomy Neg. Alive, 7 yr. 
I 20 ‘Radical hysterectomy and vaginectomy Neg. Alive, 10 mo. 
I 20 Radical hysterectomy and vaginectomy Neg. Alive, 4 mo. 
Cervical adenocarcinoma: 

I-A* . 7 Radical hysterectomy and irradiation Pos. Dead (5 yr. 10 mo.) 
ILA 15 ` Radical hysterectomy Neg. Alive, 7 yr. 1 mo. 
II-A 194 Radical hysterectomy Neg. Alive, 2 yr. 2 mo. 
H-A 19° Radical hysterectomy and irradiation Pos. Dead (2 yr. 4 mo.)t 





*Tumor confined to cervical polyp, but with positive lymph nodes. 


{Time in parentheses represents survival from diagnosis. 


Associated maternal diethylstilbestrol treatment uncertain but suspected. 


were “understaged,” abdominal exploration would ap- 
pear reasonable in all patients with clear-cell disease 
to determine more accurately the extent of the lesion; 
this will aid in the planning of appropriate and 
adequate therapy. Third, irradiation alone has been 
followed by late recurrence in all three patients who 
had Stage II cervical tumors treated by this modality. 
Generally, however, the patients who received irradia- 
tion were those who were seen earliest in this series, 
and this does not represent the results of the newer 
methods of delivering radiation therapy. Also, several 
of the patients who had surgery only have been 
followed less than 5 years, although four are long-term 
survivors. Fourth, irradiation was followed by recur- 
rence in all nine patients with Stage III cervical tumors 
who were so treated. Because of this, exploratory 
laparotomy may be indicated, and an exenterative 
operation considered. Exenteration may provide pro- 
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A quantitative study of the pregnancy zone protein in 
sera of women taking oral contraceptives 
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Umeå, Sweden 


By means of a single radial immunodiffusion the concentraticn of “the pregnancy zone 
protein” (PZ) was measured in sera from women taking oral contraceptive drugs. Women 
taking only 0.3 mg. of norethisterone were found not to induce measurable amounts of 
PZ, whereas women taking combined contraceptive drugs showed a significant rise in ` 
concentration of PZ. After six months’ treatment, 1 mg. of norethisterone and 0.1 mg. of 
meastranol daily were found to give an average concentration of PZ amounting to 59 
mg. per 100 ml., that is, approximately half of the concentration of PZ in sera from. 
women during the last trimester of pregnancy. Different combined contraceptive pills gave 


rise to different concentrations of PZ. 


THE PREGNANCY ZONE protein (PZ), recently pur- 
ified with a molecular weight of 359,000} ? is known to 
be found in sera of women during pregnancy.** In 
nonpregnant women or men PZ is generally not 
detectable by immunodiffusion test (less than 4 mg. per 
100 ml.). This a-globulin, first described by Smithies,® 
has been found to have immunosuppressive proper- 
ties." During pregnancy PZ -can be detected in 
increasing amounts from the end of the first trimester, 
and during the last trimester the average level is about 
100 mg. per 100 ml. After delivery the concentration 
decreases rapidly. 

Estrogen seems to be necessary for the induction of 
PZ.> £ PZis found not only in pregnant women but also 
in women taking oral contraceptive drugs" and in 
men treated with estrogen for prostatic cancer. 1” 
Previous investigations’* 1 1” indicate that the occur- 
rence of PZ is related to the composition of the drugs. 
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The purpose of the present investigation was to 
measure quantitatively the variations of PZ in women 
treated with oral contraceptive drugs and to study the 
level of PZ in relation to the composition of the oral 
contraceptive drugs. 


Material and methods 

A total of 322 blood samples were drawn from 103 
women prior to and during treatment with oral 
contraceptives. The blood samples were collected 


` without anticoagulant. After coagulation the serum 


was decanted and stored at — 20° C. until use. All sera 
were coded and tested blindly. 

Of the 103 women, 80 were specially selected 
according to certain criteria. They were all healthy and 
were not taking other drugs. They had not been 
pregnant and they had never been treated with oral 
contraceptives before the investigation. These 80 
wamen were divided into two groups: twenty-two were 
treated with a combination of 1 mg. of norethisterone 
and 0.1 mg. of mestranol (Norinyl 1 + 100) and 58 
women were treated with 0.5 mg. of norgestrel and 
0.05 mg. of ethinyl estradiol (Ovral). Blood samples 
were obtained before treatment and then after one 
month, three months, and, in some women, also after 
six months of treatment. 

In addition to these 80 women, a third group of 23 
women were examined during treatment with low-dose 
progestin contraceptives. They had previously tried 
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Table I. Concentration of pregnancy zone protein during treatment with oral contraceptive drugs 





Composition of drug 





Norethisterone, 0.3 mg. <4 + 0(23) <4+0 (21) 
(Nor-Q.D.) 

Norgestrel, 0.5 mg., <4 + 0(58) 11 + 17 (55) 
ethinyl estradiol, 0.05 mg. 
(Ovral) 

Norethisterone, 1 mg., <4 + 0 (22) 22 + 21 (21) 


mestranol, 0.1 mg. 
(Norinyl 1 + 100) 


Numbers in parentheses are the numbers of pátients. 


combined oral contraceptives and wanted to change 
for various reasons. Pills containing 0.3 mg. of. 
norethisterone (Nor-Q.D.) were used and blood 
samples were obtained after one and three months of 
treatment. 

The serum concentration of PZ was measured by 
means of single radial immunodiffusion’® 1 as de- 
scribed in a previous publication.2 With this method 
the lowest concentration of PZ that could be accurately 
measured was 5 mg. per 100 ml.8 


Results 


Before treatment a measurable serum concentration 
of PZ( > 4mg. per 100 ml.) was found in only six of 
103 women, and there was no value exceeding 10 mg. 
per 100 ml. 

OFf the 80 women taking combined oral contracep- 
tives, 54 were found to respond with elevated levels of 
PZ (> 10 mg. per 100 ml) in the serum. The 
remaining 26 women on combined pills and the group 
of 23 women treated with progestin pills only showed 
no increase in the PZ concentration during the period 
of treatment. - 

_ Between the two groups of women taking combined ~ 
pills there were marked differences. The frequency of 
individuals with increased amounts of PZ, that is, more 
than 10 mg. per 100 ml. was 91 per cent for women 
taking norethisterone, 1 mg., and mestranol 0.1 mg., 
while the corresponding figure for those taking 
norgestrel, 0.5 mg., and ethinyl estradiol, 0.05 mg. was 
59 per cent (Table I). This difference was statistically 
significant (p < 0.01). 

ie Furthermore, the mean values for the concentration 
of PZ as seen in Fig. 1 were higher in women taking 
Norinyl 1 + 100 than in women taking Ovral. The 
significance of difference after one, three, and six 
months was p < 0.05, p < 0.05, and p < 0.05, respec- 
tively. Also, when women with no detectable increase 
of PZ during treatment were excluded the mean value 


p , Level of PZ mg. per 100 ml., (mean + §.D.) — i 
After 1 month After 3 months After 6 months 






Per cent of women with 
increased amounts of PZ 
(> 10 mg. per 100 ml.) 
during treatment 


<4+0 (21) Es 0 


17 + 26 (43) 22 + 29 (28) 59 


47+37(21) 59 + 41 (19) 91 


for the concentration of PZ after six months, was 
higher for women taking Norinyl 1 + 100, that is, 57 
compared to 33 mg. per 100 ml. (P < 0.05). 

The duration of treatment seemed to be of impor- 
tance (Fig. 1 and Table I). Thus, the PZ concentration 
increased rapidly during the first month of treatment 
and thereafter the mean values were more stable and 
only slightly increasing. In both groups the increase of 
PZ was most pronounced during the first month of 
treatment (Norinyl 1+ 100, p< 0.01; and Ovral, 
p < 0.01). The further increase between one and three 
months was not statistically significant for Ovral, but 
that for Norinyl 1 + 100 was significant (p < 0.05). 
The increase between three and six months was not 
statistically significant for any group. 


Comment 


The present investigation confirms that induction of 
PZ is not exclusive to pregnancy but is found also 
during hormonal treatment, that is, combined con- 
traceptive drugs. The mean concentration of PZ 
during this treatment was lower than that during 
pregnancy. In a previous investigation’ the mean 
concentration during the last trimester of pregnancy 
was found to be about 100 mg. per 100 ml. The highest 
mean value now observed in this study (six months’ 
treatment with Norinyl 1 + 100} was 59 mg. per 100 
mi. (Table I}—approximately half the mean concentra- 
tion during pregnancy. The inducing factor is most 
likely estrogen which is present in much higher 
concentrations during pregnancy than during treat- 
ment with modern contraceptive drugs. This explana- 
tion is supported by the present observation that none 
of the 23 women taking progestin only-contraceptives 
(norethisterone, 0.3 mg.) showed increased amounts of 
PZ. PZis also found in men treated with estrogen.!® 17 

There is an individual variation in the ability to pro- 
duce increased amounts of PZ. In this investigation, 


as in previous studies, some individuals did not re- 
a 


Volume 124 
Number 3 


act.” §& 14 High mean values of PZ can be the result of 
both a high induction frequency (individual ability to 
react with PZ synthesis after exposure to a certain 
amount of estrogen) or a high induction level (the 

_concentration of PZ may vary individually). The results 
in Table I show that both the induction frequency and 
the induction level are significantly affected by the type 
and dosage of the drug. The differences between the 
two groups of women taking Norinyl 1 + 100 and 
Ovral, respectively, are most likely due to the different 
composition of the drugs. It seems probable that the 
“total estrogen effect” is of fundamental importance 
for the induction of PZ. The lower concentrations 
found in women taking Ovral could be due to a straight 
estrogen dose response or interactions between estro- 
gen and progestin components. Norgestrel has been 
reported to have an antiestrogen effect.” 

The increased synthesis of PZ was pronounced 
during the first month of treatment. After the third 
month the increase in PZ concentration was still 
measurable but rather slow (Fig. 1). This is in 
agreement with the previcus observation that no 
increase in the occurrence of PZ was found after six 
months of treatment with oral contraceptive drugs.” 

The biological role of PZ is partly unknown but this 
protein is known to have immunosuppressive proper- 
ties in physiologic concentrations, that is, PZ can inhibit 
the lymphocyte response to phytohemagglutinin” and 
also the mixed lymphocyte reaction.'” In the present 
investigation, PZ was found in increased amounts 
during treatment with combined oral contraceptives. 
The immunosuppressive properties of this protein 
may be related to the recently presented data that some 
viral diseases are more common in women taking oral 
contraceptives.” Furthermore, plasma from women 
treated with oral contraceptives has been reported to 
suppress the mixed lymphocyte reaction.” 

It is pessible that oral contraceptives may have an 
immunosuppressive effect in some but not all women. 
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100; MY PZ/100mi sera 


months of treatment 


1 2 3 4 5 6 





Fig. 1. Concentration of pregnancy zone protein (mean + 
S.E.M.) in sera of women during treatment with oral 
contraceptive drugs. A, Norethisterone, 0.3 mg. (Nor-Q.D), 
O, Norgestrel, 0.5 mg. ethinyl estradiol, 0.5 mg. (Ovral). @, 
Norethisteron 1 mg., mestranol, 0.1 mg. (Norinyl I + 100). 


These new aspects make it imperative to study in more 
detail the individual variations in PZ induction and also 
possible genetic factors controling variations in the 
individual response. . 

The increase of PZ during pregnancy both in 
women and in some animalsi} * certainly is a phys- 
iologic phenomenon. The increase of the same pro- 
tein during hormonal treatment may be regarded as 
a side effect of unknown implications. 
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The age of occurrence of gonadal tumors in intersex 
patients with a Y chromosome 
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A total of 320 intersex patients with a Y chromosome were classified into four groups; 

(1) gonadal dysgenesis, (2) asymmetrical gonadal differentiation, (3) virilizing male 
hermaphroditism, and (4) feminizing male hermaphroditism (testicular feminization 
syndrome). Of these 320 cases, 98 were from the files of The Johns Hopkins Hospital 
and the remainder from the literature. The incidence of tumors in relation to age and 
clinical classification was analyzed by computer. The results were plotted for each group. 
It was found that the percentage of tumors rose appreciably soon after the age of puberty 
in the first three groups, and it was concluded that the gonads were best removed before 
the age of puberty. In the case of testicular feminization patients, procrastination until the 
age of 25 could be considered, if one were willing to assume the risk of neoplasia of 


about 3.6 per cent until then. 


AN INTERSEX patient with a Y chromosome can be 
encountered in at least four clinical situations: (1) 
gonadal dysgenesis, (2) asymmetrical gonadal differen- 
tiation, (3) virilizing male hermaphroditism, and (4) 
testicular feminization. 

From the beginning of this century, it has been 
appreciated that gonadal tumors are more prone to 
occur in dysgenetic gonads.” 

In recent times, the malignant potential of the 
dysgenetic gonads in the intersex patient with a Y 
chromosome has been stressed by many authors.3-8 

The commonest tumors encountered in dysgenetic 
gonads have been the dysgerminoma and the gonado- 
blastoma. While the dysgerminoma can arise in women 
with normal ovaries, the gonadoblastoma almost always 
arises in women with dysgenetic gonads. The dysger- 
minoma, a term coined by Meyer,” is a tumor which 
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most observers believe arises from the germ cells in the 
female and is thus analagous to the seminoma in the 
male. 

The gonadoblastoma was first described by Scully” 
in 1953. It is a gonadal tumor composed of germ cells, 
sex cord derivatives resembling granulosa or Sertoli 
cells, and sometimes stromal elements resembling lu- 
tein or Leydig cells. This name was chosen by Scully 
because the neoplasm appeared to recapitulate gonad- 
al development more completely than any other type 
of tumor. Scully?! in 1970 reviewed 74 cases of 
gonadoblastomas and found that a Y chromosome was 
present in all but three of the cases where chro- 
mosomal analyses were available. 

To some extent the frequency of neoplasia may be 
exaggerated since certain cases of gonadal dysgenesis 
with a Y chromosome might never be recognized 
except for the clinical appearance of a pelvic tumor 
and a resulting laparotomy. On the other hand, 
bilateral germ cell tumors may completely replace the 
gonadal streaks and the diagnosis of gonadal dys- 
genesis may be missed.” 

Despite the documentation of a large number of 
females with a Y chromosome, dysgenetic gonads, and 
gonadal tumors, the data have been derived from 
several series with only a few cases. Therefore, it has 
not been possible to state the risk according to age. The 
present study, using cases from the literature and from 


294 Manuel, Katayama, and Jones February 1, 1976 
: f Am. J. Obstet. Gynecol. 


Table I. Group I(a): Gonadal dysgenesis with a Y chromosome (unbiased); type of tumor 


De ni 


Gonadoblastoma 7 This series, 18, 25, 26, 27, 28, 65 
Dysgerminoma 3 18, 23, 24 

Gonadoblastoma and dysgerminoma 1 18 

Gonadoblastoma and dysgerminoma with embryonal 1 This series 


carcinoma and choriocarcinomatous elements s 
Total 12 


Table II. Group I(a): Gonadal dysgenesis with a Y chromosome (unbiased); chromosomal complement. 


`- 46,XY i 43 This series, 17, 18, 22, 23, 24, 26, 27, 28, 
29, 30, 31, 32, 34, 35, 36, 

46,X,Yq- 1 37 

46,XY,dic{Y) 2 25, 65 ' 
45,X/46,XY 21 This series, 18, 24, 25, 29, 38, 39, 40 
46,XX/46,XY 1 24 

45,X/47,XYY 1 40 

45,X/46,XY/47,XYY 1 24 

45,X/46,X,dic(Y) 1 65 

47, XY,+G 1 33 

45,X,-16,+t(16; Yp-)/46,X, Yq-,-16,+t(16;Yp-) 1 This series 

Total 73 


Table III. Group I(b): Gonadal dysgenesis with a Y chromosome (biased); type of tumor 


Type of tumor : Reference 


Gonadoblastoma $ i 22 13, 14, 41, 45, 46, 57, 51, 52, 53, 54, 55, 56, 
58, 59, 60, 61, 65 
Dysgerminoma : 11 13, 14, 41, 42, 43, 44, 85 
Gonadoblastoma and dysgerminoma 3 62, 63 
Gonadoblastoma and/or dysgerminoma with 2 13, 14 
choriocarcinomatous elements 
Gonadoblastoma and dysgerminoma with embryonal 1 49 
carcinoma 
Unknown 1 61 
Brenner 1 13 
Total 41 
the files of The Johns Hopkins Hospital, was carried pertinent series of cases from the literature were 
out to determine the expectancy of neoplasia in the included, giving consideration to the following two 
gonads of these intersex patients with Y chromosome criteria: (1) the age of the patient at laparotomy or 
in relation to age. This is important in order to be able when seen was available, and (2) chromosome studies 
to. state with some confidence the age by which were known. 
dysgenetic gonads should be removed to avoid serious For some categories, an unbiased and a biased series 
risk from tumor. ` were derived. The cases were considered to be 
- relatively unbiased for our purposes if they were 
Materials and methods l ; ascertained on the basis of their gonadal or 
A total of 320 intersex patients with a Y chromosome chromosomal abnormality. On the other hand, they 
were classified into the following four groups: (1) were considered biased if the ascertainment was on the 
gonadal dysgenesis, (2) asymmetrical gonadal differen- basis of the discovery of a tumor. 
tiation, (3) virilizing male hermaphroditism, and (4) Group I(a): Gonadal dysgenesis, unbiased series. In 
testicular feminization (complete type). the files of The Johns Hopkins Hospital there were 11 
Many cases were available from the files of The cases, of which two had tumors. One was in a 15- 


Johns Hopkins Hospital and, whenever possible, year-old girl with bilateral streaks which had gonado- 
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Table IV. Group I(b): Gonadal dysgenesis with a Y 
chromosome (biased); chromosomal complement 


Karyotype Reference | 

46,XY 30 13, 14, 41, 42, 44, 45, 
47, 51, 52, 53, 55, 
56, 62, 63, 85 

46,X,dic(Y) 65 

45,X/46,XY 5 13, 46, 58, 59 

46,XX/46,XY 1 43 

45,X/47,XYY 2 54, 60 

45,X/46,XY/47,XVY 2 61 

45,XY,-D,-G, +t(DqGq) 3 49 

Total 1 


Table V. Group II(a): Asymmetrical gonadal 
differentiation (unbiased); type of tumor 


Type of tumor 


Gonadoblastoma ` 2 66, 93 
Total 2 
blastomas. Her karyotype was 45,X,-16, + t(16; 


Yp-)/46,X,Yq-,-16, + t(16;Yp-). The second patient 
was 16 years old with 46,XY chromosomes. The left 
streak had no tumor. On the right side was a 
gonadoblastoma with overgrowth of malignant germ 
cells, principally embryonal carcinoma and a focus of 
dysgerminoma. There was metastatic embryonal car- 
cinoma in the omentum. She had a recurrence 12 
months later in the cul-de-sac and the left lumbar 
gutter. This was found to be dysgerminoma with 
tubular Sertoli cell pattern and a focus of trophoblast. 
Her condition worsened in spite of chemotherapy. 

Included were 62 pertinent cases from the literature 
where ascertainment seemed to be on the basis of 
gonadal dysgenesis rather than on tumors. There were 
12 cases of tumors among these. Table I shows the type 
and distribution of these tumors. Table II shows the 
chromosomal complement of these 73 cases. The 
youngest patient without a tumor was 5.5 years old and 
the oldest was 56 (Fig. 1). The youngest patient with a 
tumor was 5 years old and the oldest was 24. 

Group I(b): Gonadal dysgenesis, biased series. 
There were 41 tumor reports in this subseries where 
ascertainment was based on tumor rather than on 
dysgenesis (Fig. 2). Table III shows the type and 
distribution of tumors. Table IV shows the chro- 
mosomal complement of these 41 cases. The youngest 
patient with a tumor was 6 years old and the oldest 
was 43 (Fig. 1). 

Group II(a): Asymmetrical gonadal differentiation, 
unbiased series. There were two cases in the files of 
The Johns Hopkins Hospital and neither had a tumor. 


Gonadal tumors in intersex patients 295 










40-] GROUP | GONADAL DYSGENESIS 


WITH Y CHROMOSOME 


35 E NUMBER OF PATIENTS 


WITHOUT TUMOR 
NUMBER OF PATIENTS 
WITH TUMOR (UNBIASED) 


X 
N NUMBER OF PATIENTS 


30 WITH TUMOR (BIASED) 





25 


20 


NUMBER OF PATIENTS 





LZ 
P AAA AAA AAA id 





A o 


t Or Ot OO Tt 
Sor gh CMRP B ST SEBS 
- OO 0 
a EaR REFS 8 8 


AGE IN YEARS 


Fig. 1. The age distribution of patients without a tumor, with 
a tumor (unbiased), and with a tumor (biased) in Group I. ` 


The karyotype of one was 46,XY and the other 
45,X/46,X,Yq-. There were 49 pertinent cases from 
the literature, making a total of 51 cases in all; of these, . 
two had tumors. Table V shows the type and distribu- 
tion of these tumors. Table VI shows the chromosomal 
complement of these cases. The youngest patient in the 
series without a tumor was a newborn infant and the 
oldest was 47 years old. The youngest patient with a 
tumor was 19 years old, and the oldest was 21 (Fig. 2). 

Group II(b): Asymmetrical gonadal differentiation, 
biased series. There were eight cases of tumors 
reported in the literature. Table VII shows the type 
and distribution of tumors. Table VIII shows the 
chromosomal complement of these eight cases. The 
youngest patient with a tumor was 9 years old, and the 
oldest was 26 (Fig. 2). 

Group HI: Virilizing male hermaphroditism. 
There were 62 cases in the files of The Johns Hopkins 
Hospital, of which two had tumors. Table IX shows the 
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Table VI. Group II(a): Asymmetrical gonadal 
differentiation (unbiased); chromosomal complement 


Karyotype Reference 
46,XY 19 This series, 
64, 67, 69, 
70, 71, 87 
45,X 2+ 8& 
45,X/46,XY 18 - 13, 18, 29, 
37, 38, 64, 
74, 75, 86 
45,X/46,X,Yq- l This series 
45,X/47,XYY i 18 
45,X/48,XXXY 1 78 
45,X/46,X,Yq- 1 77 
45,X/46,X,Yqt+ l 66 
45,X/46,X,dic(Y) 2 65 
45,X/46,XX/46,.XY 1 73, 86 
45,X/46,XY/46,X,dic(Y) 2 66 
45,X/46,X,i(¥q)/47,X,i(¥q), Yq- 1 79 
45,X/45,X,-D,+t(DqYq) i lies 68 


Total 1l 


*These were included here because of the presence of the 
testis on one side. 


Table VII. Group II(b): Asymmetrical gonadal 
differentiation (biased); type of tumors 


No. of 
cases Reference 


Type of tumor 


Gonadoblastoma 6 57, 69, 76 
82, 83, 84 
Seminoma 1 80 
Gonadoblastoma and dysgerminoma 1 72 
with embryonal carcinoma: TARET 
Total 8 


type of these two tumors. The chromosomal comple- 
ment of all of these patients was 46,XY. The youngest 
patient in the series without a tumor was 1 year old and 
the oldest was 46. The youngest patient with a tumor 
was 15 years old and the oldest was 38 (Fig. 3). 

Group IV: Testicular feminization syndrome 
(complete type). There were 23 cases in our files and 
none of them had a tumor. There were 82 cases avail- 
able from the literature, making a total of .105 cases. 
There were seven malignant tumors among them. 
Table X shows the type and distribution of these seven 
tumors. 

The karyotype of these patients was usually 46,XY. 
The youngest patient without a tumor was 4 months 
old and the oldest was 70 years old. The youngest 
patient with a tumor was 14 years old and the oldest 
was 51 (Fig. 4). 


Results 


The data were computerized = and the results 
were plotted with age on the abscissa and the 
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Table VIII. Group II(b): Asymmetrical gonadal 
differentiation (biased); chromosomal complement 


45, XY 4 69, 72, 76, 82 
45,X/46,XY 2 57,83 
45,X/46,X,Yq- 1 84 
45,X/46,XX/46, XY 1 80 
Total 8 
Table IX. Group III: Virilizing male 
hermaphroditism; type of tumor 
Type of tumor Reference 
Gonadoblastoma 1 This series 
Seminoma 1 This series 
Total 2 


Table X. Group IV: Testicular feminization 
syndrome; types of tumor 


Type of tumor 


Seminoma 

Dysgerminoma 

Teratoma 

Arrhenoblastoma 

“Alveolar cancer” 

“Pelvic cancer” 
Total 


aj- mm te 
OO O98 9 O29 O98 OO 


expectancy of tumors on the ordinate. The sigmoid 
curves were applied to data points (Figs. 5 and 6). 

Gonadal dysgenesis. In the unbiased series desig- 
nated as SSY in Fig. 5 the expectancy of tumors is 2 per 
cent at the age of 10 years, 5 per cent at the age of 14, 
16 per cent at the age of 20, and 27.5 per cent at the 
age of 30, If we include the biased series designated as 
SSY(b) the resultant curve in Fig. 5 rises more steeply ` 
than the unbiased curve SSY. The expectancy of 
tumors is four per cent at the age of 10 years, 10 per 
cent at the age of 15, 73 per cent at the age of 30, and 
80 per cent at the age of 40 (Fig. 5). 

Asymmetrical gonadal differentiation. In the un- 
biased series designated as STY in Fig. 5 the expec- 
tancy of tumors is 10 per cent at the age of 20 years and 
19 per cent at the age of 30 years. In the biased series, 
designated as ST Y(b) the expectancy of tumors is 3 per 
cent at the age of 10 years, 10 per cent at the age of 13, 
20 per cent at the age of 15, and 74.5 per cent at the 
age of 26 (Fig. 5). : 

Virilizing male hermaphroditism. The expectancy 
of tumors is 3 per cent at the age of 20 years but then 
rises sharply to 46 per cent at the age of 40 years (Fig. 
6). 
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Fig. 2. The age distribution of patients without a tumor, with 
a tumor (unbiased), and with a tumor (biased) in Group II. 


Testicular feminization (complete form). The ex- 
pectancy of tumors is 3.6 per cent at the age of 25 years 
and this reaches 33 per cent at the age of 50. The curve 
here is shifted to the right as compared to the other 
categories of patients (Fig. 6). 


Comment 


It seems clear from the curves, obtained in Figs. 5 
and 6 above, that the expectancy of tumors rises 
appreciably at about puberty in three groups of 
intersex patients with a Y chromosome: gonadal 
dysgenesis, asymmetrical gonadal differentiation, and 
male hermaphroditism. Hence, it may be concluded 
that the gonads are best removed from these patients 
by the age of puberty. Unfortunately, data are not 
available to further break down these groups, particu- 
larly male hermaphroditism, which is a heterogeneous 
group, so that for the moment nothing can be said 
about the various subgroups in these major groups 
with respect to tumor formation. In testicular feminiza- 
tion patients, on the other hand, if a risk of something 
less than 4 per cent is acceptable, delay in removal of 
the gonads may be entertained until approximately the 
age of 30. This has some advantages in allowing this 

* type of patient to spontaneously feminize. This conclu- 
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Fig. 3. The age distribution of patients without a tumor and 
with a tumor (unbiased) in Group III. 
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Fig. 4. The age distribution of patients without a tumor and 
with a tumor (unbiased) in Group IV. 
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Fig. 5. The percentage expectancy of tumors in relation to age 
in gonadal dysgenesis and asymmetrical gonadal differentia- 
tion. SSY denotes bilateral streaks with Y chromosome; STY 
denotes streak and testis with Y chromosome; (b) denotes 
biased group. 


sion is in line with that reached by Morris and Mahesh’? 
who, in their review, found one malignant tumor in a 
teenage patient, two in those in their twenties, and 11 
in 50 reported cases of 30 years or older. They thought 
that this 22 per cent incidence of malignancy was 
probably high, because the’ presence of the tumor was 
the indication for operation in many instances. 

Dewhurst,®! on the other hand, found no malignan- 
cies in 82 patients with this syndrome. However, 41 
had had bilateral orchidectomy: six before puberty, 10 
between the ages of 16 and 19, 16 between 20 and 29, 
and nine over the age of 30. From his personal 
experience and from a review of the literature, he 
suspected that the risk of tumor was approximately 5 
per cent. 

The data on which the discussion of the preceding 
paragraph was based were collected from patients who 
had a karyotype of 46,XY, or some minor variation 
thereof. The incidence of tumor in patients with the 
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Fig. 6. The percentage expectancy of tumors in relation to age 
in virilizmg male hermaphroditism ‘MH) and testicular 
feminization (TF). 


much more common 45,X karyotype associated with 
intersexuality is extremely rare. 

Only a very few cases of intersexuality have been 
reported with a tumor and a karyotype without a 
definite Y chromosome. These cases have been with 
46,XX karyotype,® 5% 9 45 x79 9 45,X/46,X,?Xq-, 
45,X/46,X, +m (m being a minute metacentric 
chromosome),® and 45,X/46,XX.* It is always possible 
that an XY cell line could have been missed in some of 
these patients, or that a fragment from a Y chromo- 
some could have been translocated and not discovered 
by techniques in vogue at the time the case was 
reported. 

This restudy of the literature stresses again the 
importance of removing the gonads of intersex pa- 
tients with the Y chromosome because of the strong 
association of the genesis of tumor in the dysgenetic 
gonads with the presence of a Y chromosome. The 
number of gonadal tumors in intersex patients, 
without a Y chromosome, is so small that the possibility 
must be entertained that in these tumor cases, a 
restudy with the use of contemporary techniques 
would reveal the presence of a Y or a translocated 
fragment thereof. 
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Cyclic adenosine monophosphate—induced changes in the 
surface morphology of diapausing blastocysts and the 


effects on implantation 


PAUL V. HOLMES, PH.D. 
STAFFAN BERGSTROM, M.D. 


Calgary, Alberta, Canada, and Uppsala, Sweden 


Estrogen induces blastocyst implantation in diapausing female mice, increases uterine 
levels of adenyl cyclase and cyclic adenosine monophosphate (cyclic AMP), and stimulates 
synthesis of ribonucleic acid and protein in both the uterus and blastocyst. Furthermore, 
the surface ultrastructure of trophoblast cells seen. with scanning electron microscopy 
(SEM) changes with activation of the diapausing blastocyst by estrogen. Cyclic 
AMP-activated blastocysts were investigated with the use of SEM and compared to 
blastocysis activated by estrogen. Intraperitoneal administration of cyclic AMP was 
generally ineffective, whereas administration of cyclic AMP intraluminally in the uterus 
effectively mimicked the early estrogen activation. These findings are discussed in relation 
to other known activation changes in preimplantation blastocysts and with regard to 
similar findings after administration of various antiestrogens. 


THE ROLE OF estrogen in implantation of mouse and 
rat blastocysts is undisputed. This is evident in a recent 
review paper by McLaren! concerning activation of the 
blastocyst. For example, in diapausing female mice a 
single stimulus of estrogen induces trophoblast trans- 
formational changes,? activates tyrosine amino trans- 
ferase in trophoblast cells while altering their surface 
coat properties,” and increases de novo ribonucleic acid 
(RNA) and protein synthesis in all blastocyst cells.4~6 
Further, the rapid estrogen activation of blastocysts is 
clearly demonstrated by the changes in trophoblast cell 
surface structure as seen in scanning and transmission 
electron microscopy.””® 

The relationship between estrogen, cyclic AMP, and 
adenyl cyclase in reproduction also appears firmly 
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established. In 1967, Szego and Davis’? 
estrogen administration to rats acutely increases the 


reported that 


uterine levels of cyclic AMP, and later Rosenfeld and 
O'Malley! demonstrated that estrogen stimulates 
uterine adenyl cyclase activity. 

Since it appears that estrogen functions initially 
through the adenyl cyclase-cyclic AMP system, it 
should be possible to mimic estrogenic effects to some 
extent by cyclic AMP. Considerable work now shows 
that de novo RNA® 1> and protein synthesis can be 
stimulated in the rat uterus by both estrogen and cyclic 
AMP) 17 

The present experiments were designed to deter- 
mine whether the estrogen-induced trophoblast cell 
surface changes seen in the scanning electron micro- 
scope (SEM) could be reproduced with cyclic AMP and 
to determine if cyclic AMP is able to induce blastocyst 
implantation. 


Material and methods 

NMRI strain (Bethesda) albino mice were main- 
tained under a controlled ten-hour night centered on 
midnight and fed a standard diet ad libitum. Virgin 
females weighing 20 to 25 grams were mated with 
fertile males and bilaterally overiectomized under 
sodium pentobarbital anesthesia on Day 3 of gestation, 


a vaginal plug having been found on Day |. At 
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Fig. 1. Blastocyst in delay of implantation after intraluminal instillation of cyclic AMP. Signs of 
activation are obvious with bulging trophoblast cells, few remaining imprints, and distinct polarity, 


the abembryonic pole being to the left. x750. 


Table I. Single dose of cyclic AMP on Day 8 









Cyclic AMP 
dosage 





Autopsy day 





8M mote solution, 9 
10 wl/uterine horn 
(intraluminal) 

10 mg. in 0.5 ml./mouse 9 
(intraperitoneal) 

5 mg. in 0.25 ml./mouse 9 


(intraperitoneal) 






No. of 
blastocysts 
collected 


10 5 18 
23 

5 3 24 
13 

8 2 35 
10 





ovariectomy, 0.5 mg. of long-acting progesterone 
(Depo-Provera, The Upjohn Co., 50 mg. per milliliter) 
was administered subcutaneously producing experi- 
mental diapause."* 

The first series of mice were treated with dibutyryl 
adenosine 3', 5!-cyclic monophosphate (Sigma, Lot no. 
42C-7540) either intraluminally in the uterus or 
intraperitoneally for 24 hours (Table 1). In the former 
group the cyclic AMP or the control vehicle, sterile 
physiologic saline, was instilled by microsyringe into 
the uterine lumen on Day 8 at laparotomy after the 
cervix had been ligated to prevent leakage. The latter 


groups received intraperitoneal cyclic AMP in a single 
dose on Day 8 according to Table I. Effective doses of 
cyclic AMP were previously determined by Holmes and 
Bergstrom." 

At autopsy on Day 9, 24 hours later, the uteri were 
carefully excised, examined for implantation sites, and 
then flushed with 2.5 per cent glutaraldehyde in 0.1M 
Soerensen’s phosphate buffer at pH 7.4. The blasto- 
cysts collected were rinsed in phosphate buffer, 
postfixed for at least 30 minutes in buffered one per 
cent OsQO,, rinsed in three baths of redistilled water, 
and prepared by freeze drying, as described previous- 
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Fig. 2. Abembryonic pole of a blastocyst in delay of 
implantation after intraluminal instillation of cyclic AMP. 
Compare Figs. 2 and 3. Note absence of imprints. x 1,700. 


ly, for observations in a Jeol JSM-U3 scanning 
electron microscope at 15 kv. 

A second series of mice received 2.5 mg. of cyclic 
AMP in 0.25 ml. of sterile physiologic saline at pH 7.4 
intraperitoneally every six hours for either 24 or 48 
hours (Table Il). The controls were administered 0.25 
ml. of the saline vehicle only under identical condi- 
tions. The mice then were anesthetized and infused 
with 0.1 ml. of one per cent pontamine blue solution 
via the tail vein; five minutes later the uteri were 
observed for implantation sites. The uteri were excised 
carefully and flushed with glutaraldehyde to collect the 
blastocysts. These blastocysts also were processed as 
described above for scanning electron microscopy. 

All observations made with SEM were done with the 
use of a double-blind method, and the blastocysts were 
judged according to characteristics previously de- 
scribed by Bergstrém.” ë 


Results 


The results are summarized in Tables I and II, and 
all blastocysts observed by SEM were scored according 
to surface ultrastructure. The pontamine blue reaction 
seen early during normal implantation was not ob- 
served in any cyclic AMP-treated or control mice in 
this work. 

The essential surface changes induced by cyclic AMP 
activation of blastocysts in delay of implantation (Figs. 
1 and 2) were found to be similar to those seen after 
estrogen induction (Fig. 3). Examples of the unstimu- 
lated control blastocysts can be seen in Figs. 4 and 5. 


Fig. 3. Blastocyst in delay of implantation activated by 0.1 ug 
estradiol-178 and recovered 16 hours after estrogen was 
given. Abembryonic pole. Note distinct cell borders and 
vanishing shallow imprints on bulging trophoblast cells. 
x3,000. (From Bergstrom, S., and Nilsson, O.: J. Reprod. 
Fertil. 44: 117, 1975, with due permission from the pub- 
lisher.) 


Therefore, the observed changes due to cyclic AMP 
activation were classified according to the features 
described for blastocysts activated by estrogen.” ë 
Three categories were used: activated (bulging 
trophoblast cells, distinct intercellular borders, relative 
increase in microvilli, absence of imprints); inactive 
(signs of intimate proximity of the uterine epithelium 
to the blastocyst such as imprints, ridges, more or less 
masked intercellular trophoblast borders, and few 
microvilli); and, finally, an intermediate category of 
blastocysts falling between the two described. 

Intraperitoneal administration of cyclic AMP was 
generally ineffective in producing an estrogen-like 
activation of the blastocyst. Even a dose of 10 mg. 
induced no visible surface changes in the blastocyst. A 
slight effect was obtained by dividing the 10 mg. into 
four doses of 2.5 mg. given every six hours. No 
additional effect was seen when the schedule was 2.5 
mg. every six hours for 48 hours. Furthermore, there is 
always an insignificant fraction of spontaneously acti- 
vated blastocysts seen in the control groups. 

Intraluminal administration of cyclic AMP was 
clearly more effective in mimicking the activation 
changes induced by estrogen (Figs. 1 and 2). An 
evident change took place about 30 hours after an 
intraluminal dose of 0.025 mg., while little or no effect 
was seen after administration of the corresponding 
control vehicle. 
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Fig. 4. Blastocyst in delay of implantation without any signs of activation. Note rough surface and 


multiple imprints. Some intercellular borders between trophoblast cells are barely visible. x 700. 


Table II. Multiple doses of cyclic AMP from Day 8 







Duration of intraperitoneal 
treatments (hr.) of 2.5 mg. of 





cyclic AMP in 0.25 ml. saline Autopsy 
every 6 hours day 
24 9 
48 10 


Comment 


A direct effect of estrogen on the blastocyst just 
before and during the implantation process as yet has 
not been demonstrated. We do know that estrogen 
stimulates uterine adenyl cyclase activity,’’ increases 
the uterine levels of cyclic AMP,’ and therefore 
apparently functions in the uterus through the first 
and second messenger system referred to by Robison 
and Sutherland.*! In addition, we know that estrogen, 
directly or indirectly, induces the blastocyst to im- 
plant” and, when doing so, induces numerous intra- 
and extracellular trophoblast changes.* 7 The present 
results demonstrate that some of these estrogen- 
induced changes can also be induced by cyclic AMP. 








Eoperamenia 








No. of mice No. of 
blastocysts 


collected 


31 14 103 
61 
23 11 102 
45 


Although it seems unlikely that the first and second 
messenger systems, are not functional in blastocysts, it 
still cannot be shown that estrogen is the first 
messenger for blastocysts. However, the evidence is 
accumulating and other relationships would be clar- 
ified if a direct estrogen effect on blastocysts could be 
demonstrated and if the adenyl cyclase-cyclic AMP 
system was involved in the trophoblast cells. 
Increased cell-to-cell attraction and adhesion can be 
induced under the stimulation of steroid hormones.”* 
Thompson, Tomkins, and Curran™ induced increased 
tyrosine aminotransferase (TAT) activity in cultured 
cells also with the use of steroid hormones. These two 
findings were linked by Ballard and Tomkins? who 
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Fig. 5. Imprints on the specimen showed in Fig. 1. Stereo recording with six-degree tilt difference 
between the left and right figures. Note shallow imprint (upper left) due to uterine epithelial cell 
apices (polygonal shape) and crater-like imprint (lower right) due to fungus-like protrusion from the 
uterine epithelium (round shape). «7,000. 


induced both the increase in TAT activity in cell 
cultures along with the synthesis of a specific cell 
surface adhesive factor with the use of steroid hor- 
mones. Holmes and Dickson? proposed that these 
relationships existed in mouse blastocysts after dem- 
onstrating that, during the estrogen-induction of im- 
plantation, TAT activity increases in the trophoblast 
cells concomitant with changes in the electrochemical 
properties of the cell surface coat. Adding to this chain 
of action, Sahib, Jost, and Jost®* recently induced TAT 
activity directly with cyclic AMP in cultured hepatoma 
cells, while Johnson and Pastan?” also using cyclic AMP 
were able to increase the adhesion of fibroblasts to a 
substratum. All of these findings demonstrate a close 
relationship between cell surface adhesive properties, 
steroid hormones, cyclic AMP, and TAT, and all 
appear to function in the blastocyst during estrogen- 
induced activation. 

The elimination of the inducing hormone by treat- 
ment with the second messenger, cyclic AMP, to 
achieve a similar result should be possible in this first 
and second messenger system. Indeed, this has been 
demonstrated clearly by increased incorporation of 
tritiated uridine into RNA synthesis in rat blastocysts 


induced by either estrogen”? or cyclic AMP." Further- 
more, the changes in surface morphology of tropho- 
blast cells accompanying blastocyst activation as seen by 
SEM now have been induced by either estrogen” * or 
cyclic AMP, as in the present results. Both morphologic 
and biochemical changes have been induced by cyclic 
AMP in cultured fetal rat brain cells.” 
Intraperitoneal cyclic AMP appears to have a 
contraceptive effect on normal reproductive processes 
also. Ryan and Coronel’ found that daily in- 
traperitoneal injections of 5 mg. of cyclic AMP in 
normal female mice blocked the occurrence of preg- 
nancy. Similar intraperitoneal treatment of mice with 
5 and 10 mg. of cyclic AMP in the present results had 
no SEM activating effect, thus being consistent with the 
findings of Ryan and Coronel. To elucidate this 
contraceptive mechanism, Pearce and McClurg” con- 
ducted a histologic survey of the adrenal glands and 
reproductive organs after intraperitoneal cyclic AMP. 
They concluded that the contraceptive effect was 
mediated by changes in the ovaries, uterus, and vagina, 
indicative of a divergent hormonal effect. The activa- 
tion effect induced by estrogen on the trophoblast cell 
surface was not present on blastocysts from mice 
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treated with intraperitoneal cyclic AMP, as mentioned 
above. In the present work, cyclic AMP activation of 
blastocysts apparently can be achieved only by local 
intraluminal administration of the nucleotide. More- 
over, such a local intraluminal instillation of cyclic 
AMP in saline seems to mimic the effect of several 
contraceptive antiestrogens. Both produce estrogen- 
like activation of the blastocyst up to a point and later 
impede normal blastocyst proliferation and invasion of 
the stroma." It seems that intraluminal cyclic AMP in 
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saline is not enough to bring about a total estrogen 
effect, only the early changes. In this situation it has the 
effect on the blastocyst of an impeded estrogen. 


Dr. Ove Nilsson, Professor and Chairman of the 
Department of Human Anatomy, Biomedical Centre, 
Uppsala, Sweden, provided the laboratory facilities for 
the investigation. The authors also are indebted to Ms. 
Barbro Petersson for her skilled technical assistance 
and to Ms. Bibi Karlsson for preparation of the 
manuscript. 
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Radiation exposure of ovaries during 


hysterosalpingography 


HAMID HUSSAIN SHEIKH, M.D.* 
MARVIN A. YUSSMAN, M.D. 


Louisville, Kentucky 


Radiation exposure to an area approximating the location of the ovaries was measured in 
29 patients undergoing hysterosalpingography. A thermoluminescent crystal technique was 
used for some patients; a pocket dosimeter placed into the upper vagina was used for 
additional patients. Radiation dosage varied from 75 to 550 millirads. The weight of the 
patient did not affect the amount of radiation delivered to the gonads. The duration of 
fluroscopic time was the major factor increasing dosage. A discussion of 
hysterosalpingographic technique and suggestions for decreasing gonadal irradiation 


during hysterosalpingography are included, 


THOUGH CONTROVERSIAL, there is evidence to 
indicate that genetic mutation may be induced by less 
than a single roentgen of irradiation.'~* 

Muller,’ the Nobel prize geneticist, states in regard to 
irradiation of the gonads that there is “no dose so small 
as to give no mutations at all; each individual ionization 
and probably each activation of an atom carries its 
definite chance of producing a mutation.” On the 
average, each newly mutated gene, no matter how 
small the detriment it occasions, eventually takes its toll 
in the form of making a major contribution to the 
extinction of the line of descent. 

Schwartz’ found that the radiosensitivity of the 
recently fertilized ovum is greatest in the gastrula and 
morula stages and that it decreases gradually during 
fetal life. The evidence cited implies that prefertiliza- 
tion radiation or postfertilization exposure may have 
detrimental effects.” ® Radiation damage to the germ 
cells is cumulative without regard to time. A mutation 
need not be a monstrosity, but it chances adding to the 
load of inherited human ills. High-level dosage, of 
course can result in sterility.’ 

With the advent of image-intensified fluoroscopy 
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and cinematography, radiation exposure to the ovaries 
could have been decreased. Unfortunately, these 
techniques have been so used as to increase radiation 
exposure manyfold.® ' 

The aim of the current investigation is to determine 
if radiation exposure to the ovaries can be decreased 
during hysterosalpingography. We have approached 
this question by measuring the ovarian radiation 
exposure during hysterosalpingography (HSG) with 
fluoroscopy. 


Material and methods 

All the patients included in this study were under- 
going either infertility investigation or hysterosal- 
pingography following tubal sterilization (H5G follow- 
up of tubal sterilization is a separate study). 

A Foley catheter technique’? ° was used for hys- 
terosalpingography. 

Parekh and associates" recommended this method 
and we confirm its convenience as long as uterine 
manipulation is not required. In the latter event, a 
suction cannula is used rather than the Foley cathe- 
ter. 

After draping and insertion of a Graves speculum, 
the cervix and vagina were painted with an anuseptic 
solution. A No. 10 or 12 Foley catheter was introduced 
steadily into the uterus with the help of a ring or 
uterine forceps. The bulb of the Foley was distended 
with 2 to 4 ml. of air. 

Radiation exposure was measured with either of the 
following two devices applied as close to the ovaries as 


possible: 
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Fig. 1. Devices used for measuring radiation exposure to ovaries. Left, pocket dosimeter in model 


vagina; right, diaphragm device. 





Fig. 2. Hysterosalpingography with the dosimeter in the vagina. 


Thermoluminescent crystals (TLD principle) carried 
by small containers at the ends of an arc made from the 
curvature of a contraceptive diaphragm.'* ' The 
device was inserted into the vagina so as to place the 
crystals in the lateral fornices, thus measuring the 
radiation exposure in the vicinity of each ovary (Fig. 1). 
We were unable to continue using this device because 
of nonavailability of the dose-reading instrument. 

An approximation of the irradiation exposure of the 


ovaries was obtained by a pocket dosimeter (Victoreen 
chamber principle). 

The dosimeter was placed in an empty surgical glove 
and inserted into the vagina so that the chamber was 
deeply placed in the posterior fornix. A hysterosalpin- 
gogram was performed, using fluoroscopy intermit- 
tently with minimum exposure time. All the proce- 
dures were carried out by the same operator, using the 
same x-ray machine (Westinghouse), with KVP kepe 
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Table I. Detailed data in 29 patients 

















Tube/film 
distance 
(in.) 


Radiation 
amount 


om.R.) 













Fluoroscapic time 


(see. (1b.) 





L 45 32 290 126 
2. 46 29 333 170 
3. 50 30 410 160 
4 20 33 70 127 
5. 20 35 85 154 
6. 22 33 75 139 
7. 30 33 115 143 
8. 35 32 150 174 
9. 55 33 400 112 
10. 60 34% 510 192 
ll. 50 3312 400 225 
12. 48 3234 330 140 
13. 50 30% 320 130 
14. 50 33 400 129 
15. 25 31 118 120 
16. 55 29 400 92 
17. 27 28 100 130 
18. 65 32 550 104 
19. 45 31 380 120 
20. 47 31 480 160 
2L 25 3] 125 120 
22. 36 29 210 110 
23: 38 29% 225 138 
24. 35 304% 160 142 
25. 25 34 100 110 
26. 25 33% 200 188 
27. 42 33 270 100 
28. 45 33 113 300 
29. 30 35% 200 209 





constant at 100. Fig. 2 is a hysterosalpingogram with 
the dosimeter in place. A No. 10 Foley catheter is in the 
uterine cavity. Fig. 3 is a hysterosalpingograph with 
two dosimeters in the vaginal canal. A second dosime- 
ter with a finer scale was used to determine the 
accuracy of the original device. 


Results 


Table 1 details the information noted for each 
patient. The total number of patients was 29; 26 were 
poststerilization procedures and three were indicated 
for diagnostic purposes. It will be noted that the weight 
of the patient was not related to the amount of 
radiation exposure. Radiation dosage increased with 
the number of fluoroscopic views taken as well as the 
duration of fluoroscopic exposure. The tube/film 
distance remained as constant as possible. The radia- 
tion exposure of the gonads was identical for diagnos- 
tic and poststerilization hysterosalpingography. 

Table II summarizes the data derived from this 
study. 


Comment 
Cooper and associates,™® '? measuring the amount of 
‘radiation delivered to the gonads by placing an 


Weight 
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Fluoroscapic 
view 






Exposures Indications 











2 5 Post tubal coagulation 
2 3 Post tubal coagulation 
3 7 Post tubal coagulation 
2 2 Post tubal coagulation 
2 2 Post tubal coagulation 
2 2 Post tubal coagulation 
2 3 Post tubal coagulation 
2 3 Post tubal coagulation 
3 3 Post tubal coagulation 
3 10 Post tubal coagulation 
3 5 Post tubal coagulation 
3 6 Post tubal coagulation 
3 6 Post tubal coagulation 
3 4 Post tubal coagulation 
2 3 Post tubal coagulation 
í 4 Post tubal coagulation 
1 5 Post tubal coagulation 
2 6 Post tubal coagulation 
2 4 Post tubal coagulation 
2 3 Post tubal coagulation 
2 3 Post tubal coagulation 
2 3 Post tubal coagulation 
2 3 Post tubal coagulation 
2 3 Post tubal coagulation 
2 2 Post tubal coagulation 
2 3 Post tubal coagulation 
2 4 Diagnostic 

2 4 Diagnostic 

3 4 Diagnostic 





ionizing chamber in a female cadaver close to the 
ovaries during HSG, found a mean value of 322 mrad. 
Martin’? found a value of 2,500 mrad. measured from 
the level of the skin. Berman and Sonnenblick® used 
an intravaginal instrument to measure the radiation 
dose delivered to the gonads and found it to be 3.22 
rads for six films. All the above series were carried out 
without the use of fluoroscopy. Figures as high as 27 
roentgens for HSG are also reported.’* *° 

Shirley," measuring the gonadal dosage with two 
plane film techniques, reported 130 mrad. With his 
careful use of fluoroscopy, the dosage was 1,000 to 
1,500 mrad; Parekh and co-workers" found it to be 
525 mrad. with three exposures, with fluoroscopy, 
931.5 and 365.7 mrad., respectively. Thus, there is 
litle difference between our findings and those of 
Parekh and Arronett, perhaps because the Foley 
catheter technique was used in both series. DeVeechi"® 
has shown that during roentgen cinematography the 
ovaries receive about 2 rads per minute. Schwartz® 
has shown that different diagnostic x-ray machines 
may deliver 60 to 200 rads per minute; with cobalt 
treatment the dose is of the order of 10 to 50 rads per 
minute and with radium it is approximately 0.1 to 0.2 
rads per minute. Schwartz further measured the 
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Fig. 3. Hysterosalpingography with two dosimeters in the 
vaginal cavity. 


radiation given to the ovaries during such routine 
diagnostic procedures as intravenous pyelography, 
barium enema, and gastrointestinal series, at a total of 
1] rads, higher than the maximum of 5 rads recom- 
mended radiation by the International Commission on 
Radiation Protection.” These figures represent quite 
high radiation exposures, and should be kept in mind 
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Table II. Summary of radiation data 









Maximum Radiation | 
(m.R.) 





Fluoroscopu 
view 


Fluoroscopic 
time 





Maximum: Radiation 


550 10 65 
Minimum: Radiation 
70 2 20 





Average radiation with two exposures and fluoroscopy, 
231.5 m.R. 


Average radiation with three exposures and fluoroscopy, 
365.7 m.R. 


Average fluoroscopy time, 39.1 sec. 
Average tube/film distance, 31.9 in. 
Average fluoroscopic views, 4 (approximately). 
Mean radiation for diagnostic HSG, 194 m.R. 


before the decision is made to undertake a procedure 
on a fertile patient. 

We feel that the current study confirms that (1) 
radiation exposure during hysterosalpingography can 
be decreased while retaining the efficacy of the pro- 
cedure, and (2) hysterosalpingography can be simpli- 
fied by the use of a Foley catheter technique. 

Radiologic procedures involving gonad exposure, 
when indicated, should be done in the proliferative 
phase of the menstrual cycle, and radiologic exposure 
should be kept to a minimum. 


We wish to thank Douglas M. Haynes, M.D., 
Professor of Obstetrics and Gynecology, and Curtis P. 
Sigdestad, M.D., Chief of Radiation Biology, for their 
critical review of the paper. We are indebted to John T. 
Queenan, M.D., Professor and Chairman, Department 
of Obstetrics and Gynecology, University of Louisville, 
for his encouragement in this project. Our apprecia- 
tion to Mr. Ahren Jacobson, Radiation Physicist, for his 
technical advice and to the X-ray Department person- 
nel for their cooperation in carrying out this study. 
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Varices of Pregnancy 


Impending motherhood is a time for great expectation, and ý 
time for increased risk of varices in the lower extremities, 
especially with a second or subsequent pregnancy. The discom- 
fort and disfigurement of varices are an unwelcome and per- 
haps unnecessary intrusion upon these special moments. Yet, 
increased intra-abdominal pressure, expanded blood volume 
and decreased physical activity may come to sharp focus 
during pregnancy predisposing to varices of the lower ex- 
tremities. 

A Naturally, varicose veins become more severe in subsequent 
pregnancies and may reach the critical stage. Temporary valve 
incompetence associated with chronic venous distention lays 
the groundwork for vascular impairment of a very permanent 
nature, perhaps varicosities of the lower extremities for life. 

A Jobst Pregnancy support applies external counter- 
pressures that oppose excessive venous pressures during 
pregnancy. Fatigue and discomfort are relieved. Edema is 
alleviated.! A Jobst support worn during the critical 
months of gestation, may prevent permanent damage 
to distended veins.? 

Thompson reports, “We have preferred the Jobst 
stocking in our clinic. An elastic leotard produced by 
this company is particularly useful for varicose veins 
during pregnancy. Most patients are pleasantly sur- 
prised by the comforting support this garment gives? 3 



















HI 





ji 


| 





Write for the Jobst 
Program of Treatment 
for Varicosities Attendant to Pregnancy. You will 
receive a collection of clinical reprints on the subject 

and a full color, twelve-page mono- 

; Se graph and bibliography describing the 

~~. physiological fluid dynamics of external 

elastic compression. You might also 





booklet, edited by a prominent obstetrician, 
entitled: Answering Your Questions 
About Varicose Veins During Pregnancy. 
Varices of Pregnancy? 
Jobst can help. 


1. Beninson J: Six years of pressure gradient 
therapy. A general survey. Angiology 12(1):38, 


1961. Pregnancy, a critical time forthe development of venous 
2. Fegan G: Varicose veins — compression sclero- insufficiency. Varices are a source of discomfort, edema 
therapy. Wm. Heinemann Medical Books Ltd., and fatigue to many pregnant women. Temporary valve 
London 1967. incompetence associated with chronic venous distention 
q 3. Thompson NW: The diagnosis and treatment lays the groundwork for vascular impairment of a very 
i of varicose veins. Univ of Mich Med Cntr Jnl 31 permanent nature. Perhaps, disfigurement for life. 
(1):11,1965. 
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Microviolo 
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gic aspects of 


The greatest potential for bacterial infection in the female genital tract 


f ® l e 
r Ti ity.. @ exists during the fertile years. A large proportion of the potentially pathogenic 


microflora are anaerobic— particularly bacteroides and anaerobic streptococci. 
Isolation and identification present special problems. 





"Pseudo-maturity” 

Sterile at the time of birth, the fe- 
male genitalia begin to develop an 
abundant bacterial flora within 
hours. But this maternally influ- 
enced flora, composed largely of 
the familiar gram-positive lacto- 
bacillus known as Déderlein’s 
bacillus, disappears in just a few 
weeks. The vaginal secretions re- 
vert toward alkalinity and remain 
alkaline until puberty. A varied 
flora of staphylococci, streptococci 
(except pyogenes), coliforms and 
diphtheroid bacilli is present. 


The healthy mature female 
With the onset of menstruation, 
conditions within the vagina 
change appreciably. For example, 
the glycogen content of the vaginal 
epithelium is markedly increased 
under the influence of ovarian hor- 
mones. This, in turn, encourages 
the proliferation of Déderlein’s 








F. nucleatum 


B. fragilis 


bacilli. These lactobacilli create an 
acid environment which limits the 
growth of potential pathogens, and 
the role of lactobacilli in keeping 
the microflora in balance is vital 
throughout a woman's reproduc- 
tive years. 


The normal flora 
— anaerobes predominate Certain 
other ‘bacteria are also seen regu- 





B. melaninogenicus 


larly in the vagina. With today's 

improved methods of culturing, it 

has been demonstrated that a large, 
proportion of these bacteria are 

anaerobic—notably bacteroides 

and anaerobic streptococci. Other 

microorganisms that may be ob- 

served are the Escherichia coli/ 

Enterobacter aerogenes group of 

coliforms, the anaerobic micro- 

cocci, group B streptococci, entero- 

cocci, diphtheroids, and Hemo- ° 
philus vaginalis. The presence of 

any of these microorganisms may 

or may not be a matter of etiologic 

importance. 


Disturbing influences— 
balance upset Not all gynecologic 
infections are of endogenous ori- 
gin. Changes in hormonal balance 

—for example, during pregnancy 
—nearly always influence the 
microbiological balance. Both 






the resident bacterial population 
and potential invading pathogens 
may be affected. Either may be re- 
sponsible for the occurrence of post- 
partum infections, postabortal 
infections, posthysterectomy infec- 
tions, and the infections that occur 
concurrently with neoplastic dis- 
ease. As pathogens ascend the re- 
productive tract from vagina to 
uterus to tubes, the risk to the 
patient is usually enhanced. 


Forms of infection 
Gynecologists and surgeons alike 
are well acquainted with such in- 

° fections: abscesses (whether tubo- 
ovarian, pelvic, vaginal, vulval, or 
Bartholin’s gland infection), puer- 
peral sepsis, salpingitis, endome- 
tritis, peritonitis of gynecologic 
origin, vaginal-cuff infection, 
chronic pelvic inflammatory dis- 
ease—with each, the threat of 

. possible septicemia. The need for 
immediate surgical intervention 
may be controversial, but certain 
of these infections often represent 
true gynecologic emergencies. 


The problems anaerobes 
pose...culturing Improved cultur- 
ing techniques have demonstrated 
that anaerobes—especially bacte- 
roides and anaerobic streptococci— 
inhabit the vagina, as well as more 
remote genital areas. It has been 


reported that these usually foul- 
odor-producing anaerobic orga- 
nisms may be isolated in three 
out of four cases of infections of 
the genital tract. In one series of 
patients, anaerobes alone were cul- 
tured in 37 percent of the cases. 
Many studies have shown that bac- 
teroides are by far the most com- 
mon of these organisms, but 
anaerobes such as peptococci, pep- 
tostreptococci and other anaerobic 
streptococci are also frequently 
observed. Mixed infections with 
multiple anaerobic species are not 
unusual. 

Today many physicians sus- 
pect that the techniques of obtain- 
ing or incubating the culture may 
be at fault if no anaerobes at all are 
observed. 


A new appreciation of 
pathogenicity Only recently has it 
been realized that anaerobes other 
than clostridia are pathogens of 
major significance in serious infec- 
tions of the female genital tract. 
Exacting methods of culturing 
have helped to establish this. One 
investigation has shown that 44 
percent of all anaerobic isolates 
obtained from a series of 400 pa- 
tients of all types, not just gyne- 
cologic, were associated with 
infection. Bacteroides and anaero- 
bic streptococci were the most 
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prevalent, with clostridia occur- 
ring less frequently. 

Whenever these organisms 
are seen on repeated occasions by 
Gram stain or isolated by culture 
—whether alone or combined with 
other bacteria—they should not be 
ignored. 


Therapeutic measures 
Selection of the most appropriate 
antibiotic—or antibiotics—is still 
a problem for the gynecologist in 
many instances, since many of the 
infections he deals with cannot be 
etiologically defined when first 
observed. Nevertheless, the seri- 
ousness of his patient's condition 
may demand immediate attention. 
Because there are numerous anti- 
biotics effective against just certain 
potential pathogens, the physi- 
cian's problem has been intensi- 
fied. And for one aspect of his prob- 
lem—anaerobic infections—there 
has been no easy answer. 

Many gynecologists believe 
that, of all infections, these present 
one of today’s most serious 
challenges. 





For information on 
ONE ANTIBIOTIC OF SIGNIFICANCE 
in the treatment of serious anaerobic 
infections of the female reproductive 
tract, please turn page. 





Therapeutic considerations... 


Cleocin® Phosphate (clindamy- 
cin phosphate injection) has proved to 
be effective against susceptible anaer- 
obic organisms (whether they are 
anaerobic cocci or anaerobic gram- 
positive or gram-negative rods). Spe- 
cifically its activity has been estab- 
lished in serious infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo- 
ovarian abscess, pelvic cellulitis, and 
postsurgical vaginal-cuff infection 
caused by susceptible strains of bac- 
teroides, fusobacteria, peptococci, 
peptostreptococci, microaerophilic 
streptococci, or clostridia.* Further- 
more, Cleocin PO; has proved success- 
ful in septicemia and in such 
nongynecologic conditions as serious 
intra-abdominal infections (peritoni- 
tis, intra-abdominal abscess), serious 
respiratory-tract infections (empyema, 
anaerobic pneumonitis, lung abscess), 
and serious infections of skin and soft- 
tissue caused by susceptible anaerobic 
organisms. 

Since disc susceptibility testing 
with current methods is not reliable 
for anaerobes, in vitro dilution 
methods should be used to determine 
susceptibility to clindamycin. 


Also of value in serious 
gram-positive infections The use of 
Cleocin PO; in serious nongynecologic 
infections caused by susceptible gram- 
positive organisms has been exten- 
sively investigated both bacteriologi- 
cally and clinically. Because Cleocin 
PO, is a parenteral antibiotic, empha- 
sis has been on evaluation of the drug 
in serious infections, and the appro- 
priate patients for Cleocin POs: are 
those who are hospitalized with seri- 
ous illnesses. 

Diagnoses have included septi- 
cemia and septic shock, acute peri- 
tonitis, staphylococcal pneumonia, 
and massive wound infection. In 


many cases the infection was second- 
ary to severe accidental trauma, major 
surgery, or debilitating disease. 

Cleocin PO: has produced ex- 
cellent results when the pathogens in 
these serious infections proved to be 
staphylococci, streptococci (except en- 
terococci), or pneumococci. With rare 
exceptions, the organisms proved sus- 
ceptible in vitro and were successfully 
eradicated from the clinical lesions, 
regardless of the severity of the infec- 
tion. Its use in these infections should 
be reserved for penicillin-allergic pa- 
tients for whom, in the judgment of 
the physician, a penicillin is 
inappropriate. 


Other therapeutic 
considerations: 

1) Cleocin PO; is clinically effec- 
tive in serious infections caused 
by penicillin-resistant or peni- 
cillinase-producing staphylo- 





cocci. However, staphylococcal 

strains resistant to clindamycin 

have been encountered, and sus- 
ceptibility testing should be 
performed. 

2) Cleocin is useful in patients 
who are sensitive to penicillin. 
Rare cases of sensitivity te 
Cleocin resulting in maculo- 
papular rash and urticaria have 
been reported; as with all anti- 
biotics, it should be used cau- 
tiously in atopic patients. 
Serious anaphylactoid reactions 
require emergency treatment 
with epinephrine. Oxygen and 
intravenous corticosteroids 
should also be administered as 
indicated. However, no actual 
cross-antigenicity with other 
antibiotics has been demon- 
strated, except with lincomycin. 
Because of these two benefits, 

Cleocin PO; can fill a need both for 
penicillin-sensitive patients and those 
harboring  penicillin-resistant 
organisms. 

Cleocin PO; should be reserved 
for serious infections where less toxic 
antimicrobial agents are inappro- 
priate, as described in the Indications 
Section of the brief summary on the 
following page. 

WARNINGS: (See WARNING box on 
following page.) 





If significant diarrhea or colitis 
occurs during therapy, this antibi- 
otic should be discontinued. (See 
WARNING box and summary of 
prescribing information on follow- 
ing page. 


Safety for use in pregnancy has not 
been established. 











*Clostridia are more resistant than 


most anaerobes to clindamycin. Some 
species, e.g., C. sporogenes and C. 
tertium, are frequently resistant to 
clindamycin. 


.CleOcin PO4 


Cindamycin phosonate injection, U 





WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it 
should be reserved for serious infections 
where less toxic antimicrobial agents are 
inappropriate, as described in the Indi- 
cations Section. It should not be used in 
patients with nonbacterial infections, 
such as most upper respiratory tract in- | 
fections. The colitis is usually charac- 
terized by severe, persistent diarrhea and 
severe abdominal cramps and may be as- 
sociated with the passage of blood and 
mucus. Endoscopic examination may re- 
veal pseudomembranous colitis. 

When significant diarrhea occurs, the 
drug should be discontinued or, if neces- 
sary, continued only with close observa- 
tion of the patient. Large bowel endoscopy 
has been recommended. 

Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil”* ) 
may prolong and/or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of 
therapy with clindamycin. 











Each ml contains: 
clindamycin phosphate 


Equivalent to} 6:60 54 dk ade oa sh 150 mg 

clindamycin base 
benzyl:aloohol::. : :.66:55 0680 das 5 mg 
disodium edetate............... 0.5 E- 


water for injection................. 
When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in 
the treatment of serious infections caused by 
susceptible anaerobic bacteria. 

Clindamycin is also indicated in the treat- 
ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients 
for whom, in the judgment of the physician, 
a penicillin is inappropriate. Because of the 

risk of colitis, as described in the WARNING 
box, before selecting clindamycin the phy- 
sician should consider the nature of the in- 
fection and the suitability of less toxic 
alternatives (e.g., erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneumo- 
nitis and lung abscess; serious skin and soft 
tissue infections; septicemia; intra-abdominal 
infections such as peritonitis and intra- 
abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal 
gastrointestinal tract); infections of the fe- 
male pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian ab- 
scess, pelvic cellulitis and postsurgical vagi- 
nal cuff infection. 

Streptococci: Serious respiratory tract in- 
fections; serious skin and soft tissue infec- 
tions; septicemia. 

Staphylococci: Serious respiratory tract in- 
fections; serious skin and soft tissue 


infections; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections 
due to susceptible organisms. 

Indicated surgical procedures should be 
performed in conjunction with antibiotic 
therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensi- 
tivity to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinu- 
ance alone. Moderate to severe cases should 
be managed promptly with fluid, electrolyte 
and protein supplementation as indicated. 
Systemic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been demon- 
strated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitor- 
ing of organ system functions is desirable. 

Usage in Meningitis: Since clindamycin 
does not diffuse adequately into the cere- 
brospinal fluid, the drug should not be used 
in meningitis. 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE 
ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date 
suggests that a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is in- 
dicated in these patients, they should be 
carefully monitored for change in bowel 
frequency. Prescribe with caution in indi- 
viduals with a history of gastrointestinal 
disease, particularly colitis. 








Do not inject intravenously as an un- 
diluted bolus; infuse as directed in package 
insert. Indicated surgical procedures should 
be performed in conjunction with therapy. 
Patients with very severe renal disease and/ 
or very severe hepatic disease accompanied 
by severe metabolic aberrations should be 
dosed with caution and serum clindamycin 
levels monitored during high dose therapy. 

Prescribe with caution in atopic indi- 
viduals. During prolonged therapy, periodic 
liver and kidney function tests and blood 
counts should be performed. Use may result 
in overgrowth of non-susceptible organisms, 
particularly yeast. Should superinfection 
occur, adjust therapy as clinical situation 
dictates. Clindamycin has been shown to 
have neuromuscular blocking properties that 
may enhance the action of other neuromus- 
cular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Ab- 
dominal pain, nausea, vomiting and diar- 
rhea. (See WARNING box.) Hypersensitivity 
Reactions: Maculopapular rash and urticaria 
have been observed. Generalized mild to 
moderate morbilliform-like skin rashes are 
the most frequently reported of all adverse 
reactions. Rare instances of erythema multi- 
forme, some resembling Stevens-Johnson syn- 
drome, have been associated with clindamy- 
cin. A few cases of anaphylactoid reactions 
have been reported. If a hypersensitivity reac- 
tion occurs, the drug should be discontinued. 
The usual agents (epinephrine, cortico- 
steroids, antihistamines) should be available 
for emergency treatment of serious reactions. 
Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis and 
thrombocytopenia have been reported; no 
direct etiologic relationship to concurrent 
clindamycin therapy has been made. 

Local Reactions: Pain, induration and sterile 
abscess have been reported after intramus- 
cular injection and thrombophlebitis after 
intravenous infusion. Reactions can be mini- 
mized or avoided by giving deep intramus- 
cular injections and avoiding prolonged use 
of indwelling intravenous catheters. 


How Supplied: Available as sterile solution 
with each ml containing clindamycin phos- 
phate equivalent to 150 mg clindamycin 
base. Ampoules of 2 and 4 ml. 

Caution: Federal law prohibits dispensing 
without prescription. 

For additional product information see your 
Upjohn representative. 
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Fits into their world... 





A sensible way to start a woman on oral 
contraceptives is with an effective, low-dose 
combination like Ortho-Novum 1/50 0 21. 
This combination offers a low dose of 
estrogen, 50 mcg of mestranol, and a low 
dose of progestin, 1| mg norethindrone, 
“which gan fulfill your contraceptive 
requirements and her contraceptive needs. 


* TRADEMARK 


Ortho-Novum 1/50. 


Each tablet contains 1 mg norethindrone and 0.05 mg mestranol. 


TRADEMARK 








Ortho-Novum 1/50 © 21 is usually a well- of error or missed doses, and you have 


tolerated’ combination; thus, in clinical 
studies, there is a low drug-related drop- 
out rate. 

Add to this the simplicity of the dosage 
regimen — three weeks on and one week 
off — and the unique Dialpak* Tablet 


Dispenser, which helps reduce the chance 


an effective combination that fits very 
nicely into their life-style...and their wor 


tSerious as well as minor conditions have been reporte 
following the use of oral contraceptives, These conditie 
include thromboembolic disease. The physician should 
alert to the earliest manifestations of any symptoms of 
serious disease and discontinue oral contraceptive the 
when appropriate. The physician should be fully awar 
of the complete Prescribing Information for this produi 


See prescribing information on following page. 





Ortho-Novum1/50-2 and 28 


Ortho-Novum 1/50221 and Ortho-Novum 1/50°:28 TRADEMARK 
Description: Each ORTHO-NOVUM 1/50''21 Tablet contains 1 mg of the progestational sub- 
stance, norethindrone, together with 0.05 mg of the estrogenic compound, mestrano! 

Each yellow ORTHO-NCVUM 1:50:28 Tablet contains 1 mg of the potent progestational 

substance. norethindrone, together with 0.05 mg of the estrogenic compound, mestranoi. 
Each green tablet contains inert ingredients 
Actions: ORTHO-NOVUM 1:50-21 and ORTHO-NOVUM 1/5028 act through the mecha- 
nism of gonadotrophin suppression. i.e., through the estrogenic and progestationai actions of 
the ingredients. Alterations in cervical mucus and in the endometrium may also contribute to 
the efficacy of ORTHO-NOVUM 1:50-21 and ORTHO-NOVUM 1/5028. 
Speciai note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives. taking into account 
various factars such as age and ather physical conditions 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates. have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
physician should be alert to ils earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Ciose clinica! surveillance of alt 
women taking oral contraceptives must be continued. 
indication: Contraception. 

Contraindications: 1. Tnrombophiebitis, thromboembolic disorders. cerebral vascular dis- 

gase. myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 

function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 

dependent neoplasia. 5. Undiagnosed abnormal genital bieeding. 6. Known or suspected 
regnancy. 

arnings: 1. The physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders. thrombophlebitis. cerebrovascular disorders including hemor- 
rhage. pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis. 
pulmonary embolism and cerebral vascular disease. occlusive or hemorrhagic. and the use of 
oral contraceptives. There have been three principal studies in Great Britain’? leading to these 
conclusions and three in this country.” The estimate of the relative risk of thromboembolism 
in the study by Vessey and Doll? was about sevenfold, while the United States studies found 
relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo throm- 
boembolic disease without ev-dent cause as nonusers. 

In May, 1974. the Royal College of General Practitioners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, “A statistically significant higher rate of report- 
ing of cerebrovascular accidents in Takers is evident, but the numbers are too smail to justify 
an estimation of the degree of risk.” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study? indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment 

in a collaborative American study** of cerebrovascular disorders in women with and without 
predisposing causes, if was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2.0 


None of the American studies was designed to evaluate a difference between products. 
However. the Sartweil study? suggested that there might be an increased risk of throm- 
boembalic disease in users of sequential products 

Other retrospective studies*’* have reported an increased risk of post-surgery throm- 
boembolic complications in orai contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery 

in May of 1975 two separate retrospective case control studies relating to fatal and nonfatai 
myocardial infarction in users and nonusers of oral contraceptives were reported.’’'* The 
studies estimate that the increased risk of hospital admission for myocardia! infarction asso- 
ciated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-34 age group: and the risk of death associated with the use 
of oral contraceptives as compared to nonusers was increased 2.8 times for users in the 30-39 
age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors. i.e., treated hypertension and diabetes, pre-eciamptic tox- 
emia, obesity and type Hl hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or complete 

loss of vision: proptosis or diplopia: onset or aggravation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent or severe: papilledema: or any evidence of 

retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have taken 

progestogens and/or estrogens during pregnancy. >€! The safety of ORTHO-NOVUM 

150° 21 or ORTHO-NOVUM 1/50 -28 in pregnancy has not been demonstrated. Pregnancy 

should be ruled out before initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does not occur 

4. A smali fraction of the hormonal agents in oral contraceptives has been identified in the milk 
of mothers receiving these drugs. The long-range effect to the nursing infant cannot be deter- 
mined at this time. 

5. Hepatic lesions (adenomas. hepatomas, hamartomas. regenerating nodules. etc), occa- 
sionally fatal, have been reported in women on oral contraceptives. Such lesions may present 
as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
shouid be considered if the patient has abdominal pain or evidence of intra-abdominal bieed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 





Precautions: 1. A thorough history and physical examination should be performed before 
prescribing oral contraceptives and periodically during their administration and should includ® 
special reference to breasts and pelvic organs, including Papanicolaou smear since estrogens 
have been known to produce tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment wich 
ORTHO-NOVUM 1/50 =21 or ORTHO-NOVUM 1/50528. Therefore. if such tests are abnor- 
mal in a patient taking ORTHO-NOVUM 1/50221 or ORTHO-NOVUM 1/5028, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata may 
increase in size. 4. Because these agents may cause some degree of fluid retention, condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
rena! dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression shouid be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged 
ORTHO-NOVUM 1/50°21 or CRTHO-NOVUM 1/50728 therapy on pituitary, ovarian, adre- 
nai, hepatic or uterine function awaits further study. 8. A decrease in glucose tolerance has 
been observed in a significant percentage of patients on oral contraceptives. The mechanism 
of this decrease is obscure. For this reason, diabetic patients shouid be carefully observed 
while receiving ORTHO-NOVUM 1/50/21 or ORTHO-NOVUM 1/50 528 therapy. 9. The age 
of the patient constitutes no absolute limiting factor. although treatment with ORTHO-NOVUM 
450221 or ORTHO-NOVUM +/50528 may mask the onset of the climacteric. 10. The 
pathologist should be advised of ORTHO-NOVUM 1/50°21 or ORTHO-NOVUM 1/50 628 
therapy when relevant specimers are submitted. 11. Susceptible women may experience an 
increase in blood pressure following administration of contraceptive steroids. 12. Cholestatic 
jaundice has been reported in users of orai contraceptives. H this occurs. ORTHO-NOVUM 
1:50 21 or ORTHO-NOVUM 1/50 928 should be discontinued. This condition is more likely to 
occur in patients who have experienced cholestatic jaundice of pregnancy. Patients with a his- 
tory of cholestatic jaundice of pregnancy should be carefully observed during 
ORTHO-NOVUM 1:50 =21 or ORTHO-NOVUM 1/50 +28 therapy 

Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the foi- 
lowing serious aCverse reactions: thrombophiebitis, pulmonary embolism, cerebra: 
thrombosis and hemorrhage. myocardial infarction. gallbladder disease 

Although availabie evidence is suggestive of an association, such a relationship has beer: 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions. 
e.g.. retinal thrombosis and optc neuritis: hepatic lesions with or without intra-abdominal 
bleeding. 

The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating) 
breakthrough bleeding. spotting. change in menstrual flow, amenorrhea during and alter treat- 
ment. edema, chioasma or melasma. which may persist, cholestatic jaundice, migraine, rash 
{allergic}, mental depression. change in weight (increase or decrease). breast changes (ten- 
derness. enlargement and secretion), changes in cervical erosion and cervical secretions 
suppression of lactation when given immediately post-partum. rise in blood pressure in sus- 
ceptibie individuais. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives. an association has been neither confirmed nor refuted: anovulation post-treatment 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
struai-like syndrome. changes in libido. changes in appetite, cystitis-like syndrome. headache 
intolerance to contact lenses, nervousness, dizziness, fatigue. backache. hirsutism. joss of 
scalp hair, erythema multiforme. erythema nodosum, hemorrhagic eruptions. itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased suifobromaphthalein retention and other tests: coagulation tests~ 
increase in prothrombin. Factors Vil. Vill, IX and X; decrease in anti-thrombin Jii; increase in 
platelet aggregability; thyroid function~increase in PBI, and butanol-extractable protein- 
bound iodine and decrease in T? uptake values: metyrapone test: pregnanedicl determination. 
References: 1. Royal College of General Practitioners: Oral Contraception and Thromba- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman. W.H.W.; Vessey, M.P 
investigation of Deaths from Pulmonary. Coronary and Cerebral Thrombosis and Embolism in 
Women of Chitd-Bearing Age. Br Med J 2:193-199. April 27, 1968.3. Vessey. M.P.: Doll, R.: 
investigation of Relation between Use of Oral Contraceptives and Thromboembolic Disease. 
A Further Report, Br Med J 2:651-657. June 14, 1969. 4. Sartwell, P.E., Masi. A.T.; Arthes, 
F.G.: Greene. G.R.. Smith. H.E.. Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study. Am J Epidemiol 90:365-380. Nov. 1969. §. Oral Contraception and 
increased Risk of Cerebral ischemia or Thrombosis. N Engl J Med 288(17}:871-878, April 26. 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors, J.A.M.A. 
231(7):718-722, Feb 17. 1975. 7. Orai Contraceptives and Venous Thromboembolic Disease. 
Surgically Confirmed Gail-Bladder Disease, and Breast Tumours. Report from the Boston Col- 
jaborative Drug Surveillance Programme. Lancet: 1399-1404, June 23, 1973. 8. Royal Col- 
lege of General Practitioners: Ora! Contraceptives and Health, 1-100, May 1974. 9. Vessey. 
M.P.: Doll, R.. Fairbairn, A.S.; Glober, G.: Postoperative Thromboembolism and the Use of 
Orai Contraceptives. Br Med J 3:123-126. July 18. 1970. 10. Greene, G.R.: Sartwell, P.E.. 
Orai Contraceptive Use in Patients with Thramboembolism Following Surgery, Trauma. or 
infection, Am J Public Heaith 62(5}:680-685. May 1972. 11. Mann. J.L; Vessey. M.P. 
Thorogood. M.; Doll, R; Myocard:al Intarction in Young Women with Special Reference to 
Oral Contraceptive Practice. Br Med J 2:241-245. May 3, 1975. 12. Mann, Ji; Inman, 
W.H.W.: Oral Contraceptives and Death from Myocardial infarction, Br Med J 2:245-248, Ma 
3. 1975. 13. Nora. J.J.: Nora, A.H: Birth Defects and Oral Contraceptives. Lancet: 941-942. 
April 28, 1973. 14. Janerich. D.T.: Piper, J.M.. Glebatis, D.M.: Oral Contraceptives and Con- 
genital Limb-Reduction Defects. N Engl J Med 297(14}:697-700, Oct. 3. 1974. 
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Case of vesico-vaginal fistula, 
by an operation 


GEORGE HAYWARD 
American Journal of Medical Sciences, vol. 24, pp. 283-288, 1839 
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successfully treated 


The first report of successful closure of vesicovaginal 
fistula in America. Although the case of John P. 
Mettauer occurred the previous year (1838), it was not 
reported until the following year (Boston Med. Surg. J. 
22: 154, 1840). In a later article, Hayward observed, 
regarding this first case, “I had never seen the 
operation done, till I did it myself, nor could I find any 
description of the mode which others had adopted, 
that was sufficiently clear and explicit to be of much 
service. I had, therefore, to take such a course as I 
thought safe, and at the same time likely to effect the 
object. . . .” The patient, age 34, had developed the 
fistula following delivery of her first child 15 years 
previously. Subsequently, she aborted 11 times. Hay- 
ward, Professor of Surgery at Harvard University and 
surgeon at the Massachusetts General Hospital, used a 
whalebone bougie inserted through the urethra to 
bring the fistulous opening into view, excised the 
cicatrix around the opening, widely dissected the 
bladder from the vagina, and closed the opening with 
three silk threads through the outer wall of the bladder 
(see left). A silver retention catheter was left in place 
for one week. Hayward concluded, “I have ventured to 
make these suggestions, which I do with great diffi- 
dence, with regard to the mode of operating, because 
there is no case in surgery in which a successful 
operation gives more complete relief. . . or relieves a 
greater amount of wretchedness, and because it is by 
no means settled what is the best mode of treating this 
distressing infirmity.” In all, Hayward operated on 
nine patients (Boston Med. Surg. J. 44: 209, 1851). In 
three patients the results were entirely successful; four 
gained considerable relief but still had some incont- 
nence, and two received no benefit. 


CURRENT 
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Developments in mammography 


JOHN N. WOLFE, M.D. 
Detroit, Michigan 


Mammography is presented for the primarily nonradiologic audience. A brief historical 
review calls attention to some of the milestones in mammography and how it has changed. 
Xeroradiography is discussed, as it is one of the newer developments and is rapidly 
gaining broad acceptance in the United States. Clinical applications are included, with a 
discussion of the various entities which the radiologist can identify on the mammogram. 
Although the mammographic examination can be extremely accurate in the hands of 
interested examiners, some carcinomas will not be identified; of these, some can be 
discovered by routine physical examination. If mammography is made to stand alone, 
without a physical examination, some women with breast cancer will not be identified and 
will not receive prompt, adequate treatment. Mammography is an adjunct and a 
complement to the physical examination. Breast cancer screening appears to be effective in 
finding small, nonpalpable tumors, many very early in their growth. Definitive evidence 
is now available that early diagnosis of breast cancer leads to prolonged survival. There 
is promise of further developments in the field of mammography. 


RaDIOGRAPHIC examination of the breast, or mam- 
mography, has a long history and one could charac- 
terize that history by dividing it into segments. The first 
part would be the era of early experimentation, which 
took place during the 1930's. The next era was one of 
limited clinical application of mammography and this 
lasted until the late 1950’s. Beginning in the late 1950's 
and extending until the present time there has been an 
accelerated acceptance and utilization of this diagnostic 
examination for breast cancer detection. The present 
era is one of widespread application on a day-to-day 
clinical basis, trials in large-scale screening of 
asymptomatic women, and a rapidly accelerating 
technology with a constant search for new and better 
methods of either carrying out the examination or 
interpreting the images. 


From the Department of Radiology, Hutzel Hospital. 


Reprint requests: John N. Wolfe, M.D., Department of 
Radiology, Hutzel Hospital, 432 E. Hancock Ave., 
Detroit, Michigan 48201. 
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This communication presents mammography in the 
following order: a brief historical review, newer 
developments in the technique of examination, includ- 
ing those being used in practice and those still 
experimental, breast cancer screening, and, finally, the 
development of criteria for assigning patients to risk 
categories for breast cancer. 


Historical review 


This historical review is very brief; it only touches on 
some of the highlights. Many important contributions 
are not listed. Before 1950 several well-known inves- 
tigators were carrying out mammography as an 
everyday clinical examination. Notable among these 
were Gershon-Cohen of the United States, Willemin of 
France, and Leborgne of Uruguay. 

In the United States, the subject did not receive 
much acceptance or application prior to Egan’s report 
of work done at the M. D. Anderson Hospital in 
Houston. Egan reported excellent results with the use 
of a “new technique” embodying a soft x-ray beam with 
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low filtration and an extremely high-detail x-ray film. 
This work incited the United States Public Health 
Service to enter into training programs and stimulated 
many radiologists in the United States to begin work in 
this field of diagnostic radiology. 

Investigators were not completely satisfied with the 
techniques available and a concerted search has always 
been carried out for a better one. One of the most 
significant changes concerned the utilization of a 
molybdenum anede x-ray tube instead of the conven- 
tional tungsten anode tube. The molybdenum tube 
afforded a spectrum of radiation energy which is quite 
different and resulted in improved contrast on the 
mammograms. This work was carried out by Gros and 
is considered a significant advance by many workers in 
the field. 

Another innovative technique concerned xerora- 
diography. This technique of examining the breast by 
ionizing radiation was first tried in the early 1950's, but 
then it was more or less abandoned by the investigators 
and the Xerox Corporation, which manufactured the 
equipment. 

A further development has been the acceptance by 
some members of the radiologic community of a 
combination of a relatively fast x-ray film and screen 
combination. This technique has the advantage of a 
relatively low dosage of radiant energy to the breast. 

Other innovations concern the application of com- 
puter technology to the interpretation of the mam- 
mograms, whether on film or xeroradiograph, and 
some work has been done showing that perhaps this 
might be feasible. Many techniques of image enhance- 
ment have been tried and are now being developed in 
an attempt to extract more information from the 
radiographic image. Without question, newer methods 
of imaging will be tried and perhaps even better and 
more precise ones will be developed. 

This author has been deeply involved in the 
research, development, and application of xeroradiog- 
raphy as a method of breast cancer detection and that 
subject will be treated at length. 


Xeroradiography 


One of the problems in breast cancer diagnosis is the 
“dense” or dysplastic breast. It is difficult to identify a 
small cancer in this type of breast by either radio- 
graphic means or physical examination. This is the type 
of breast in which the film mammogram often fails. 

Xeroradiography, which is a photoelectric system of 
recording the radiographic image, has an inherent 
physical phenomenon called edge enhancement. Be- 
cause of this phenomenon, small disparities in density, 
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especially if they are sharp discontinuities, have an 
exaggerated contrast; this is why it is believed that 
xeroradiography succeeds more frequently in the 
difficult breast than do the usual film techniques. In 
addition, there is no doubt that calcifications are 
imaged better on the xeroradiograph (XR), especially 
in the dense breast, and this is another area where film, 
especially if coupled with a molybdenum anode tube, 
fails. 

Xeroradiography is an outgrowth of the science of 
xerography, or the duplication of graphic material, 
which was discovered by Chester Carlson in 1938. In 
1948 it was found that the xerographic plates would 
also respond to ionizing radiation and, therefore, the 
feasibility of applying this method to the recording of 
radiographic images was demonstrated. 

Early attempts to apply this technique to medicine 
appeared to fail or, at least, were not astoundingly 
successful. Work began at Hutzel Hospital in 1966 on 
this science. Preliminary results were encouraging to 
many of the radiologic community concerned with 
breast cancer diagnosis and the Xerox Corporation 
reopened its research and development in this science. 
There followed a 4 year period of development and 
machine construction and today there are many 
xeroradiographic machines functioning throughout 
the United States and other parts of the world. 


Xeroradiographic process 

Xeroradiography is a photoelectric imaging system. 
The most fundamental and unique part is the 
xeroradiographic plate. It is a sheet of aluminum 
which measures about 9 by 14 inches. On the surface is 
coated a thin layer of selentum—an amorphous, 
enamel-like substance which is a photoconductor. 

In brief, a voltage is placed on the selenium surface 
and the part to be examined is x-rayed. Where x-rays 
strike the selenium, photoconduction is produced, 
causing the differential dissipation of the voltage 
previously placed on the plate in amounts proportional 
to the absorption of the x-ray. 

By means of photoconduction, a latent electrostatic 
image is created on the plate’s surface. This is made 
visible by conventional xerographic development: a 
cloud of finely divided, blue plastic particles is brought 
into proximity to the plate’s surface in a dark 
enclosure. The particles have an electrostatic charge 
and they form a powder image on the plate’s surface. 
The powder image is then transferred to a sheet of 
paper, again in the conventional xerographic manner, 
and that image, permanently fused on the paper, is 
available to the radiologist for interpretation. 
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Fig. 1. (4) Caudal projection of the breast of a 35-year-old woman involved severely with mammary 
dysplasia by xeroradiography. (B) Caudal projection of the same breast utilizing film mammography. 
Note how much more detail is visible on the xeroradiograph as compared to the conventional film 


mammogram. 
č 


The images obtained by xeroradiography are be- 
lieved to have some distinct advantages over film 


mammography; there is very good resolution. One of 


the important diagnostic features of breast carcinoma 
is microcalcifications and there is evidence to support 
the fact that microcalcifications are more readily 
identified on the XR image than on the conventional 
film image. Another advantage of xeroradiography is 
the wide latitude of structures recorded on one image. 
That is to say, the nipple and skin and deep structures 
within the breast are recorded in such a manner that it 
is easy for the radiologist to extract information. Film 
does not exhibit this wide latitude. 

The edge enhancement enables the XR to “break 
up” dense structures within the breast into individual 
components (Fig. 1). This enables small architectural 
changes, such as spicules around the margin of a mass, 
to be more readily identified on the XR than on the 
conventional film. In addition, the xeroradiograph is 
considered to be highly accurate—more accurate in the 
hands of this author than conventional film techniques. 
The technician’s work is facilitated in that a darkroom 
is not required and there is less chance for error in 
selection of radiographic techniques. 


Technique of examination 

The technique of examination of the breast radiog- 
raphically is fairly standard, whether one utilizes 
xeroradiography or a film system. Physically, the 


women is examined in two projections at right angles to 
each other. With conventional radiographic equip- 
ment, usually the lateral projection is made with the 
patient supine, lying on the side to be examined, and 
the direction of the x-ray beam is mediolateral. A 
second projection obtained is termed the caudal or 
cephalocaudal; that is made with the patient sitting, 
and the direction of the x-ray beam is superoinferior. 

Numerous special mammographic machines have 
been manufactured, each of which is a little different. 
In some of them the patient stands for the complete 
examination, in others she sits for the entire examina- 
tion. Most of these machines, for the lateral projection, 
will employ an x-ray beam the direction of which is 
lateromedial. This is considered by some to be 
disadvantageous in that neither the tail of the breast 
nor the axilla are routinely imaged and at times some 
of the deeper structures near the chest wall are not 
visible on this projection. Not all of the special 
mammographic machines have this restriction in the 
way the lateral must be produced. With some the 
lateral can be produced in the usual mediolateral beam 
direction, which enables the technologist to image not 
only the breast but a portion of the chest wall and the 
axilla. Needless to say, there are advocates of all types 
of equipment and all types of projections. The choice 
depends on the radiologists experience and what he 
deems to be important to visualize. 

The amount of radiation required for mammog- 
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Fig. 2. Lateral projection of the breast of a 27-year-old woman 
with a palpable mass. The well-defined tumor, bulging the 
skin located superficially slightly above the level of the nipple, 
is considered very characteristic of a fibroadenoma. 


raphy is modest and it is questioned seriously if the 
levels utilized in this diagnostic procedure are impor- 
tant as to their carcinogenic effect. To begin, there is 
an immeasurable dose to the abdomen and neck in our 
experience. The beam is always tangential to the body 
except in the occasional axillary view, when it is 
perpendicular to that area. Dosimetry at the low kVp. 
level utilized in mammography is difficult to obtain as 
opposed to dosimetry in general radiography, where 
higher dose levels are utilized. Therefore, there is not 
now a lot of confidence in the levels. 

Some concept of the dose levels may be gained from 
the following chart: 


r/exposure 
Low kVp. industrial x-ray film 3-7 
(Egan technique) 
Molybdenum anode x-ray tube and 3-12 
medium-speed film 
Molybdenum anode x-ray tube, single <0.75-4 


intensifying screen, and fast film 
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Fig. 3. Lateral projection of a 62-year-old woman with slight 
thickening palpable in both breasts. The beaded appearance 
of the parenchyma is considered very characteristic of a 
prominent duct pattern. 


Molybdenum anode x-ray tube and 3-5 
xeroradiography 

Tungsten target x-ray tube and <0.5-1 
xeroradiography 


Great care must be taken in evaluating radiation 
dose and consequent information content of the image. 
In general, with radiographic images, as one di- 
minishes the dose, the information content changes 
drastically. For example, one could do mammography 
with very fast screen-film combinations where the dose 
would be only a small fraction of that usually required. 
Unfortunately, the information is also but a portion of 
that obtainable by accepted techniques. 

One must also be careful in evaluating data supplied 
by manufacturers. For example, one manufacturer 
may state that a system may have a resolution of 10 line 
pairs per millimeter, which, as a measure of resolution, 
is considered only acceptable. The important question 
is: Under what situations does this resolution exist—in 


316 Wolfe 


February 1, 1976 
Am. J. Obstet. Gynecol. 





Fig. 4. Caudal projection of a 49-year-old woman with masses palpable in both breasts. The densely 
calcified masses within the caudal projection of this breast are very characteristic of fibroadenomas. 


The opposite breast contained four similar tumors. 





Fig. 5. Both projections of the breast of a 33-year-old woman with a history of chronic breast abscess. 
She has had an incision and drainage in the subareolar area several times in the past. The deformity 
of the parenchyma of the breast in the subareolar area is considered characteristic for scarring from 


a chronic breast abscess. 


mammography or some artificial measuring device that 
bears no relationship to mammography? 

The reader is requested to refer to the section on 
breast screening for a further discussion of dosimetry. 


Clinical application 


The role of mammography in the symptomatic 
woman is twofold: to confirm the physical findings and 


to contribute its own unique information. The physical 
and mammographic examinations of the breast. must 
be regarded as complementary and should be consi- 
dered together in decision making but, at the same 
time, each mode of evaluation must be strongly 
considered independently. Each mode can, in itself, 
direct the surgeon toward or away from biopsy. When 


these methods of examination are not utilized thus, 
. 
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Fig. 6. Caudal projection of the left breast of a 62-year-old woman who had a palpable mass in the 
medial aspect. The mass with irregular margins is considered very characteristic of a scirrhous 
carcinoma. In the subareolar area some prominent ducts are also noted. 





Fig. 7. Caudal projection of the breast of a 46-year-old woman with a palpable mass in the axillary 
portion. The poorly limited tumor is considered characteristic of a medullary carcinoma. 


then certain carcinomas of the breast may suffer from 
late treatment. 
Radiographically, the following divisions of breast 
conditions can be identified. 
1. Normal breast 
2. Benign conditions 
a. Mammary dysplasia 
b. Neoplasms 
c. Effects of stasis 
d. Effects of aging 
e. Inflammations 
f. Trauma 
g. Miscellaneous benign conditions 
3. Malignancies 
a. Carcinoma 
b. Sarcoma 


The normal breast is interesting to the radiologist in 
that the pathologist rarely tells him it exists and he 
uncommonly sees images which are regarded as 
completely normal. The usual patient in whom the 
radiologist will judge the breasts as normal is the 
multiparous one, especially if she is near the 
menopause and slightly obese. Even in that case, there 
is the risk that the pathologist will describe histologic 
findings of dysplasia. The very high incidence of 
connective tissue hyperplasia together with microcyst 
formation and adenosis, even in the very young girls’ 
breasts (90 to 95 per cent), indicate the developmental 
nature of these “dysplasias” which one must consider as 
“normal” (Fig. 2). 

Another very interesting observation to be made 
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Fig. 8. Photographic enlargement from a portion of the caudal projection of the breast of a 
39-year-old woman with no particular palpable abnormality other than slight thickening in both 
breasts. The calcific deposits are considered very characteristic for a comedocarcinoma. Note that 
there is widespread involvement and, in spite of the extent of the disease, the tumor was not 


palpable. 


from the radiographic examination of the breast is 
periductal hyperplasia, or “prominent duct pattern,” 
which has some association with most breast cancers 
and is also associated most frequently with post- 
menopausal, nulliparous women. Although cancer of 
the breast occurs in women without this gross and 
histologic change, the majority will exhibit radio- 
graphically and histologically varying degrees of con- 
nective tissue hyperplasia around the circumference of 
ducts. Indeed, in certain cases, the only radiographic 
evidence of some breast carcinomas will be an asym- 
metrical, unilateral prominence of ducts (Fig. 3). The 
cancer often will be too small to be observed on the 
mammogram. (See later section on risk factors.) 
Many of the benign conditions of the breast have 
perfectly characteristic radiographic features. A good 
example is a densely calcified fibroadenoma. In the 
experience of thousands of these tumors, there has 
never been a mistake in diagnosis. They have a 
characteristic lobulated appearance and as myxoma- 
tous degeneration occurs they become progressively 
calcified. These tumors are not confused with car- 
cinoma insofar as their radiographic appearance is 
concerned (Fig. 4). Some other benign conditions 
which can produce masses and have rather characteris- 
tic radiographic features, especially when coupled with 


the historical facts of the case, are inflammations of the 
breast and the effects of trauma (Fig. 5). 

The radiographic signs of carcinoma of the breast 
can be divided into primary and secondary, as shown in 
the following tabulation. 


Primary signs: 
Mass 
Tumor calcifications 
Localized prominent ducts 
Secondary signs: 
Thickening of the skin and/or areola 
Retraction of the skin 
Increased vascularity 


From the primary signs the radiologist often is 
capable of being almost 100 per cent confident that a 
carcinoma exists in the breast when the features are 
well developed. That is to say, given a mass with a 
spiculated border and skin retraction, it would be 
extremely unusual if a finding such as that does not 
represent a carcinoma (Fig. 6). On the other hand, the 
radiologist is less confident when encountering a 
medullary carcinoma (Fig. 7). The differential diag- 
nosis between a medullary carcinoma and a cyst or 
uncalcified fibroadenoma is exceedingly difficult. 

Tumor calcifications when perfectly characteristic 
can lead to a very firm, positive diagnosis of carcinoma. 
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Unfortunately, many other benign diseases of the 
breast also calcify and at times calcify in a manner 
which may simulate carcinoma. In fact, one of the 
problems in mammographic diagnosis is diagnosing 
collections of calcifications, which are in reality as- 
sociated with benign disease, as being associated with a 
carcinoma (see Fig. 8). 

Regarding secondary signs of carcinoma, skin retrac- 
tion is exceedingly valuable as a secondary sign but one 
must be extremely careful that the skin retraction is not 
deformity of the skin due to previous biopsy. This 
problem is further complicated by the fact that 
carcinomas do occur at the site of previous biopsies so 
at times a radiologist is incapable of coming to a 
reasonable, accurate decision as to whether or not a 
particular stellate density is due to previous surgery or 
a carcinoma. 

Another area which can be extremely valuable for 
identifying some advanced carcinomas is thickening of 
the skin (see Fig. 9). Here again, however, there are 
benign conditions which produce skin thickening, 
especially inflammatory disease. Skin can also be 
thickened in cases of extensive congestive failure. 
Areolar thickening should be approached with great 
caution because low-grade inflammatory diseases of 
the nipple and areola are exceedingly common and a 
change of the areolar shadow, such as thickening, is not 
in itself sufficient for a diagnosis of carcinoma. There is 
a temptation by some to overread simple areolar 
thickening as an indication of Paget's carcinoma of the 
breast. Paget’s carcinoma should be accompanied, for a 
confident radiographic impression, by calcifications in 
the subareolar area, or somewhere within the breast, 
indicating the presence of an intraductal carcinoma. 
Increased vascularity of one breast is the least reliable 
sign of carcinoma and should be used only to focus 
greater attention on the breast having the increased 
vascularity. 

A radiologist very often can be firm and decisive in 
his opinion, but sometimes he cannot. In cases such as 
that, close cooperation is needed between the 
radiologist and the referring physician. An example of 
such cases is illustrated in Fig. 10. The solitary mass, 
which on physical examination appears smooth and 
freely movable and which on radiographic examina- 
tion appears homogeneous, discrete, and cir- 
cumscribed, is typically a cyst, most likely, or 
fibroadenoma, with some slight preference being 
possible on the basis of the patient’s age and the 
general appearance of the breast. These discrete tu- 
mors, however, can represent circumscribed forms of 
carcinoma. 
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Fig. 9. Lateral projection of the breast of a 52-year-old woman 
with a palpable mass in the upper portion of the breast. The 
irregular tumor seen superior to the nipple is considered 
characteristic of a carcinoma. There is very early involvement 
of the skin, evidenced by slight thickening in the area of the 
tumor and, on close inspection, direct continuity between the 
abnormality of the skin and the tumor could be seen. 


These are the sorts of masses that require close 
cooperation between surgeon and radiologist. Ideally, 
if the mass is of sufficient size, the surgeon will attempt 
aspiration of the contents and, if it is cystic and the 
fluid content is usual, the treatment of that clinical 
problem is simplified. If the tumor is solid, however, 
then one must excise it. 

There are many instances when the radiologist has to 
call upon the physical examination for help, either to 
evaluate a suspected radiographic observation by a 
directed repeat physical examination or to permit the 
radiologist to re-examine the patient at short intervals 
to satisfy himself that an abnormality thought to be 
benign can be demonstrated to be static in its growth 
(or regressive) over varying periods of time. This is 
especially helpful in the case of cysts, as they fluctuate 
greatly over short periods of time. 
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Fig. 10. (4) Caudal projection of the breast of a 40-year-old woman with a palpable mass in the 
axillary quadrant. (B) Photographic enlargement of the tumor. This illustrates one of the difficulties 
in mammography: the inability to differentiate some benign tumors from malignant ones. The 
tumor was interpreted as representing perhaps a circumscribed carcinoma; it is a fibroadenoma. 


Results 


The index of success of a mammographic technique 
is the number of occult carcinomas found and the size 
of the cancers diagnosed correctly. The over-all 
accuracy is variable and not a good index of the efficacy 
of a technique, in that it can be too strongly influenced 
by the type of case material. Similarly, the presence or 
absence of metastatic disease in axillary nodes is no 
longer valid as an index because the type of operative 
procedure varies so much from institution to institu- 
tion and the zeal of the pathologist in searching for the 
nodes varies. It is simple to measure the area of 
involvement from the mammogram and tumor size 
relates in a large proportion of cases to stage of disease. 
One can also make a reasonable judgment as to 
whether the cancer was occult to physical examination 
and certainly this is an index of the worth of the 
procedure. 


A total of 462 carcinomas of the breast were 
observed by xeroradiography at Hutzel Hospital dur- 
ing a 4 year period. These occurred in a referral-type 
practice which today has an incidence of carcinoma of a 
little less than 2 per cent of those examined. A true 
positive rate of 95.3 per cent was attained, while 
maintaining a false-positive rate of about 5 per cent. 
The age distribution was significant in that 35 per cent 
of the patients were less than 50 years of age. The 
tumor size was even more remarkable in that 31 per 
cent were judged 1.0 cm. or less. 

The most interesting aspect of the analysis con- 
cerned the group of carcinomas judged “occult.” 
Typically they were small, 59 per cent of the cases 
being 1.0 cm. or less in diameter, which is not 
surprising. Carcinomas in young women tended to be 
more often occult than those in older women: 30 per 
cent for the entire group and 43.2 per cent of cancer in 
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Fig. 11. (A) Lateral projection of the breast of a 43-year-old woman who had slight thickening 
palpable in the upper quadrants of both breasts. The interpretation was benign mammary dysplasia 
and no evidence of carcinoma. (B) The same patient on repeat examination 6 months later. There is 
now a very large carcinoma occupying an area of approximately 3 by 4 cm. with marked edema of 
the areola and the skin. At the time of operation, many lymph nodes were palpable. 


the age group 31 to 40, vs. 18.7 per cent for women 
over the age of 71. The high incidence of occult cancer 
in young women is not too surprising when one 
considers that their breasts are much more difficult to 
examine by palpation as compared to the breasts of 
older, postmenopausal women. 

Occult cancers, if they are represented as a mass, are 
typically small, some of 2 and 3 mm. being observed. 
These are uncommonly observed, however, in the 
absence of calcifications characteristic of carcinoma. 
Some carcinomas attain a size of 6 to 8 cm. and are still 
nonpalpable. Typically these are comedocarcinomas in 
dysplastic breasts which are still “early” in their invasive 
growth and have not evoked a connective tissue 
response within the neoplastic region. 

The type of breast in which the radiologist is most 
likely to err in his diagnosis is the small, dense one, 
involved severely with connective hyperplasia either in 
association with cystic disease and adenosis or periduc- 
tal connective tissue hyperplasia. In addition, the 
cancers most often “missed” are probably rapidly 
growing ones that do not form distinct masses or 
develop tumor calcifications (Fig. 11). 


Breast cancer screening 


At the time of this writing there are 27 Breast Cancer 
Screening Centers in operation throughout the United 


States operated conjointly by the National Institute of 
Health and the American Cancer Society. Mammog- 
raphy has demonstrated an effectiveness in discovering 
small tumors long before they become palpable. It has 
long been believed by most people that early diagnosis 
of a breast cancer should lead to an improved cure 
rate. This seems to have been settled decisively by the 
study conducted by the Health Insurance Plan of 
Greater New York, where it was found that, when a 
population was divided into two groups and half were 
screened and half were not, the mortality rate from 
breast cancer was greater in the nonscreened group. 

It is likely that, until a better method of finding the 
small, early breast cancer is discovered, screening by 
mammography will become more and more popular 
and should be successful in the limited amount of the 
population it can be applied to. 

Breast cancer screening centers may be aided greatly 
by the discovery of risk groups for breast cancer, so 
that the population then can be restricted insofar as 
annual examinations are concerned. To sum up this 
work, there is a good chance that this may occur in that" 
two groups of patients have been identified, of which 
one has an incidence of developing breast carcinoma 
22 times greater than the other. 

Some fear that repeated screenings of the breast may 
produce more cancer than those that are found. The 
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only basis for such feeling is that several groups of 
patients exposed to high doses of radiation sub- 
sequently showed an increased incidence of breast 
cancer. The first of these were the women who were 
exposed to radiation during the atomic bombings in 
Japan; the second, groups of women who had repeated 
fluoroscopic examinations of the chest for pneumo- 
thorax therapy in the treatment of tuberculosis. 

One must keep in mind the effect of radiation and its 
relationship to dose and time. For example, a high dose 
over a very short period of time is much more effective 
in terms of radiation therapy or destruction of tissue 
than the same amount of radiation given over a 
protracted period of time. This is the corollary one 
might apply to the relatively high doses received by 
women who were victims of the bombings and those 
who received the fluoroscopic examinations. They 
were high doses over a short period of time. Mammog- 
raphy at most is a low dose to a small volume of tissue 
over a very long period of time (30 years) rather than 
instantaneous, as in the case of the bombings, or over a 
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ITEMS 


Fourth Annual Newborn Symposium: Major 

Dilemmas in Neonatal Pediatrics 

On April 20 and 21, 1976, Methodist Hospital, 
Indianapolis, Indiana, once again will host its annual 
Newborn Symposium, “Major Dilemmas in Neonatal 
Pediatrics.” Among topics to be discussed are the 
adoptive neonate, dilemmas of maternal-infant in- 
teraction, phototherapy hazards, and long-range 
follow-up of both the congenitally deformed child and 
the survivors of neonatal intensive care. Guest faculty 
will include Dr. T. Berry Brazelton (Harvard), Dr. 
Murray Feingold (Tufts), Dr. Gerard Odell (Johns 
Hopkins), Dr. Henry Seidel (Johns Hopkins), and Dr. 
Philip Sunshine (Stanford). 

For further details, please write: Dr. Richard S. 
Baum, The Newborn Center, Methodist Hospital, 
1604 N. Capitol Ave., Indianapolis, Indiana 46202. 
Telephone: (317) 924-8174. 


Recent Advances in Reproductive Immunology 

The Department of Obstetrics and Gynecology of 
the University of lowa College of Medicine announces 
a postgraduate course entitled, “Recent Advances in 
Reproductive Immunology,” to be held April 29 and 
30, 1976. It will include a review of basic immunologic 
mechanisms as well as a survey of the latest develop- 
ments in immunologic aspects of infertility, pregnancy 
problems, and gynecologic oncology by physicians 
specializing in each field. The registration fee is 
$125.00 (residents $75.00). For registration and in- 
formation, contact: Office of Centinuing Medical 
Education, The University of lowa College of 
Medicine, 101 CMAB, Iowa City, lowa 52242. 


Symposium on Women at Work 

A symposium on Women at Work will be held at the 
City of Hope Medical Center in Duarte, California, 
September 29 and 30 and October 1, 1976. The 
increasing number of working women and emphasis 
on equality of opportunity at the work site raise 
important questions about the risk potential to women 
in the occupational environment. 

The conference will address itself to: (1) the current 
state of knowledge with respect to anatomic, phys- 
iologic, psychologic, sociologic, reproductive, legal, 
and legislative facets of women in the workplace; (2) 
important sex differences which must be analyzed; (3) 
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the generation of recommendations for employers, 
labor groups, and governmental agencies with respect 
to health-care policies. 

Those wishing to present papers should submit an 
abstract by March 1, 1976, to: Dr. E. R. Plunkett, City 
of Hope Medical Center, Section on Occupational 
Health, 1500 E. Duarte Rd., Duarte, California 91010. 


National Foundation-March of Dimes Symposium 

on Inborn Errors of Metabolism 

The National Foundation—March of Dimes Sym- 
posium on Inborn Errors of Metabolism will be held 
Wednesday, March 24, 1976, at the William Penn 
Hotel in Pittsburgh, Pennsylvania. Participants include 
Barton Childs, M.D., R. J. Desnick, Ph.D., M.D., Prof. 
Dr. Hans. Galjaard, William J. Mellman, M.D., 
Elizabeth F. Neufeld, M.D., Leon E. Rosenberg, M.D., 
and Harvey L. Sharp, M.D. For information or 
registration forms, please write or call: Mr. Robert 
McFarland, Greater Pittsburgh Chapter, National 
Foundation—March of Dimes, 1310 Fulton Bldg., 
Pittsburgh, Pennsylvania 15222. Telephone: (412) 
391-3193. 


Fourth Annual Breast-feeding Seminar 

for Physicians 

La Leche League International is sponsoring its 
Fourth Annual Breast-feeding Seminar for Physicians 
on March 13, 1976, at the San Francisco Hilton Hotel 
from 9:00 a.m. to 4:30 p.m. For further information, 
contact: Carol Kolar, R.N., Coordinator, Continuing 
Medical Education, La Leche League International, 
Inc., 9616 Minneapolis Ave., Franklin Park, Illinois 
60131. Telephone: (312) 455-7730. 


Seminars for health professionals 

The Women’s Health Care Training Programs and 
Family Planning Clinic of the Department of Obstetrics 
and Gynecology, Harbor General Hospital, Torrance, 
California, is sponsoring a series of twelve seminars for 
nurse practitioners, registered nurses, physicians, and 
other health professionals. The seminars will be held 
January 8, February 19, March 11, April 8, May 13, 
June 10, July 8, August 12, September 9, October 14, 
November 11, and December 9, 1976. Fee: $100.00 for 
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all twelve seminars or $15.00 per seminar. These 
seminars are approved by the California Medical 
Association (Category 1) for up to three hours of credit 
in Continuing Education per seminar. The Course 
Chairman is J. Robert Bragonier, M.D., Ph.D. For 
information and registration, write to: Ms. Ellen 
Woolfson, Continuing Education Coordinator, Profes- 
sional Staff Association, 1124 W. Carson St., Torrance, 
California 90502. Telephone: (213) 775-7711, exten- 
sion 1373. 


Gynecologic Endocrinology: A postgraduate 

education course for the practicing physician 

The Department of Obstetrics and Gynecology at the 
University of Tennessee Center for the Health Sci- 
ences, Memphis, Tennessee, will sponsor a three-day 
postgraduate course for clinicians on “Gynecologic 
Endocrinology,” at the Hilton Inn-Memphis Airport, 
March 11, 12, and 13, 1976. The diagnosis and 
management of the major gynecologic endocrine 
disorders will be discussed by 11 visiting faculty and 
10 local faculty. Guest faculty include: Drs, Carl E. 
Cassidy, Charles Flowers, Joseph W. Goldzicher, 
Robert B. Greenblatt, Jerome M. Hershman, Ronald 
K. Kalkhoff, Janet W. McArthur, Robert L. Rosenfield, 
Pentti K. Siiteri, Leon Speroff, and Michael Y. 
Yannone. An interesting and informative program is 
also planned for wives, including a pilgrimage to 
restored antebellum homes. For furthur information 
and registration, contact: James R. Givens, M.D., 800 
Madison Ave., Memphis, Tennessee 38163. 


New nomenclature for vulvar disease 


The only purpose for a uniform terminology of any 
group of diseases is to enable a physician to diagnose a 
condition utilizing a term which indicates the biological 
behavior of the disease and characterizes its clinical 
significance. Such prediction of behavior is based on 
the documented experience of others and will have 
validity and reliability in porportion to the uniformity, 
comparability, and volume of that documentation. 

At the present time, the diagnosis of many vulvar 
diseases is imprecise because of lack of a standard 
terminology, making the available data confusing and 
the experience nonadditive. 

Therefore, it is essential that an international 
language be developed and employed in all future 
reports and, insofar as possible, that all past publica- 
tions be reviewed and reconsidered in the light of this 
new schema. Only by so doing can meaningful data be 
obtained. 

Use of the new nomenclature* will permit. simple 


*Proposed and adopted by the International Society for the 
Study of Vulvar Disease at the Second International Con- 
gress, January 10, 1975, Key Biscayne, Florida. 
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and rapid grouping of cases. If a large enough number 
of cases in any single group show a unique pattern of 
biological behavior different from other cases within 
the same group and identifiable as such—then further 
subdivision of the group may be warranted. 

The following terms have been deleted from the 
vocabulary of vulvar diseases because of the confusion 
associated with their use: lichen sclerosus et atrophicus, 
leukoplakia, neurodermatitis, leukeratosis, Bowen's 


` disease, erythroplasia of Queyrat, carcinoma simplex, 


leukoplakic vulvitis, hyperplastic vulvitis, and kraurosis 
vulvae. 

To replace these terms, the International Society for 
the Study of Vulvar Disease adopted the new nomen- 
clature outlined in the following classification. This 
outline is not intended to be a complete discussion of 
the various entities but rather defines them with a new 
and simplified terminology. 

Vulvar dystrophies. The term “dystrophy” charac- 
terizes the many disorders of epithelial growth and 
nutrition which result in otherwise unclassified altera- 
tions of the surface architecture. Included within the 
general classification of the vulvar dystrophies are 
those vulvar changes variously described in the past as 
leukoplakia, kraurosis, atrophic dystrophy, hyperplas- 
tic vulvitis, leukoplakic vulvitis, neurodermatitis, etc. 
The gross changes seen on the vulva may be diffuse or 
localized and may be seen as thickened or thinned. 
White or red color changes may be evident. These 
lesions should be specifically classified according to 
their microscopic features as follows: 


I. Hyperplastic dystrophy 

a. Without atypia 
b. With atypia 

H. Lichen sclerosus 

Ill. Mixed dystrophy (lichen sclerosus with foci of 
epithelial hyperplasia) 
a. Without atypia 
b. With atypia 


Vulvar atypia. Atypia (dysplasia, atypical hyper- 
plasia) is further categorized as mild, moderate, or se- 
vere, depending upon the extent of the change and 
may exist: 

a. Without dystrophy 

b. With dystrophy 

Paget’s disease of the vulva. Paget’s disease of the 
vulva should be recognized as a distinct clinico- 
pathologic entity with a pathognomonic histologic 
appearance. Cases of Paget’s disease of the vulva 
should not be considered together with squamous 
cell carcinoma in situ, since the biological behavior 
and significance of these two diseases are distinctly 
different. 

Squamous cell carcinoma in situ. Carcinoma in situ 
may present clinically at any age as papules or macules, 
coalescent or discrete, single or multiple. Such lesions 


326 Items 


may be hyperpigmented (dark), lichenified and hyper- 
keratotic (white), eczematoid and scaly (pink), or 
erythroplastic (red), depending on their location (mu- 
cous or cutaneous surface) and prior treatment, as well 
as local hygiene. These varieties of clinical appearance 
do not warrant the separate titles and subdivisions 
applied in the past (Bowen's disease, erythroplasia of 
Queyrat, carcinoma simplex). 
Histopathologic definitions. 
Dystrophy. 
I. Hyperplastic dystrophy 
a. Without atypia—epithelial hyperplasia is 
present. There is acanthosis with elongation of 
the epithelial folds which may also exhibit 
blunting and slight edema. Varying degrees of 
hyperkeratosis are present. Chronic inflamma- 
tion within the dermis will vary from mild to 
severe. No atypia is present. 
b. With atvpta—mild, moderate, or severe. (See 
definitions of atypia.) 
H. Lichen sclerosus 
There are variable degrees of thinning of the 
squamous epithelium with progressive loss of 
the epithelial folds (rete ridges). Vacuoles may 
be noted in the basal layer of cells. The dermis 
just beneath the squamous epithelium has a 
characteristic acellular, homogeneous appear- 
ance. Edema may be present in this area. Deep 
to the homogeneous zone, infiltration with 
lymphocytes and plasma cells may vary from 
mild to severe. Hyperkeratosis may be present. 
HI. Mixed dystrophy 
a. Without atypia—the mixed dystrophy con- 
sists of changes consistent with those of lichen 
sclerosus but with areas of epithelial hyperplasia 
as described under “Hyperplastic dystrophy” 
above. 
b. With atypia—mild, moderate, or severe. (See 
definitions of atypia.) 

Atypia. 

MILD ATYPIA. There is an excessive proliferation of 
squamous cells, some of which contain nuclei that are 
enlarged and hyperchromatic and show fine chromatin 
clumping. The cytoplasm around the nuclei shows a 
normal maturation process so that as the surface is 
approached the nuclei become more widely separated 
from one another. Individually keratinized cells and 
mitotic figures above the basal layer are rare. 

MODERATE atypia. A moderate number of enlarged 
nuclei are seen which are hyperchromatic and irregu- 
lar with fine to moderately coarse chromatin clumping. 
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There is partial cytoplasmic maturation of the cells so 
that as the surface is approached the nuclei show some 
degree of increased separation from each other due to 
increased quantities of cytoplasm around each nucleus. 
As a result of these changes, the appearance is given of 
increased cellularity and cellular disarray extending 
through approximately two thirds of the thickness of 
the epithelium. Individually keratinized cells and 
mitotic figures above the basal layer are infrequent. 
SEVERE ATYPIA. A marked discrepancy in the 
nuclear/cytoplasmic ratio is present. Nuclei are en- 
larged and hyperchromatic and show chromatin 
clumping that may be moderately coarse and irregular. 
There is little maturation of the cytoplasm so that cells 
of the parabasal type reach almost to the surface. As 
they approach the surface, however, some cytoplasmic 
maturation is seen such that the nuclei appear to be 
further separated, one from the other, when compared 
to the deeper layers of the epithelium. The cells in the 
upper layers are horizontally oriented. Some pyknosis 
of the surface nuclei may be seen. The appearance is 
given of cellular atypia extending through more than 
two thirds of the full thickness of the epithelium with 
just the upper layers of the epithelium demonstrating 
cytoplasmic and nuclear maturation. Individually 
keratinized cells and mitotic figures above the basal 
layer are seen occasionally. 
Note: Varying degrees of hyperkeratosis and 
parakeratosis may be seen in all grades of atypia. 
Paget's disease of the vulva. The pathognomonic Paget 
cells are present. These are large cells which have a 
clear, vacuolated cytoplasm that can be shown to 
contain mucopolysaccharides. These characteristic cells 
are noted initially in the basal layers of the epidermis 
but later may involve the full thickness of the 
epithelium as well as the underlying skin adnexa. 
Squamous cell carcinoma in situ. The histologic appear- 
ance of squamous cell carcinoma in situ is characterized 
by disorientation and a loss of epithelial architecture 
which extends throughout the full thickness of the 
epithelium (not including the most superficial layers in 
tissue from keratinized surfaces). Giant cells, multinu- 
cleated cells, abnormalities of the nuclear/cytoplasmic 
ratio, dyskeratosis, individual-cell keratinization, corps 
rond formation, abnormal mitoses, mitotic figures 
above the basal layer, and an increased density of cell 
population may all be seen in varying degrees. Less 
commonly, full-thickness change is not present but 
intraepithelial squamous “pearls” are present at the 
ups of the rete pegs, associated with loss of the normal 
basal cell layer. 


Each tablet contains 0.5 mg. norgestrel with 0.05 mg. ethinyl estradiol 


Wyeth 


Laboratories 
l l Philadelphia, Pa. 19101 
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Also available: OVRAL*-28 (24 white tablets each containing 0.5 mg. norgestrel with 0.05 mg. ethinyl estradiol and 7 pink inert tablets). 





Entroducing 
a direct, in situ look at... 


Asherman’s Syndrome a submucous fibroid an endometrial polyp an embedded IUD 
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HÝSKON 


an intrauterine distending solution that now... 
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(32% dextran 70) 
HYSTEROSCOPY FLUID— 





E provides a crystal clear hysteroscopic view 
of intrauterine surfaces; 


E permits ample time for directly visualized treatment 
with no interference from blood or mucus;"”’ 


E adds anew dimension of direct visualization, accuracy, 
and ease in the detection and treatment 
of intrauterine problems."* 






For additional information on Hysteroscopy with HYSKON ® 
contact: Medical Director, Pharmacia Laboratories, Piscataway, N.J. 08854 
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PRESCRIBING INFORMATION 


HYSKON: HYSTEROSCOPY FLUID 


32% (W/V) dextran 70 in dextrose 


DESCRIPTION: Hyskon Hysteroscopy Fluid is a 
clear, viscid, sterile, non-pyrogenic solution of 
dextran 70 (32% W/V) in dextrose (10% W/V). 
Dextran 70 is that fraction of dextran, a branched 
polysaccharide composed of glucose units, having 
a weight average molecular weight of 70,000. 

The fluid is electrolyte-free and non-conductive. 
At room temperature Hyskon Hysteroscopy Fluid 
has a viscosity of 220 cSt. 


Hyskon has a tendency to crystallize when sub- 
jected to temperature variations or when stored 
for long periods. If flakes of dextran are present, 
heat at 100°-110° C until complete dissolution 

is achieved. 


INDICATIONS: Hyskon Hysteroscopy Fluid is 
indicated for use with the hysteroscope as an 
aid in distending the uterine cavity and in irri- 
gating and visualizing its surfaces. 


CONTRAINDICATIONS: Hyskon Hysteroscopy 
Fluid should not be instilled in patients known 
to be hypersensitive to dextran. All other contra- 
indications are those relative to the hysteroscopic 
procedure itself, such as pregnancy, endometrial 
carcinoma, etc. 


WARNINGS: It is not known whether systemic 
absorption of dextran 70 occurs from the uterine 
and peritoneal cavities. Because of the possi- 
bility that absorption can occur, the physician 
should familiarize himself with the systemic 
effects of this drug. The most alarming are 
severe, sometimes fatal anaphylactoid reactions, 
which are quite rare. Other noteworthy effects 
include plasma volume expansion and transient 
prolongation of bleeding time. 


ADVERSE REACTION: Undesirable effects directly 
attributable to the use of Hyskon Hysteroscopy 
Fluid have not been reported. However, the 
physician should be mindful of the fact that 
adverse reactions are known to occur with the 
intravenous administration of dextran 70 
(MACRODEX 6% W/V). Such reactions have 
included: allergic phenomena (anaphylactoid 
reactions, urticaria, nasal congestion, wheezing, 
tightness of chest and mild hypotension), 
nausea, vomiting, fever and joint pains. 


DOSAGE AND ADMINISTRATION: The amount 
of Hyskon Hysteroscopy Fluid required per 
patient depends on a number of factors, such as 
the type and length of the diagnostic procedure, 
whether or not manipulation or surgery is per- 
formed, etc. Most often, however, the amount 

of Hyskon instilled into the uterus will be 
between 50 and 100 milliliters. 


Hyskon should be introduced into the uterine 
cavity through the cannula of a hysteroscope 
under low pressure (approximately 100 mm Hg) 
until the uterus is sufficiently distended to 
permit adequate visualization. During the 
hysteroscopic examination, Hyskon should be 
infused at a rate that keeps the cavity suitably 
distended. To avoid injection of the fluid into 
the tissues of the uterus and parametria and to 
avoid having unnecessary amounts of the fluid 
pass into the peritoneal cavity and backwards 
along the side of the hysteroscope, infusion 
pressures greater than 150 mm Hg should not 
be used. 


HOW SUPPLIED: Hyskon Hysteroscopy Fluid 
(32% W/V dextran 70 in 10% W/V dextrose) is 
available as a sterile, nonpyrogenic solution 
in 100 ml bottles packed 12 to a carton. 

NDC No. 0016-0231-61 

Keep from cold during transportation. 


CAUTION: Federal law prohibits dispensing 
without prescription. 


e) Pharmacia 


Pharmacia Laboratories 
Division of Pharmacia Inc. 
§00 Centennial Avenue 
Piscataway, New Jersey 08854 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 





Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 


O NEW SIZE (8%," X 11")for 1975 copies 
OLD SIZE (7⁄4 X 10%) for copies prior to 1975 
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trichomonal? 
nonspecific? 


a microbicidal douche 
for triole target thera ) 
of infectious vaginitis 


BETADINE d 


Infectious vaginitis often involves a mixed infection. 
Systemic or topical therapy directed against a single 
pathogen may miss or encourage another. 

BETADINE DOUCHE is a broad-spectrum topical 


microbicide that promptly kills trichomonads, monilia and 


bacteria. It is active in the presence of blood, pus or 
vaginal secretions, and is virtually nonirritating to vaginal 
mucosa. Low surface tension assists penetration into 
vaginal crypts and crevices. 

Suggested regimen for therapeutic use: In the office, 
swab the cervix and vulvovaginal area with BETADINE 
SOLUTION. Prescribe BETADINE DOUCHE: Two (2) 
tablespoonfuls to a quart of lukewarm water once daily, 
preferably before bedtime, through the entire menstrual 
cycle. If further therapy is warranted, douching may be 
continued through the next cycle. The patient may be 
instructed to return for an office visit following two weeks 
of therapy. 

Directions for routine cleansing: One (1) tablespoonful 
to a quart of lukewarm water once or twice a week. 














monilial 


trichomonal 


nonspecific 


Supplied: 8 oz. and 1 gal. plastic bottles; 1/2 oz. 
packettes (6 per carton). $ 


Purdue Frederick 


© COPYRIGHT 1974, 1975, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 A7943 163875 


‘ A microbicidal douche 
packaged for 
patient convenience 


BETADINE 
douche 


for triple target therapy 
of infectious vaginitis 
(trichomonal, monilial, 
nonspecific)... 


for regular home use in therapy 
and routine cleansing 


BETADINE douche 
8 oz. 


8 oz. plastic 
bottle with 

measuring cap for 
proper dosage 






for continuing therapy or 

cleansing when traveling— 
or when convenient, single- 
use packages are preferred 


BETADINE douche 
packette 1⁄2 0z. 


Y2 oz. premeasured dose packettes 
(6 per carton) 


Purdue Frederick 


©COPYRIGHT 1974, THE PURDUE FREDERICK COMPANY 
NORWALK, CONN. 06856 A7743 156374 

















RETIRED, RETIRING 
GYNECOLOGIST 


Some past experience in cytology. 
Part time, Southern California. 


A useful, valuable retirement—can 
you recommend a candidate? 


Write or phone Pat Kleiman, DSA 
Medical Group, 6440 Coldwater 
Canyon Avenue, North Hollywood, 
California, (213) 877-5336. 





CHAIRMAN 
DEPARTMENT OF OBSTETRICS 
AND GYNECOLOGY 
Applications are invited for the position of Chair- 
man of the Department of Obstetrics and Gyne- 
cology, Vanderbilt University School of Medi- 
cine. 


The School of Medicine is one of several schools 
which comprise Vanderbilt University. The Chair- 
man of the Department of Obstetrics and Gyne- 
cology is responsible for the development of 
service, educational, and research programs. 


The applicant should be board certified in 
Obstetrics and Gynecology and should have 
experience in administration and teaching in an 
academic setting, as well as substantial experi- 
ence in the clinical practice of Obstetrics and 
Gynecology. 


Applications and nominations should be directed 
to: 

James A. O'Neill, Jr., M.D. 

Chairman, Search Committee for Chairman of 

Obstetrics and Gynecology 

Department of Pediatric Surgery 

Room T-2113 

Vanderbilt University Hospital 

Nashville, Tennessee 37232 


An Equal Opportunity/ Affirmative Action Employer 


COOK COUNTY GRADUATE 
SCHOOL OF MEDICINE 


ANNOUNCES 


SPECIALTY REVIEW COURSE IN 
OBSTETRICS AND GYNECOLOGY 
MAY 17-28, 1976 
OCTOBER 18-29, 1976 


ADVANCES IN OBSTETRICS 
AND GYNECOLOGY 


NOVEMBER 15-19, 1976 


SPECIAL COURSE IN 
GYNECOLOGIC PATHOLOGY 
SEPTEMBER 20, 1976 
For more detailed information and 


registration forms, address: 


REGISTRAR 
707 South Wood Street 
Chicago, Illinois 60612 


HOSPITAL 
CENTER 


500 BED TEACHING 
HOSPITAL—NEW YORK CITY SEEKS 
DEPARTMENTAL 
CHAIRMAN 
OBSTETRICS & GYNECOLOGY 


MUST BE BOARD CERTIFIED 
Send Curriculum Vitae to: 


BOX AJOG-1 











PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year's issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 





Jesse Jones Box Corporation (est. 1843) 
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THE DEPARTMENTS OF OBSTETRICS AND GYNECOLOGY OF THE FACULTIES 
OF MEDICINE OF THE UNIVERSITIES OF THE PROVINCE OF QUEBEC 


ANNOUNCE: 
A SYMPOSIUM ON FETAL MONITORING 


The Symposium will be held at the Chateau Frontenac in Quebec City, Canada, from Wed- 
nesday, April 21st to Saturday, April 24th 1976. The three days will be devoted to the study of 
recent advances in monitoring the fetal heart and uterine contraction. Internationally known ex- 
perts in these fields will be giving presentations. Lectures and workshops have been organised 


for physicians and nurses interested in the subjects. 
Official languages will be English and French with simultaneous translation available. 


Registration will be closed April 1st 1976. The regular fee will be: physicians, one hundred and 
fifty canadian dollars ($150.00); nurses, fifty dollars ($50.00), including three breakfasts and two 
lunches at the Château Frontenac. For registration after April Ist, the fee will be: physicians, two 
hundred dollars ($200.00); nurses, seventy-five dollars ($75.00). Cheques should be made payable 
to: Symposium de monitorage foetal, Département d'Obstétrique-Gynécologie, Faculté de Méde- 
cine, Cité Universitaire, Québec, Canada, GIK 7P4. 


For further information write to: Adrien Bastide M.D., Hôpital Saint-Francois d'Assise, 10 de 
l'Espinay, Québec, Canada, GIL 2H1 or call (418) 688-8710. 
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near at hand in your office, library, or home. 

Your case is heavy bookbinder’s board in a 
rich red Kivar cover. Files are scuff-resistant and 
washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most costly 
binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 postage 
per case for orders outside U. S. Satisfaction 
unconditionally guaranteed or your money back! 
Use the coupon for prompt shipment. 


Breast _ 
self-examination: 


Breast cancer is a major concern of American women, 
according to a recent Gallup study conducted for the Ameri- 
can Cancer Society. 


Although aware that early discovery improves the chances of 
cure, and that BSE can lead to early discovery, fewer than 
1 in 5 women practice BSE, and only half have an annual 
breast examination by a physician. 


Only 35% of all women polled reported that a physician had 
ever raised the subject of breast self-examination, and only 
24% had received instruction from the physician on how to 
do it. Even among women who regularly see a gynecologist, 
only 34% had been instructed on BSE. 


But, among women who received personal instruction from - 
their physicians, the overwhelming majority (92%) practiced 
BSE during the preceding year. 





The Gallup study revealed that, far 
more important than increasing 
awareness of breast self-examina- 
tion, is the problem of inducing 
women to practice it regularly. The 
physician plays a key role in this— 
by teaching women the correct 
technique, and instilling inthem the 
confidence that wil! assure their 
continued practice of BSE. 

The American Cancer Society gives 


major emphasis to breast cancer 
through research and a vast array 
of public educational materials, de- 
signed to give women life-saving 
information about the disease. Our 
latest approach is via a pioneering 
television film starring Jennifer 
O'Neill, “Breast Cancer: Where We 
Are.” Where we will be in a few 
years will certainly hinge on our 
joint efforts. 


American Cancer Society 


58 


INDEX TO ADVERTISERS 


Abbott Laboratories 
Theret-50G/ Iberet-Folic-500_ ———————— 28, 29 





Ayerst Laboratories 
Dermoplast Soe is Sa nse SR tse 
Premarin Vaginal Cream ————---------— 2,3 





Breon Laboratories Inc. 
Ferson - 2. ee A ee ee, ee 6 


Burroughs Wellcome Co. 
Empirin Compound with Codeine No. 30 ~-___~~-~ 4 


Cook County Graduate School of Medicine 
Review Course Bad ote S 56 





DSA Medical Group 
Classified: ~ ic ice See A E 55 


DeVilbiss Company, The 
Minidop Model 610__ sh ck plod iets 18 





Frigitronics Company 
Frigiscopes’ Colposcope ~ ————-— 10 


Hôpital Saint-Francois d’Assise 


Symposium. ~~ ~~ hasn h uenen 57 
Jobst 
Support Hosiery ~~ ——— =-=- 43 





Lederle Laboratories 
Zorane 1/50. 35, 36, 37, 38, 39, 40, 41, 42 


Medsonics, Inc. 
Ultrasound Stethoscope... — = — — ~~ 2 27 





Merrell-National Laboratories 


Organon, Inc. 
Genists 5 PAAA is Byes 31, 32, 33, 34 





Ortho Pharmaceutical Corporation 
Dienestrol > Tad oana ee nse S 16, 17 








Ortho-Novum 1/50 —— — — — — — — = = m — — — 48, 49, 50 
Pharmacia Laboratories Inc. 

Hyskon Ha Seda te ness ot 32, 53 
Purdue Frederick Company, The 

Betadine Douche EAE OT TERE AE 54, 55 

Betadine Microbicides na m = m — — m m m m 20 

Betadine Perineal Wash... = = — — — — — — — — — — 12 
Reed & Carnrick 

Phazyme soe ee ee ee 14 





Stuart Pharmaceuticals, Division of ICI United States 
Inc. 
Prenatals E deta cert ev 25 





Syntex Laboratories, Inc. 


Noringl T A $03 ad N Second Cover, 1 


Thomas, Publisher, Charles C 
Books — oe fen aA ae nthe des Ee 26 





Upjohn Company, The 
Cleocin Phosphate m — == ——— = — 44, 45, 46, 47 


Vanderbilt University Hospital 
Classifed> 2k oe 2 55 


Wyeth Laboratories 
Lo/Oural pie ee Aah cm eS 22, 23, 24 
Orb Bee See eS ie Bat ane 51 





While every precaution is taken to insure accuracy, we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of this index. 


Happy homecoming forthe new mother - 

















conti l ied It will not dry or macerate the skin, and is 
For In TF easily removed with soap and water. 
relief of postepisiotomy DERMOPLAST is easy to apply—sprays from 


any angle. Available in three sizes, including 
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Actions—Demulen®acts to prevent ovulation by inhibiting the output of 
gonadotropins from the pituitary gland. Demuien depresses the output of 
both the follicle-stimulating hormone (FSH) and the luteinizing hor- 
mone (LH). 


Special note—Oral contraceptives have been marketed in the United States 
since 1960. Reported pregnancy rates vary from product to-product. The 
effectiveness of the sequential products appears to be somewhat lower 
than that of the combination products. Both types provide almost com- 


shown in studies conducted in both Great Britain and the United States. 
British studies have shown an increased risk of myocardial infarction. 
Other risks, such as those of elevated blood pressure and reduced tol- 
erance to carbohydrates, have been reported and appropriate tests should 
be conducted to monitor these quring. orai contraceptive therapy. Liver 
disease has also been reported, and the physician shouid be alert to its 
earliest manifestations. . 

Long-term administration of both natural and synthetic estrogens in 
subprimate animal species in multiples of the human dose increases the 
frequency of some animai carcinomas. These data cannot be transposed 
directly to man. The possible carcinogenicity due to the estrogens can be 
neither affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 


Indication—Demulen is indicated for oral contraception. 


Contraindications—Patients with thrombophlebitis, thromboembolic dis- 
orders, cerebral vascular disease, myocardial infarction or coronary throm- 
posis, or a past history of these conditions, markedly impaired liver 
function, known or suspected carcinoma of the breast, known or sus- 
ected estrogen-dependent neoplasia, undiagnosed abnormal genital 
bleeding and known or suspected pregnancy. ; 
Warnings—The physician should be alert to the earliest manifestations 
of thrombotic and thromboembolic disorders, thrombophlebitis, cerebro- 
vascular disorders including hemorrhage, pulmonary embolism, retinal 
thrombosis, myocardial infarction or coronary thrombosis. Should any of 
these occur or be suspected, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and 
studies of morbidity in the United States have shown a Statistically sig- 
nificant association between thrombophlebitis, pulmonary embolism and 
cerebral vascular disease, occlusive or hemorrhagic, and the use of oral 
contraceptives. There have been three principal studies in Great Britain? 
leading to these conclusions and three +? in this country. The estimate of 
the relative risk of thromboembolism in the study by Vessey and Doll? 
was about sevenfold, while studies in the United States found relative 
risks of 4.4 to 11, meaning that the users are several times as likely to 
undergo thromboembolic disease without evident cause as nonusers. 

in one British study® it was estimated that users of oral contracep- 
tives are 3 to 6 times more likely than nonusers to develop nonfatal myo- 
cardial infarction. tn another British study? it was estimated that users of 
oral contraceptives between the ages of 40 and 44 were 4 to 5 times more 
likely to have fatal myocardial infarction than nonusers. Below the age 
of 40 the relative risk was estimated to be 2 to 3 times as high for users 
as for nonusers of oral contraceptives. The annual estimated aggregate 
rate of fatal plus nonfatal myocardial infarction in the 30- to 39-year age 
group is 4 per 100,000 in nonusers and 11 per 100,000 in users. in the 
40- to 44-year age group the aggregate rates are about 22 per 100,000 and 
112 per 100,000, respectively. (These estimates are based on British vital 
statistics, which show acute myocardial infarction death rates 2 to 3 times 
jess than in the U.S. for women in these age groups.) The reports indicate 
that women with additional risk factors (hypertension, hypercholesterole- 
mia, diabetes, cigarette-smoking, etc.) have a greater risk than the aver- 
age. 

in May 1974 the Royal College of General Practitioners in England’? 
issued an interim report of its continuing large-scale prospective study 
comparing a user group with a nonuser group. This study in its interim 
analysis states, “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too 
small to justify an estimation of the degree of risk.” The study also 
reported a higher incidence of superficial and deep vein thrombosis in 
users as compared to nonusers. The Sartweli study‘ indicated that the 
risk did not persist after discontinuation of administration. Both the 
Sartwell and the Royal College studies indicated that the degree of risk 
was not associated with duration of treatment. In a collaborative American 
study>* of cerebrovascular disorders in women with and without pre- 
disposing causes, it was estimated that the relative risk of thrombotic 
stroke was 4.1 to 9.5 times greater in users than in nonusers. A compara- 
bie estimate for hemorrhagic stroke was 2.0. None of the American studies 
was designed to evaluate a difference between products. However, the 
Sartwell study suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. Other retrospective 
studies'!.!?, have reported an increased risk of postsurgery thromboem- 
bolic complications in oral contraceptive users. It has been recommended 
that therapy be discontinued at least one month prior to elective surgery. 

Discontinue medication if there is gradual or sudden partial or com- 
plete loss of vision; proptosis or diplopia; onset or aggravation of migraine 
or development of headache of a new pattern which is recurrent, per- 
sistent or severe; papilledema; or any evidence of retinal vascular lesions. 

Fetal abnormalities have been reported to occur in the offspring of 
women who_have taken prose e and/or estrogens during preg- 
nancy. '3!5. The safety of emulen in pregnancy has not been demon- 
strated. Pregnancy should be ruled out before initiating or continuing the 
contraceptive regimen. Pregnancy should always be considered if with- 
drawal bleeding does not occur. 

A small fraction of the hormonal agents in oral contraceptives has 
been identified in the milk of mothers receiving these drugs. The long- 
range effect on the nursing infant cannot be determined at this time. 

Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating 
nodules, etc.), occasionally fatal, have been reported in women on oral 
contraceptives. Such lesions may present as an abdominal mass or with 
the signs and symptoms of an acute abdomen. These lesions should be 
considered if the patient has abdominal pain or evidence of intra- 
Abdominal bleeding. This has been reported in short-term as well as long- 
term users of oral contraceptives. 


Precautions—A thorough history and physical examination should be per- 
formed before prescribing oral contraceptives and periodically during 
their administration and should include special reference to breasts and 

ivic organs, including Papanicolaou smears since estrogens have been 

own to produce tumors, some of them malignant, in five species of 
subprimate animals. Endocrine and liver function tests may be affected 
by treatment with Demulen. Therefore, if such tests are abnormal in a 
patient taking Demulen, it is recommended that they be repeated after 
the drug has been withdrawn for two months. Under the influence of 


retention, conditions which might be influenced by this factor, such as 
epilepsy, migraine, asthma, cardiac or renal dysfunction, require careful 
observation. In breakthrough bleeding, and in all cases of irregular bleed- 
ing per vaginam, n 
undiagnosed bleeding per vaginam, adequate diagnostic measures are 
indicated. Patients with a history of psychic depression should be care- 
fully observed and the drug discontinued if the depression recurs to a 
serious degree. Any possible influence of prolonged Demulen therapy on 
pituitary, ovarian, adrenal, hepatic or uterine function awaits further 
study. A decrease in glucose tolerance has been observed in a significant 
percentage of patients on oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic patients should be carefully 
observed while receiving Demulen therapy. The age of the patient consti- 
tutes no absolute limiting factor, although treatment with Demulen may 
mask the onset of the climacteric. The pathologist should be advised of 
Demulen therapy when relevant specimens are submitted. Susceptibie 
women may experience an increase in blood pressure following adminis- 
tration of contraceptive steroids. Cholestatic jaundice has been reported 
in users of oral contraceptives. If this occurs Demulen should be discon- 
tinued. This condition is more likely to occur in patients who have expe- 
rienced cholestatic jaundice of pregnancy. Patients with a history of 
cholestatic jaundice of pregnancy should be carefully observed during 
Demulen therapy. 

Adverse reactions observed in patients receiving oral contraceptives — 
A statistically significant association has been demonstrated between use 
of oral contraceptives and the following serious adverse reactions: throm- 
bopniebitis, pulmonary embolism, cerebral thrombosis and hemorrhage, 
myocardial infarction and coronary thrombosis, and gallbladder disease. 

Although available evidence is suggestive of an association, such a 

relationship has been neither confirmed nor refuted for the following 
serious adverse reactions: neuro-ocular lesions, egn retinal thrombosis 
and optic neuritis, and hepatic lesions with or without intra-abdominal 
bleeding. 
; The following adverse reactions are known to occur in patients receiv- 
ing oral contraceptives: nausea, vomiting, gastrointestinal symptoms {such 
as abdominal cramps and bloating), breakthrough bleeding, spotting, 
change in menstrual! flow, amenorrhea during and after treatment, edema, 
chioasma or melasma, which may persist, breast changes (tenderness, 
enlargement and secretion), change in weight (increase or decrease), 
changes in cervical erosion and cervical secretions, suppression of lacta- 
tion when given immediately post partum, cholestatic jaundice, migraine, 
rasn {allergic), rise in blood pressure in susceptible individuals, and 
mental depression. 

Although the following adverse reactions have been reported in users 
of oral contraceptives, an association has been neither confirmed nor 
refuted: anovulation post treatment, which tends to occur more frequently 
in women with a history of menstrual disorders, premenstrual-like syn- 
drome, changes in libido, changes in appetite, cystitis-like syncrome, 
headache, intolerance to contact lenses, nervousness, dizziness, fatigue, 
backache, hirsutism, loss of scalp hair, erythema multiforme, erythema 
nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral 
contraceptives: hepatic function: increased sulfobromophthalein retention 
and other tests; coagulation tests: increase in prothrombin, Factors Vil, 
Vill, IX, and X; decrease in anti-thrombin tH; increase in platelet aggrega- 
bility; thyroid function: increase in PBI and butanol extractable protein 
bound iodine, and decrease in T3 uptake values; metyrapone test and 
pregnanedio! determination. 
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Double trouble: 
Acute painful cystitis 


FOR THE PAIN 
Early relief of painful symptoms such as burn- aureus, Proteus mirabilis and. less frequently, 
ing and pain often associated with urgency and Proteus vulgaris. 


Wequenioy. Appropriate antibacterial therapy: Up to 3 days’ 

FOR THE PATHOGENS therapy with Azo Gantrisin, 4 to 6 tablets Stat., 
Effective control of susceptible pathogens then 2 tablets q.i.d.; then 11 days with Gantrisin 
such as E. coli, Klebsiella- Aerobacter, Staph. (sulfisoxazole) may be considered. 


Relieve the pain while you eliminate the pathogens 


Azo Gantrisin. 


(0.5 Gm sulfisoxazole and 50 mg phenazopyridine HCI) 





Before prescribing, please consult complete prod- 
uct information, a summary of which follows. 


Indications: In adults, urinary tract infections 
complicated by pain (primarily cystitis, pyelitis and 
pyelonephritis) due to susceptible organisms 

(usually E. coli, Klebsiella-Aerobacter, Staphylococcus 
aureus, Proteus mirabilis, and, less frequently, Proteus 
vuigaris} in the absence of obstructive urcpathy 

or foreign bodies. 

Important Note: Carefully coordinate in vitro sulfona- 
mide sensitivity tests with bacteriologic and clinical 
response. Add aminobenzoic acid to culture media for 
patients already taking sulfonamides. increasing fre- 
quency of resistant organisms currently is a limitation 
of the usefulness of antibacterial agents inciuding the 
sulfonamides. Blood levels should be measured in 
patients receiving sulfonamides for serious infections, 
since there may be wide variations with identical 
doses: 12 to 15 mg/100 ml is considered optimal for 
serious infections; 20 mg/100 mi should be the maxi- 
mum total sulfonamide level, as adverse reactions 
occur more frequently above this level. 


Contraindications: Children below age 12; sulfona- 
mide hypersensitivity; pregnancy at term and during 
nursing period. Contraindicated in giomerulonephnitis, 
severe hepatitis, uremia, and pyelonephritis of preg- 
nancy with gastrointestinal disturbances, because of 
phenazopyridine HCI component. 

Warnings: Safe use in pregnancy has not been estab- 
lished. Teratogenicity potential has not been thor- 
oughly investigated. Deaths from hypersensitivity 
reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias have been reported; clinical signs 
such as sore throat, fever, pallor, purpura or jaundice 
may be early indications of serious blood disorders. 
Complete blood counts and urinalysis with careful 
microscopic examination should be performed 
frequently during sulfonamide therapy. 

Precautions: Use with caution in patients with impaired 
renal or hepatic function, severe allergy, bronchial 
asthma and in glucose-6-phosphate dehydrogenase- 
deficient individuals. In the latter, hemolysis may 
occur. Maintain adequate fluid intake to prevent 
crystaliuria and stone formation. 


Adverse Reactions: Sicod dyscrasias: Agranulocyto- 
sis, aplastic anemia, thrombocytopenia, leukopenia, 
hemolytic anemia, purpura, hypeprothrombinemia and 
methemoglobinemia. Allergic reactions: Erythema 
multiforme (Stevens-Johnson syndrome), skin erup- 
tions, epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid reac- 
tions, periorbital edema, conjunctival and scleral in- 
jection, photosensitization, arthralgia and allergic 
myocarditis. Gastrointestinal reactions: Nausea, eme- 
sis, abdominal pains, hepatitis, diarrhea, anorexia, 
pancreatitis and stomatitis. C.N.S. reactions: Head- 
ache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo and 
insomnia. Miscellaneous reactions: Drug fever, chills, 
toxic nephrosis with oliguria and anuria, polyarteritis 
nodosa and L.E. phenomenon. Due to certain chemi- 
cal similarities with some goitrogens, diuretics (aceta- 
zolamide and thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter 
production, diuresis and hypoglycemia. 
Cross-sensitivity with these agents may exist. 
Dosage: Usual adult dosage for acute, painful phase 
of urinary tract infections is 4 to 6 tablets initially, then 
2 tablets four times daily for up to 3 days. If pain per- 
sists, causes other than infection should be sought. 
After relief of pain has been obtained, continued treat- 
ment of the infection with Gantrisin (sulfisoxazole) 
may be considered. 

Note: Patients should be told that the orange-red dye 
(phenazopyridine HCI) will color the urine soon after 
ingestion. 

How Supplied: Tabiets, each containing 0.5 Gm 
suifisoxazole and 50 mg phenazopyridine HC!—botties 
of 100 and 500. 
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he postpartum period, 
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her with folic acid, a fecal 
softener, vitamin B12, ascorbic 
acid, and other vitamins 
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hydrochloride; 25 mcg cyanocobalamin, crystal- 
line; 1 mg folic acid; 30 mg niacinamide; 10 mg 
calcium pantothenate; 30 I U vitamin E (dl-alpha 
tocopheryl acetate); 50 mg dioctyl sodium 
sulfosuccinate. 

Caution: Folic acid may obscure pernicious 
anemia; the peripheral blood picture may revert 
to normal while neurological manifestations 
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Korostatin is the better way to 
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e NO REFRIGERATION NEEDED...Eliminates possible loss of 


potency at room temperature 
e EFFICACY...A proven specific 


e ECONOMY... Dramatically less expensive than miconazole 


nitrate cream 


e ADDITIONAL BENEFITS...Korostatin is nonstaining, it can be 
used throughout pregnancy, it is well tolerated and available in 
convenient 14 and 28 tablet packages, with reusable applicator. 


DESCRIPTION: KOROSTATIN (Nystatin) Vaginal Tablets, U.S.P is in an oblong 
shaped vaginal tablet, each containing 100,000 units of Nystatin, U.S.P. Inactive 
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nesium stearate 


INDICATIONS FOR USE: KOROSTATIN (Nystatin) Vaginal Tablets U.S.P. are 
indicated in the local treatment of vulvovaginal candidiasis 


CONTRAINDICATIONS: Al! Nystatin preparations are contraindicated in 
patients with a history of hyper-sensitivity to Nystatin 


ADVERSE REACTIONS: Nystatin. USP is virtually nontoxic and nonsensitiz- 


ing and is well tolerated by all age groups, even on prolonged administration 
If irritation during intravaginal use should occur, discontinue the medication 


For full prescribing information, consult package insert 
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(magnesium and aluminum hydroxides with calcium carbonate) 


increases lower esophageal sphincter pressure 
to prevent acid reflux from occurring nocturnally 
when the patient is horizontal.’ 


Camalox...the hig h-potency, long-lasting 
antacid that stands up even when the patient 
lies down. 


`o 


1. Higgs, R.H., Smyth, R.D., and Castell. D.O., Gastric Alkalinization— 
Effect on Lower-Esophageal-Sphincter Pressure and Serum Gastrin, 
The New Engl. J. of Med., 291: 486-490, 1974. 
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You can dependon AVC... 
therapy that combats major 
vaginal pathogens and provides 
rapid symptomatic relief.* 








*Indications: Based on a review of AVC by the National Academy 
of Sciences—National Research Council and/or other information, 
FDA has classified the indications as follows: 

“'Probably"’ effective: For the relief of symptoms of vulvovaginitis 
where isolation of the specific organism responsible (usually 
Trichomonas vaginalis, Candida albicans, or Hemophilus 
vaginalis) is not possible. 
NOTE: When the offending organism is known, treatment with a 
specific agent known to be active against that microorganism 
is preferred. 
"Possibly'' effective: For the treatment of trichomoniasis, 
vulvovaginal candidiasis, and vaginitis due to Hemophilus 
vaginalis or other susceptible bacteria. 
Final classification of the less-than-effective indications requires 
further investigation. 


















Contraindications: Known sensitivity to sulfonamides. 
Precautions/ Adverse Reactions: The usual precautions for topical 
and systemic sulfonamides should be observed because of the pos- 
sibility of absorption. Burning, increased local discomfort, skin 
rash or other manifestations of sulfonamide toxicity are reasons 

to discontinue treatment. 

Dosage: | applicatorful (about 6 g.) or 1 suppository 
intravaginally once or twice daily. 

Supplied: Cream—4 ounce tube with applicator. 
Suppositories—Box of 16 with inserter. 


MERRELL-NATIONAL LABORATORIES 


Division of Richardson-Merrell Inc. 
Cincinnati, Ohio 45215 


4-6744 (6049) 


The treatment is singular 





Cream (aminacrine hydrochloride 0.2%, 
sulfanilamide 15.0%, allantoin 2.0%) 
Suppositories (aminacrine hydrochloride 
0.014 g., sulfanilamide 1.05 g., allantoin 0.14 g.) 
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Announcing 


Senokot $ 


(standardized trat 
A Gonga corre ocena Tablets 
\ a unique natural laxative 
plus 
a Classic stool softener 


and hard dry 
stools 





Provides a unique natural laxative —standardized senna concentrate... virtually colon-specific 
...effectiveness documented in numerous published studies comprising thousands of patients. 


Provides a classic stool softener—DSS...complementing the laxative action by softening the 
stool for smoother and easier passage. 


Comfortable, predictable evacuation...a bedtime dose of SENOKOT S Tablets usually induces 
comfortable evacuation the next morning, allowing uninterrupted sleep. SENOKOT S Tablets aid 
in rehabilitation of the constipated patient by facilitating regular elimination. 


Indications: SENOKOT S Tablets offer welcome relief in functional constipation when combined 
neuroperistaltic stimulation plus stool softening is indicated, especially for: the aged; postpartum 
and postoperative patients; drug-induced constipation; cardiovascular patients and those with 
hemorrhoids. Dosage (preferably at bedtime): Adults: Initial Dosage: 2 tablets (max. dose—4 tablets ` 
b.i.d.). Children (above 60 Ib.): 1 tablet (max. dose—2 tablets b.i.d.). To meet individual require- 
ments, dosage may be decreased or increased by 1 tablet (up to maximum) until the most effective 
dose is established. Supplied: Bottles of 30 and 60 tablets. PURDUE FREDERICK 


©COPYRIGHT 1974, THE PURDUE FREDERICK COMPANY/NORWALK, CONN. 06856 A7742 148474 
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better beginn 


thanks to better monitori 


Honoring its commitment to better fetal, neonatal and maternal care, Roche Medical 





Electronics introduces a new fetal monitor with dramatically expanded capabilities. F ee: 

The Fetasonde® 2104 is capable of continuous fetal and/or maternal monitoring f 
throughout labor and delivery. The improved counting circuits and displays of the Fetasonde _ 
2104 provide more meaningful data, for a broader range of patients than ever before.’ 4 

Only Fetasonde 2104 combines outstanding accuracy, flexibility and ease of use with rA 
these important technological advantages: e 


- Choice of indirect or direct fetal heart rate monitoring. 

- Unique multi-crystal cloverleaf transducer. 

- Ultrasonic ranging for accurate counting. 

- Beat-to-beat heart rate and ECG recording for mother, fetus 
or neonate, for examination of short term variability patterns 
and arrythmias. 

- Full clinical range of fetal heart rate counting in both direct 
and indirect modes. 

- Unique credence and poor-signal verification logic, increases 
data reliability. 

- Automatic Arteriosonde® 1216 maternal blood pressure 
monitoring and permanent record with the 2104. 


ROCHE ...improving patient care through technology. 

Roche offers reliable, high performance instruments for 
obstetrics, pediatrics, cardiology, surgery and intensive care. 
The stringent standards we apply to the development, manu- 
facture and clinical testing of all Roche instruments assure you 
of providing your patients with the very best care. 

For advanced application consultation, system planning, 
operational training or service, Roche is ready to supply 
immediate professional and skilled assistance. 

ROCHE people and products...on call or in attendance, 
around the clock, seven days a week. 

For more information, write for literature. Or phone your 
Roche Medical Electronics representative today. 

1. Young, B.K. et al. in press Obstetrics & Gynecology. i 
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ROCHE MEDICAL ELECTRONICS INC. ianicin’ New Jersey 08512. (609) 448-1200 
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AFIO 
respiratory tract infections... 


*due to indicated susceptible organisms 








inti th | ht zt- --om 


- start with ANCEF 


Serious respiratory tract infections usually require immediate treatment. in these cases. 
prudent medical judgment and the use of Ancef, when appropriate, can save valuable 
time while waiting for lab results. ‘Ancef' offers: 






* Broad coverage of major respiratory pathogens 


Streptococcus pneumoniae (formerly D. pneumoniae), Klebsiella species, Hemophilus 
influenzae, Staphylococcus aureus (penicillin-sensitive and penicillin-resistant). and 
group A beta-hemoiytic streptococci. 


+ High and prolonged serum levels 


Single 1 gram IV injections in healthy adult volunteers produced average peak serum 
levels of 190.0 meg/ml. Al four hours, levels of 16.5 meg/mi were still present. 


Convenient IV or IM administration at same dosage schedule 


When lab tests return, if indicated organism is sensitive to ‘Ancef —and chances are 
it wil be—therapy is already under way. If it isn’t sensitive, then Ancef should be discon- 
tinued and an appropriate antibiotic should be selected. 


Injectable benzathine penicillin is considered the drug of choice in treatment and prevention 
of streptococcal infections. including prophylaxis of rheumatic fever. 


Adverse Reactions 
Reported adverse reactions include pain on injection, rash, G.I. symptoms. pruritus and 
phlebitis. For a complete list of adverse reactions. please see next page. 


Warning: in penicillin-sensitive patients, cephalosporins should be used cautiously because 
of evidence of cross-allergenicity of the penicillins and cephalosporins. 


Please see next page for a brief summary of the prescribing information. 


_ SIS&F smith Kline & French Laboratories 
Division of SmithKline Corporation, Philadelphia, Pa. 






brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED) 
Injection: 250 mg, 500 mg, and 1 gram vials 


ANCEF 





brand of sterile 


CEFAZOLIN SODIUM 


(LYOPHILIZED 


Injection: 250 mg, 500 mg, and 1 gram vials 


Before prescribing. see complete prescribing information in SKAF 
literature or PDR. The following is a brief summary. 
DESCRIPTION 

Ancel” (sterile cefazokn sodium, SKAF is a semi-synthetic cephaic- 
sporin tor parenteral administration. Itis the sodium salt ot 3- ES 
methyl- 1.3, 4-thiadiazol-2-y) thio methyl | -8-oxo-7-[2-(1 H-tetrazol-1-yl} 
acetamido]-5-thia- 1-azabicyciol4 2. Oloct-2-ene-2-carboxylic acid. The 
sodium content is 46 mg. per gram of cefazolin 

ACTIONS 

Microbiology: in vitro tests demonstrate that the bactericidal action of 
cephalosporins results from inhibition of cell wall synthesis. Ancef is 
active against the following organisms in viro 

Staphyio: us aureus (pericillin-sensitive and penicillin-resistant) 
Group A bela-hemolytic streptococci and other strains of streptococci 
(many strains of entert ci are resistant). 

Streptococcus pneumoniae (formerly Klebsiella species 

roniae } Enterobacter aerogenes 

a coh Hemoptulus influenzae 























sof Enterobacter cloacae and indole positive Proteus 

[P vulgaris, P. morgani. P rettgeri) are resisiamt. Methicillin-resistant 
staphylococci, serratia. pseudomanas, mima, herellea species are 
almost uniformly resistant to cefazolin 

INDICATIONS 

Ancel (sterile cefazolin sodium, SK&F) is indicated in the treatment of 
the following serious infections due to susceptible organisms 
Respiratory tract infections due to Streptococcus pneumoniae 
(formerly D pneumoniae}, Klebsiella species, Hemophius influenzae, 
Staphylococcus aureus (pernicillin-sensitive and penicilin-resistant), and 
group A beta-hemolyte streptococci 

Iniectable benzathine penicillin is considered to be the drug of choice 
in treatment and prevention of streptococcal infections. including the 
prophylaxis of rheumatic fever. ‘Ancef' is effective in the eradication 

of streptococci from the nasopharynx, however, data establishing the 
efficacy of Ancef' in the subsequent prevention of rheumatic fever are 
not available at present S 

Genitourinary tract infections due to Escherichia coli, Proteus 
mirabilis. Klebsiella species, and some strains of enterobacter and 
enterococci 

Skin and soft-tissue infections due to Staphylococcus aureus (peni- 
cillin-sensilive and penicilin-resistant) and group A beta-hemotylic 
streptococci and other strains of streptococci. 

Bone and joint infections due to Slaphylococcus aureus. 


Septicemia due to Streptococcus pneumoniae Uormerly D. pneumon- 


Mosi stra 


















iae), Staphylococcus aureus (penicillin-sensitive and penicillin-resistant), 






S. 


Proteus mirabilis, Escherichia coli. and Klebsiella spec 
Endocarditis due to Staphylococcus aureus (penicillin-sensitive and 
penicillin-resistant), and group A beta-hemolytic streptococci. 
Appropriate culture and susceptibility studies should be perormed to 
determine susceptibility of the causative organism to Ancef. 
CONTRAINDICATIONS 
Ancef (sterile cefazolin sodium. SK&F) is contraindicated in patients 
with known allergy to the cephalosporin group of antibiotics 
WARNINGS 
BEFORE CEFAZOLIN THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEPHALOSPORINS AND PENICILLIN. CEPHALO- 
SPORIN © DERIVATIVES SHOULD BE GIVEN CAUTIOUSLY IN 
PENICILLIN-SENSIT/VE PATIENTS 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE 
EPINEPHRINE AND OTHER EMERGENCY MEASURES 
There is some clinical and laboratory evidence of partial cross-aller- 
genicity of the penicillins and the cephalosporins Patients have-been 
reported to have had severe reactions (including anaphylaxis} to 
both drugs 
Any patient who has demonstrated some form of allergy. particularly 

7 s. should receive antibiotics cautiously. No exception should 
be made with regard to Ancef 















Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established 

Usage in Infants: Safely for use in prematures and infants under 

1 month of age has not been established 

PRECAUTIONS 

Prolonged use of cefazolin sodium may result in the overgrowth of 
nonsuscepltible organisms. Careful clinical observation of the patient 

is essential 

When ‘Ancef' is administered to patients with low urinary output 
because of impaired renal function. lower daily dosage is required (see 
dosage instructions). A false positive reaction for glucose in the urine of 
patients on Ancef has occurred with Ciinitest™ tablets solution 
ADVERSE REACTIONS 

The following reactions have been reported 

Hypersensitivity: Drug fever, skin rash. vulvar pruritus, and eosino- 
philia have occurred. 

Blood: Neutropenia. leukopenia. thrombocythemia and positive direct 
and indirect Coombs tests have occurred. 


Hepatic and Renai: Transen rise in SGOT. SGPT, GUN and alkaline 
phosphatase leveis has been observed without clinical evidence of renal 
or hepatic impairment 

Gastrointestinal: Nausea. anorexia. vomiting, diarrhea, oral can- 
didiasis (oral thrush) have been reported. 


Other: Pain at site of injection after intramuscular administration has 
occurred, some with induration. Phiebitis at site of injection has been 
noted. 


DOSAGE AND ADMINISTRATION 

Ancef may be administered intramuscularly or intravenously after 
reconstitution 

Dosage 

in adults, usual dosage for pneumococcal pneumonia is 500 mg. every 
12 hours. inacute. uncomplicated urinary tract infections. usual dosage 
is 1 gram every 12 hours. In mild infections caused by susceptible 
Gram positive cocci, usual dosage is 25C to 500 mg. every 8 hours. 

in moderate to severe infections, usual dosage is 500 mg to 1 gram 
every 6 to 8 hours. Ancef has been administered in dosages of 6 grams 
per day in serious infections such as endocarditis 

Ancef may be used in patients wth reduced renal function with the 
following dosage adjustments: Patients with a creatinine clearance of 
55 mi./min. or greater or a serum creatinine of 1.5 mg. % or less can 

be given full doses. Patierts with creatinine clearance rates of 35 to 

54 mi./min. or serum creatinine of 16103 Omg. % can also be given 
full doses, but dosage should be restricted to at least &-hour intervals 
Patients with creatinine clearance rates of 11 to 34 mi./min. or serum 
creatinine of 3.1 to 4.5 mg. % should be given 1/2 the usual dose every 
12 hours. Patients with creatinine clearance rates of 10 ml/min. or less 
or serum creatinine of 4.6 mg. % or greater should be given 1/2 the 
usual dose every 18 to 24 hours. All reduced dosage recommenda- 
tions apply after an initial loading dose appropriate to the severity of 

the infection. 

in children, a total daily dosage of 25 to 50 ma. per kg. (approximately 
10 to 20 mg. per pound) of body weight. divided into three or four equal 
doses, is effective for most mild to moderately severe infections. Total 
daily dosage may be increased to 100 mg. per kg. (45 mg. per pound) 
of body weight for severe infections. Since safety for use in premature 
infants and in infants under one month has not been established. the 
use of ‘Ancef in these patients is not recommended 

For additional information on dosage and administration, see package 
literature or contact your SK&F Fepresentative 

HOW SUPPLIED 

Ancef (sterile cefazolin sodium. SKAF) - supplied in vials equivalentto 
250 mg.. 500 mo. or 1 gram of cefazolin: in Overfill ( piggyback’) 

Vials for intravenous admixture equivalent to 1 gram of cefazolin; and 
in Pharmacy Bulk Vials equivalent to 5 grams or 10 grams ol cefazolin 


Smith Kline & French Laboratories | 
Division of SmithKline Corporation, Philadelphia. Pa. 


SKSF 
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More than 90° of “nonspecific” 
vaginitis is H. vaginalis... 


1. Gardner, H. L., and Kaufman, R. H.: 
Benign Diseases of the Vulva and Vagina, St. Louis, 
C. V. Mosby Co., 1969, p. 191. 
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Sultrin TRIPLE SULFA CREAM 


TRADEMARK 


Effective 
Prompt symptomatic relief 


Marked clinical response often within days 


Effective in H.V. vaginitis occurring concomitantly 
with vaginal trichomoniasis and/or candidiasis 


„also available 


in convenient 
vaginal tablets 


Composition: SULTRIN Cream contains sulfa- 
thiazole 3.42%, sulfacetamide 2.86%, and 
sulfabenzamide 3.7%, and urea 0.64%. Each 
SULTRIN Tablet contains sulfathiazole 172.5 
mg, sulfacetamide 143.75 mg, and sulfaben- 
zamide 184.0 mg. 

Indications: SULTRIN Cream and Tablets 

are indicated for treatment of Haemophilus 
vaginalis vaginitis. They may also be used as 
a deodorant for saprophytic infection follow- 
ing radiation therapy. 

Contraindications: Sulfonamide sensitivity 
and kidney disease. 

Dosages: SULTRIN Cream: One applicatorful 
intravaginally twice daily for 4 to 6 days. The 
dosage may then be reduced one-half to 
one-quarter. SULTRIN Tablets: One tablet in- 
travaginally before retiring and again in the 
morning for ten days. This course may be 
repeated if necessary. 

Supplied: SUITRIN Cream is available in 
2.75 oz. (78 g) tubes with the ORTHO* 
Measured-Dose Applicator. SULTRIN Tablets 
are available in packages of 20 foil- 
wrapped tablets with vaginal applicator. 
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How these Abbott hematinics 
meet your pregnant patients’ needs 


—s 


e Each product contains the recommended*800 mcg. of Folic 
Acid for pregnancy. 


e Each product contains 525 mg. of Ferrous Sulfate in controlled- 
release form to minimize gastric upset—an important 
consideration in pregnancy. 


e Dosage for each product is once-a-day—helps to assure that 
the busy or forgetful patient complies with your regimen. 


*Federal Register, 38:20737, Aug. 2, 1973. 
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Controlled-Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. 
elemental iron) 


Plus Enhanced Iron Absorption 


500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and 
prevention of concomitant folic acid deficiency in non- 
pregnant adults. Also indicated in pregnancy for the 
prevention and treatment of iron deficiency and to 
supply a maintenance dosage of folic acid. Contra- 
indications: Pernicious anemia. Warnings: Folic acid 
alone is improper therapy in the treatment of pernicious 
anemia and other megaloblastic anemias where vita- 
min Bi2 is deficient. Precaution: Where anemia exists, 
its nature should be established and underlying causes 
determined. Fero-Folic-500 contains 800 mcg. of folic 
acid per tablet. Folic acid especially in doses above 
1.0 mg. daily may obscure pernicious anemia, in that 
hematologic remission may occur while neurological 
manifestations remain progressive. Adverse Reac- 
tions: The likelihood of gastric intolerance is remote. 
If such should occur the tablet may be taken after a 
meal. Allergic sensitization has been reported follow- 
ing both oral and parenteral administration of folic acid. 


Gradumet—Controlled-release dose form, Abbott. 503085 
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Controlled-Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. 
elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus the B-Complex 


Niacinamide 4 s2: cc .cetes npea poranna ERa aar 30 mg. 
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Vitamin Bz (Riboflavin): ics sascc sce sctaaes drena aw hawaii 6 mg. 
Vitamin B, (Pyridoxine Hydrochloride) ...........-0-e eee eaee 5 mg. 
Vitamin Bys (Cyanocobalamin) ss sss se esses ases iness esesas 25 mcg. 


Plus 800 mcg. Folic Acid 


Indications: In non-pregnant adults, for the treatment of iron deficiency and prevention of con- 
comitant folic acid deficiency where there is an associated deficient intake or increased need 
for the B-complex vitamins. Also indicated in pregnancy for the prevention and treatment of 
iron deficiency where there is a concomitant deficient intake or increased need for B-complex 
vitamins (including folic acid). Contraindication: Pernicious anemia. Warnings: Folic acid 
alone is improper therapy in the treatment of pernicious anemia and other megaloblastic ane- 
mias where vitamin Bı2 is deficient. Precaution: Where anemia exists, its nature should be 
established and underlying causes determined. Iberet-Folic-500 contains 800 mcg. of folic 
acid per tablet. Folic acid especially in doses above 1.0 mg. daily may obscure pernicious 
anemia, in that hematologic remission may occur while neurological manifestations 

remain progressive. Adverse Reactions: The likelihood of gastric intolerance is re- 

mote. If such should occur, the tablet may be taken after a meal. Allergic sensitization [J assort 
has been reported following both oral and parenteral administration of folic acid. 


Each tablet contains 0.5 mg. norgestrel with 0.05 mg. ethinyl estradiol ` 
Wyeth Laboratories 


| | l Philadelphia, Pa. 19101 
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Also available: OVRAĽ -28 (24 white tablets each containing 0.5 mg. norgestrel with 0.05 mg. ethinyl estradiol and 7 pink inert tablets). 
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Unresolved issues in the first five years of the 
rubella immunization program 


MORRIS SIEGEL, M.D., M.P.H. 
Brooklyn, New York 


Despite extensive use of attenuated rubella vaccine during the past five years, the degree 
of fetal risk in susceptible women inoculated early in pregnancy is still an unresolved 
issue. Although there is considerable evidence of chronic vaccine virus infection of the 
products of gestation in aborted fetuses, congenital defects have not yet been reported in 
the newborn infants of susceptible vaccinated pregnant women. The normal findings in 
the newborn infant can be misleading with respect to the safety of the vaccines in early 
pregnancy, because they represent only a small selected group of reported cases. The 
immediate need is for more complete reporting of all relevant cases wherever they occur in 
order to determine without many more years of delay whether the fetal risk has public 
health significance or is so low as to be of negligible importance. 


SOME OF THE problems encountered in the control of 
congenital rubella (German measles) during the first 
five years of the immunization program require review 
and analysis. During this period, more than 50 million 
doses of rubella vaccines were distributed in the United 
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States alone.' Unlike that for other vaccination pro- 
grams, the target population for large-scale immuni- 
zation in the United States has not been those at risk, 
susceptible women of childbearing age, but the age 
group from one to twelve, those who will require 
protection a decade or two later.? This ambiguous 
approach tothe prevention of congenital rubella has 
been controversial since the inception of the pro- 
gram.?™ It was deemed necessary because the vaccine, 
though attenuated, consists of live virus capable of 
infecting the products of gestation in susceptible 
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Table I. Frequency of vaccine virus isolated in fetal tissue 


Reference Total 


Preabortion vaccine inoculation 


Furukawa and associates 14 (7) 
Vaheri and colleagues“ 24 (24) 
Katz and co-workers! 2 (2) 
Inadvertent vaccine inoculation 

Fleet and associates’! 9 (0) 
Ebbin and colleagues!® # 8 (2) 
Larson and co-workers! 5 

Total 62 (36) 
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Infected 


14 
1 23 Kidney 
0 2 
1 8 Eye 
1 7 Bone marrow 
0 5 : 
3 59 


Numbers in parentheses are the numbers of known susceptible cases included in the total. 
*Two additional positive cases (eye, kidney) were reported by the CDC from an unspecified number examined.” 


Table II. Outcome of pregnancy following rubella vaccination shortly before or after ae 






Preinoculation 
Immune status 


Susceptible 51 5.9 
Unknown 239 i 5.0 


* Based on data collected by the CDC, Atlanta, Georgia.” 


Spontaneous Induced 
abortions abortions births 







Defective 
newborn 
infants 
25 49.0 23 45.1 0 
112 46.9 115* 48.1 Ot 


t Only about 15 per cent of the unknown immune group or 17 women were probably susceptible before inoculation, according 


to expectancy in the general population.* # 


women. The validity of the present policy on mass 
immunization of the childhood population depends on 
two interrelated questions that remain to be resolved: 
(1) Of what value is immunizing the prepuberty 
population as a measure to control contact spread and 
rubella outbreaks? (2) What is the degree of fetal risk 
in susceptible adolescents and adults who have been 
inoculated early in pregnancy? 

The large-scale inoculation of children from one to 
twelve years of age was said to be of value in preventing 
rubella for several reasons. Most children were suscep- 
tible and could be readily inoculated on a large scale 
without the need of testing for susceptibility. Also, they 
were the primary source of infection for susceptible 
household contacts of childbearing age. As the main 
disseminators of infection, their mass immunization 
was considered essential to the prevention of out- 
breaks, according to the concept of herd immunity. 
However, field experience soon showed that the mass 
inoculation of young children could not be relied upon 
to prevent rubella outbreaks and infection of suscepti- 
ble contacts. Epidemics affecting all susceptible subjects 
were reported in military units, even though about 85 
per cent of the exposed population were found to be 
immune in serologic surveys.® 7 In civilian populations, 
large-scale inoculation of prepuberty children several 
months before an outbreak only served to protect that 


age group but not older girls of childbearing age.® 
Similar experiences have been reported in college 
outbreaks of rubella affecting large numbers of female 
students.’ 

The lack of protection for those most in need of the 
vaccine at the time of an outbreak is an inevitable 
outcome of a mass vaccination program that at present 
is geared primarily to prepuberty youngsters. This 
anomalous situation in public health practice could be 
justified partly on the grounds that any large-scale 
inoculation program for children over age 12 would 
necessarily include many susceptible out-of-wedlock 
pregnant teen-agers. Their number has increased in 
recent years, and their pregnancies are generally 
concealed in the first trimester when the fetus is most 
vulnerable to rubella virus infection. However, the 
nature of the ill effect to be expected in any large-scale 
inoculation program for young teen-agers with at- 
tenuated virus strains has remained largely speculative, 
because the nature and extent of fetal damage in 
susceptible inoculated pregnant women have not been 
well defined. 

Current concepts on the degree of fetal risk in 
inoculated pregnant women derive from the high 
incidence of congenital malformations following ma- 
ternal rubella in the first trimester and the necessity of 
using live virus strains in order to induce an adequate 
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immune response.” The infectivity of the vaccine 
virus for the products of gestation and the nature of 
the pathologic reactions were readily demonstrable in 
studies on susceptible women scheduled for abortions 
and on aborted fetuses and stillborn infants following 
inadvertent inoculation during pregnancy."~'® The 
frequency of demonstrable vaccine virus infection of 
the placenta and decidua was found to be about 25 per 
cent in susceptible cases." On the other hand, consid- 
erable difficulty has been encountered in isolating 
vaccine virus from fetal tissue in susceptible cases. As 
shown in Table I, virologic studies were either negative 
or positive in single cases only, according to results 
reported in preabortion inoculated women and in 
women who were inadvertently inoculated while preg- 
nant by six groups of investigators. In their com- 
bined series of 62 cases (36 known susceptible subjects), 
there were 3 positive fetal cases (eye, kidney, bone 
marrow). Two additional positive cases (fetal eye and 
kidney) have been reported by the Center for Disease 
Control (CDC) out of an unspecified number of cases 
in its own series of fetal tissue examinations.” The low 
frequency of positive fetal tissue has been attributed 
speculatively to the very small amounts of viable 
vaccine virus in its tissues and to failure to process 
specimens promptly and properly.” Evidence of 
chronicity of fetal infection has been reported in 
isolation of vaccine-like virus from the bone marrow 94 
days after inadvertent inoculation in one case and from 
the eye of a 13 week fetus following maternal 
inoculation seven weeks before conception (described 
below).1© 22 

Because of the hazards of vaccine virus infection of 
the fetus, release of the vaccine for general public use 
was not in accord with governmental safety require- 
ments. Nevertheless, licensure of the vaccine was 
justified on at least two counts. First, vaccine virus was 
recommended on a large scale for prepuberty children 
only and on an individual basis for susceptible women, 
providing they would not become pregnant for two or 
three months.” Second, the risk of transmitting vaccine 
virus from inoculated subjects to susceptible pregnant 
contacts by means of infected nasopharyngeal secre- 
tions was rare)! 2-3 Subsequent experience soon 
showed that the contrairidications to use of the vaccine 
during pregnancy were either disregarded or over- 
looked. Women either were unaware of being preg- 
nant at the time of inoculation or they became 
pregnant soon thereafter despite precautions. In either 
instance, inoculation shortly before or after conception 
often led to an induced abortion or to months of 
anxiety over the outcome for those who went to term. 
* Specific information on the outcome of gestation for 
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those inoculated early in pregnancy has been collected 
on a nationwide basis by the CDC. 76 27 A recent 
rubella surveillance ‘report by the CDC describes 
results obtained on 300* women who were “inadver- 
tently” vaccinated from 8 weeks before to 16 weeks 
after conception during 1970 to 1974.% Their distribu- 
tion by preimmune status in serologic tests was 
unknown in 239 cases; 51 were susceptible and 10 were 
immune. In the small immune group, fetal defects 
were not expected and none was observed. The 
outcome in the other two groups consisting of 290 
cases is shown in Table II by number of fetal deaths 
and live births. Fetal deaths occurred in about half the 
cases in each group mainly by “therapeutic” abortion. 
Since about 85 per cent of women in the United States 
are probably immune to rubella, most of the many 
induced abortions in the unknown immune group 
were unnecessary and could have been avoided by 
serologic testing before inoculation. 

In about 45 per cent of the reported cases, gestation 
was not interrupted before term, and data are now 
available on the condition of 138 newborn infants 
following maternal rubella vaccination in the United 
States (Table II), There was no evidence of congenital 
defects in any of the live-born infants and no serologic 
evidence of congenital infection in 37 infants tested.” 
Since only susceptible women are actually at risk, the 
negative findings properly apply only to the 23 cases in 
the known susceptible group and to an estimated 
expectancy of about 15 per cent or 17 additional 
presumably susceptible cases in the unknown immunr ; 
group, for a total of 40 cases (Table II). The se 
favorable results seem to indicate that the fetal risk "may 
be less common or less serious than expected fror n the 
chronicity of vaccine virus infection of the fet us and 
the high degree of susceptibility of fetal tissue to 
rubella virus. On the other hand, the reported 
outcome in the newborn infant may be very misleading 
because the number of cases is so small ar jd probably is 
not representative of the total popvylation at risk 
because of underreporting. 

The histopathologic findings obs erved in aborted 
cases represent direct evidence cf fetal injury, the 
nature and outcome of which are, difficult to ascertain, 
because the process is interrup';ed at an early stage by 
the induced abortion and t'he cause is usually not 
confirmed by virologic stu-dies. The reported tissue 
changes consist mainly of; cellular infiltrations in the 
decidua and placenta arid of damage to the fetus in a 
single case which affected the eyes.!*9 

The cellular lesic,ns represent initial response to 


*Excluded are 17 additional cases in which the outcome of 
pregnancy was unlnown. 
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vaccine virus infection or to some other cause and are 
terminated before the nature of the final outcome can 
be determined. Consequently, the prospect that such 
changes can lead to major congenital malformations is 
only conjectural. In the report on pathologic changes 
in the fetal eye, evidence implicating vaccine virus is 
described which was “consistent with congenital infec- 
tion.”1® The histologic abnormalities consisted of pyk- 
notic nuclei and cytoplasmic vacuoles in the fiber cells 
of the lens nucleus and “degenerative changes with 
liquification” in the lens cortex. In addition, “particles 
resembling rubella virus were seen on electron micros- 
copy,” and an interfering agent was isolated from the 
eye with “in vitro growth characteristics similar to those 
of vaccine virus.” The abnormal findings resembled 
the early changes noted in wild virus infection.’ They 
were observed in a fetus from a 25-year-old patient 
inoculated about 7 weeks before conception and 
aborted after 13 weeks’ gestation. Since the abortion 
interrupted the course of the pathologic process, there 
is no way of knowing for sure whether it would have 
progressed to the formation of a nuclear cataract 
characteristic of congenital rubella. Even in natural 
rubella infection, the development of congenital 
cataracts and other major malformations cannot be 
determined “with assurance” from histopathologic 
changes in the aborted fetus.” Consequently, in search 
for conclusive evidence on the frequency of significant 
fetal damage, reliance should be placed on the 
occurrence of vaccine virus-induced congenital defects 
i the newborn infants of susceptible mothers inocu- 
late2d early in gestation. i 

Su'ch bona fide cases have not yet been reported in 
the United States. The experience in other countries 
appears’ to be similar to that described for the United 
States, ac cording to a review of the available literature 
and corre.spondence with various investigators and 
with the N finistries of Health in Europe, South 
America, Mex ‘ico, Canada, Australia, New Zealand and 
Israel. Until av tthenticated cases are described, there 
seems to be nO reliable way of confirming the 
teratogenic effects of rubella vaccines. The normal 
newborn findings in, dicate that the fetus was either not 
infected, as substantia ted by negative serologic tests, or 
was infected but suft.ered no demonstrable major 
defect at birth, as occam*onally observed in maternal 
rubella.” Since the reported number of normal cases is 
small and the duration of .follow-up is short, much 
more time will be needed to. determine whether the 
fetal risk is serious enough tc’ be of public health 
significance or is so low as LO be of negligible 
importance. 

Accurate determination of fetal risk is an elusive 
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problem not only because of incomplete case report- 
ing, short-term follow-up, and unknown preinocula- 
tion immune status of inoculated mothers but also 
because of ethical considerations forbidding studies on 
randomly allocated inoculated and uninoculated sus- 
ceptible women shortly before or after conception. In 
the absence of well-designed prospective studies, the 
risk cannot be determined reliably because the study 
population or the number of susceptible inoculated 
women is unknown. Furthermore, because of incom- 
plete notification, the reported number of newborn 
infants represents a highly selected group of only 
about 10 cases per year in the United States and a 
smaller number elsewhere.**-” At this rate, it would 
take almost a decade to accumulate about 100 cases. 
More complete reporting would rot only increase the 
number of cases but also make them more representa- 
tive of the total at risk. By intensifying the search for 
cases both here and abroad, one may be able to 
determine without too many more years of delay the 
frequency of major malformations caused by rubella 
vaccines. 

Until such meaningful data on the newborn infant 
become available, much can be done to reduce the 
number of unnecessary abortions by stressing the 
importance of determining rubella susceptibility be- 
fore inoculation and the necessity of avoiding preg- 
nancy for at least two months after inoculation. For 
those who do become pregnant, despite its contraindi- 
cation, and prefer to go to term, the probable outcome 
of pregnancy remains uncertain for the present. In 
these cases, cord blood should be routinely tested for 
serologic evidence of congenital intection. The number 
of susceptible subjects reaching the childbearing age 
can be reduced by developing acceptable programs for 
large-scale inoculation of premenarchial schoolgirls 
who were not immunized in early childhood.” In 
addition, the size of the susceptible adult population 
can be decreased with minimal risk by inoculating 
seronegative postpartum women within 48 hours after 
delivery when the likelihood of conception is quite low 
for at least a month, even without precautions.** Where 
feasible, premarital and prenatal tests for rubella 
antibodies should be routine, ard serologic surveys 
should be undertaken in other pestpubertal groups.” 
If vaccination is recommended, the use of suitable 
informed consent provisions would be helpful to 
patient and physician. 

The ultimate solution to the problem of preventing 
abortions, malformations, and the anxieties associated 
with rubella depends on the continued search for safer 
specific vaccines and other effective prophylactic 
measures. Further attenuation of currently used vac- 
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cine strains by additional tissue culture passage would 
increase their safety but reduce their immunogenicity 
or effectiveness. An obvious approach is to search for 
less teratogenic wild strains. Such strains are said to be 
prevalent in Japan where the incidence of rubella 
embryopathy is reported to be very low despite 
widespread epidemics.** Their low teratogenicity, if 
confirmed, may be related to their capacity to induce 
high levels of interferon, according to comparative 
studies in placental cell cultures.’ Preliminary field 
trials in Japan and the United Kingdom indicate thata 
vaccine prepared from a Japanese strain attenuated by 
tissue culture passage (To-336) is as antigenic as 
current vaccines, and is nontransmissible to suscepti- 
ble contacts.3* 38 Its effect on the fetus has not yet been 
investigated. This crucial point will probably take a 
long time to clarify, because ethical restrictions limit 
such determinations to women inadvertently inocu- 
lated shortly before or after conception. Other mea- 
sures that might be used to prevent or treat rubella are 
either not effective (e.g., drugs), or of questionable 
value (e.g., gamma globulin). 

Whether interferon or its inducing agents can be 
used to protect the fetus of exposed or vaccinated 
mothers is in an early stage of investigation.” 

In summary, there is no quick and easy solution to 
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The effectiveness of two oral contraceptives in 


suppressing plasma androstenedione, testosterone, LH, 
and FSH, and in stimulating plasma testosterone-binding 


capacity in hirsute women 
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STEWART A. FISH 


Memphis, Tennessee 


The effectiveness of two oral contraceptives in suppressing plasma androstenedione (A), 
testosterone (T), LH, and FSH and in stimulating testosterone-estradiol—binding globulin 
(TeBG) was evaluated in 39 hirsute women. Twenty-seven hirsute women received 
norethindrone 2 mg.—mestranol 0.1 mg. (Group I) and 12 received norgestrel 0.5 
mg.—ethinyl estradiol 0.05 mg. (Group I). Hormone assays were performed before 
treatment and at the end of 3 weeks of therapy. Ninety per cent of the women in both 
groups had an elevated plasma A andlor T. During treatment, plasma A, T, LH, and 
FSH were significantly reduced in both groups (p < 0.01). In Group I, 78 per cent of 
the women had a normal plasma A and T during treatment. In Group Il, 83 per cent of 
the women had a normal A and T during treatment. There was a greater increase in 
TeBG in Group I (p < 0.01). It is concluded that these two oral contraceptives 
effectively suppressed the hyperandrogenism of most of the hirsute women. 
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We RECENTLY described the time-course of the 
suppression of plasma androstenedione (A), testos- 
terone (T), LH, and FSH by a combination-type oral 
contraceptive containing norethindrone 2 mg. and 
mestranol 0.1 mg.* in seven hirsute women with 


Reprint requests: James R. Givens, M. D., University of 
Tennessee Center for the Health Sciences, Department of 
Obstetrics and Gynecology, Division of Reproductive 
Medicine, 800 Madison Ave., Memphis, Tennessee 
38163. 


*Ortho-Novum 2 mg., Ortho Pharmaceutical Corporation, 
Raritan, New Jersey, or Norinyl 2 mg., Syntex 
Laboratories, Inc., Palo Alto, California. 
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Table I. Clinical data, plasma androstenedione (A), testosterone (T), LH, and FSH levels, and 
testosterone-binding globulin (TeBG) capacity before and during treatment with norethindrone 2 mg—mestranol 


0.1 mg. in 27 hirsute women (Group 1) 





Pt. Ovary size 


Pts | | 





1 2+ Normal 337 150 
2 17 2+ Enlarged * 215 155 
3 25 3+ Enlarged* 535 160 
4 28 1+ Enlarged* 493 242 
5 20 2+ Normal 258 162 
6 21 i+ Normal 300 207 
7 25 3+ Enlarged * 270 195 
8 18 1+ Enlarged* 337 191 
9 23 1+ Normal 208 167 
10 24 1+ Normal 302 153 
ll 21 2+ Normal 223 120 
12 23 I+ Normal 404 220 
13 17 2+ Normal 319 134 
14 19 2+ Enlarged* 302 221 
15 19 3+ Normal 354 210 
16 18 2+ Normal 289 101 
17 28 4+ Normal 369 210 
18 29 2+ Enlarged 530 189 
19 21 l+ Enlarged 457, 122 
20 19 l+ Enlarged 310 98 
21 24 I+ Normal 332 167 
22 15 4+ Enlarged * 525 321 
23 31 2+ Enlarged 488 192 
24 29 3+ Normal 312 113 
25 18 l+ Normal 387 260 
26 27 1+ Enlarged 347 143 
27 .15 2+ Normal . 272 114 


* Proved polycystic ovaries. 


polycystic ovarian disease.! After a refractory period, 
mean plasma A and T decreased progressively 
throughout the first 3 weeks of drug administration. 
Mean plasma A and T were suppressed 58 per cent 
and 65 per cent, and all elevated levels were reduced to 
normal. Suppression of A and T correlated temporally 
with the decrease in plasma LH, suggesting LH- 
dependent hyperandrogenism. The purpose of this 
study was to determine the degree of suppression of 
plasma A and T and the degree of stimulation of 
plasma testosterone-estradiol-binding globulin (TeBG) 
by norethindrone 2 mg.—mestranol 0.1 mg. or norges- 
trel 0.5 mg.-ethinyl estradiol 0.05 mg.* in 39 un- 
selected hirsute women. 


Materials and methods : 

The 39 hirsute women who participated in the study 
-Tepresented consecutive cases of hirsutism seen in our 
clinic, except for a few women who had to be excluded 
because they did not return for hormone assays while 
on therapy. Twenty-seven of the hirsute women re- 


*Ovral, Wyeth Laboratories, Philadelphia, Pennsylvania. 


P 





22 Gal 
(ng./100 ml.) (ng./1 







a TeBG _ 
(#g/100 ml.) 


LH 
(mI.U. iml.) 





FSH 
(m1.U.}ml.) 





2. 


7. O01 1.0 51 28 i 8 
35 0.5 2.3 36 4 8 5 
51 1.3 4.9 34 4 10 3 
70 08 0.8 42 12 8 7 
37 1.6 54 5 3 3 2 
31 3.9 8.0 22 2 8 1 
47 06 4.4 ll 7 7 2 
46 08 4.4 30; 8 8 4 
58 0.5 3 9 3 6 3 
39 1.8 4.5 33 2 8 l 
36 06 2.5 76 15 8 2 
48 23 3.3 46 8 12 3 
38 O08 18 14 2 11 2 
47 04 479 25 22 8 6 
40 0.9 35 - 2 5 7 1 
32 1.0 1.6 37 14 8 5 
51 1.0 2.0 25 5 6 5 
41 1.6 2.7 il 8 7 1 
22 LIO 3.5 25 3 8 i 
26 08 1.6 55 6 9 4 
45 1.3 3.3 28 10 9 2 
96 04 2.2 3 12 9 4 
64 1.7 6.4 29 14 9 3 
39 39 6.9 15 21 10 6 
4] 1.5 3.8 14 6 7 5 
42 1.3 3.4 20 3 9 3 
35 0.3 3.6. 25 5 10 3 


ceived norethindrone 2 mg.—mestranol 0.1 mg. and 
are termed Group I. Twelve hirsute women received 
norgestrel 0.5 mg.ethinyl estradiol 0.05 mg. and are 
termed Group II. There was no a priori basis for 
assigning the women to one or the other of the two 
therapeutic groups. p 

The clinical data of the women in Group I are listed 
in Table I and those of the women in Group II are 
listed in Table II. The women in Group I ranged in age 
from 15 to 31 years (mean, 22). The women'in Group 
II also ranged in age from 15 to 31 years (mean, 22). 
Most of the women in both groups had mild to 
moderate hirsutism. The degree of hirsutism was 
graded on a 1+ to 4+ scale. A 1+ rating was'used when 
there was increased hair only on the upper lip; 2+ for 
excessive hair on the upper lip and sideburns; 3+ for 
excessive hair on the upper lip, sideburns, and chin; 
4+ was used to indicate a male-type beard. Cases 17 
and 22 in Group I were virilized and were 4+ hirsute. 
Twelve of the 27 women in Group I had enlarged 
ovaries and seven of these had documented polycystic 
ovaries by direct visualization. Four of the women in 
Group II had enlarged ovaries. The majority of thé 
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Table II. Clinical data, plasma androstenedione (A), testosterone (T), LH, and FSH levels, and 
testosterone-binding globulin (TeBG) capacity before and during treatment with norgestrel 0.5 mg.—ethinyl 
estradiol 0.05 mg. in 12 hirsute women (Group II) 






nL ml.) 


T 18 o l+ Enlarged 301° 188 
2 15 2+ Normal 311 132 
3 29 2+ Normal 272 121 
4 31 I+ Normal 260 118 
5 17 I+ Normal 372 335 
6 28 3+ Enlarged ` 478 279 
7 24 I+ Normal 535 38 
8 20 1+ Enlarged 405 12 
9 20 2+ Normal 555 265 
10 17 l+ Enlarged 310 154 
li 17 2+ Normal 408 302 
12 22 l+ Normal 257 190 


women in both groups had oligomenorrhea or 
amenorrhea. l 

Blood was obtained from the antecubital vein 
between 10 a.m. and 4 P.M. prior to therapy and again 
at the same time of day during the last part of the third 
week of the first cycle of oral contraceptive administra- 
tion. 

Plasma T was measured by radioimmunoassay as 
described by Furuyama and associates,’ including 
preassay chromatography on alumina columns. There 
was significant cross-reactivity between dihydrotestos- 
terone (DHT) and the T antiserum, but DHT was 
separated from T by the preassay chromatography. 
The interassay coefficient of variation of the T assay 
was +8.9 per cent at the level of 56 ng. per 100 ml. 

Plasma A was measured by radioimmunoassay in a 
manner similar to T but with an earlier eluate from the 
alumina columns.!' There was significant cross- 
reactivity of androsterone with the A antibody, but it 
was separated from A by preassay chromatography. 
The interassay coefficient of variation of the A assay 
was +9.5 per cent at the level of 568 ng. per 100 ml. 

Plasma FSH and LH were determinéd by a two- 
stage, double-antibody radioimmunoassay technique 
similar to that of Morgan.» 3 The LH (LER-960) and 
the FSH (LER-1366) used for radioactive labeling and 
the antisera (human chorionic gonadotropin antiserum 
and human pituitary FSH antiserum absorbed with 
hCG) were furnished by the courtesy of the Endocrine 
Study Section of NIH. The second international 
reference preparation of human. urinary menopausal 
gonadotropin (2nd IRP-HMG) furnished by the World 
Health Organization and LER-907, a human pituitary 
gonadotropin reference preparation furnished by the 
Bndocrine Study Section of NIH, were used as 


mg 1100 ml.) 


T [ a. | E 









TeBG 
(ug/100 mi.) 


LH 
(mI.U. fm.) 





32 0.4 13 34 8 6 4 
24 13 2.5 14 5 6 l 
27 Ll 2.2 22 3 8 2 
38 2.0 2.2 19 6 8 3 
67 Ll 14 22 14 6 7 
47 1.7 1.9 17 6 il 10 
35 1.7 2.1 24 5 6 3 
30 0.7 0.7 8 2 4 1 
35 0.8 9.2 70 4 7 1 
37 2.7 2.3 37 57 9 5 
40 0.3 0.8 24 10 6 5 
43 15 2.3 36 64 1l 10 


standards. Assay results are expressed in terms of the 
2nd IRP-HMG standard. The interassay coefficient of 
variation at 12 ml.U. per milliliter was + 11 per cent 
for the LH assay and + 12 per cent for the FSH assay. 

Urinary 17-ketosteroids (17-KS) and urinary 17- 
ketogenic steroids (I17-KGS) were determined by the 
method of Sobel and associates.* Urinary pregnanetriol 
(P-3) was determined either at Endocrine Science 
Laboratories, Tarzana, California, 
Laboratories, Van Nuys, California. 

Plasma TeBG binding capacity was determined by 
thé method of Rosner.® The interassay coefficient of 
variation of the TeBG assay was + 3.3 per cent at t the 
level of 3 ug per 100 ml. 

Two-factor analysis of variance with repeated mea- 
sures was used for statistical analysis. 


or Bioscience 


Results 


The A, T, TeBG, LH, and FSH levels before and 
during treatment of the women in Group I are listed in 
Table I and the same data on the Group I women are 
listed in Table II. Fig. 1 illustrates the mean pretreat- 
ment and treatment levels of plasma A, T, TeBG, LH, 
and FSH of the two groups of hirsute women. 

Pretreatment. Nineteen Group I women and nine 
Group II women had an elevated plasma A. Pretreat- 
ment plasma A of the women in Group I ranged from 
208 to 535 ng. per 100 ml. (mean + S.E., 351 + 19) 
and in Group II ranged from 257 to 555 ng. per 100 
ml. (mean, 372 + 31). Plasma A between 10 a.m. and 
4 p.m. of 10 normal menstruating females ranged from 
93 to 300 ng. per 100 ml. (mean, 195). 

Twenty-one Group I women and nine Group II 
women had an elevated plasma T. Pretreatment 
plasma T in Group I ranged from 22 to 134 ng. per 
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GROUP I 


‘norethindrone 2mg- 


` mestranol O.lmg 


> 
ng /100mi 


| 
ng/l00ml 


TeBG 


- pg /00mi 


t 
mIU mI 


FSH 


“mIU /ml 


PRE-R R. 





February 15, 1976 
Am. J. Obstet. Gynecol. 


GROUP II 


norgestre! 0.5mg-— f 
ethinyl estradiol 0.05mg 





Na 


PRE-R, 





Fig. 1. Mean pretreatment (pre-R,) and treatment (R,) plasma levels of Akandrostenedione (4), 
testosterone (T), testosterone-binding globulin (TeBG) capacity, LH, and FSH of the Group I and 
Group II hirsute women. Bars define the standard error of the means. 


100 ml. (mean, 75 + 5) and in Group II ranged from. 


36 to 118 ng. per 100 ml. (mean, 70 + 8). Plasma T 
between 10 a.m. and 4 p.m. of 10 normal menstruating 
females ranged from 19 to 50 ng. per 100'ml. (mean, 
39). 

Plasma A and T were both elevated in 16 of the 27 
Group I women. Plasma A and/or T were elevated in 
all but two of. the Group I women. Plasma A and T 
were both elevated in seven of the 12 Group II women. 
Plasma A and/or T were elevated in all but one of the 
Group II women. l 

Fifteen Group I women and four Group II women 
had an‘abnormally low TeBG binding capacity. Pre- 
treatment plasma TeBG binding capacity in Group I 


ranged from 0.1 to 3.9 wg per 100 ml. (mean, 


1.2 + 0.2) and in Group II ranged from 0.3 to 2.7 ug 
per 100 ml. (mean, 1.3 + 0,2). Plasma TeBG binding 
capacity of 10 normal menstruating females ranged 
from 1.1 to 3.3 wg per 100 ml. (mean, 2.1). 
Seventeen Group I women and five Group II women 
had _ an elevated LH level. Pretreatment plasma LH in 
Group I ranged from 5 to 76- mlU. per milliliter 
(mean, 29 + 3) and in Group H ranged from 8 to 70 
mI.U. per milliliter (mean, 27 + 5). Midfollicular 
plasma LH (day. —7 from the ovulatory LH peak) of 


nine normal women ranged from 8 to 22 ml.U. per 
milliliter (mean, 13 + 2). 

Plasma FSH was within the normal. range in all but 
one woman in each group. These two women had low 
levels of FSH. Pretreatment plasma FSH in Group I 
ranged from 3 to 12 mL.U. per milliliter (mean, 
8 + 0.3) and in Group II ranged from 4 to 11 mlU. 
per milliliter (mean, 7 + 0.6). Midfollicular plasma 
FSH (day ~7 from the ovulatory LH peak) of nine 
menstruating women ranged from 5 to 12 mI.U. per 
milliliter (mean, 8 + 1.4). 

Eight women in Group I (Nos. 1, 3, 4, 5, 7, 8, 13, and 
14) had elevated urinary 17-KS ranging from 1 to 4 
mg. above the upper limit of the normal range. Seven 
women in Group I (Nos. 1, 3, 4, 7, 11, 13, and 16) had 
an increase in urinary P-3 of 1 mg. or less above the 
upper limit of. the normal range. Four of the women 
who had elevated urinary 17-KS and/or elevated 
urinary P-3 had enlarged ovaries. 

Treatment. There was a significant reduction of 
mean plasma A in both groups during treatment 
(p < 0.01). Treatment reduced méan plasma A of the 
women in Group I from 350 + 19 to 175 +10 ng. per 
100 ml. and reduced mean plasma A of the women in 
Group II from $72 + 31 to 203 + ae ng. per 100 ml. 
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Plasma A was reduced in every individual of both 
groups and only one woman in Group I and two in 
Group II had a plasma A that remained elevated 
during treatment. The individual percentage decreases 
of plasma A in Group I ranged from 20 to 73 per cent 
(mean decrease, 48 + 3) and in Group II ranged from 
10 to 74 per cent (mean decrease, 45 + 5). 

There was a significant reduction in mean plasma T 
of both groups during treatment (p< 0.01). Treatment 
reduced mean plasma T of Group I from 75 + 5 to 
43 + 3 ng. per 100 ml. and reduced mean plasma T of 
Group II from 70 + 8 to 38+ 3 ng. per 100 ml. 
Plasma T was reduced in every individual except one 
(No. 14, Group I), in whom the T level increased. Six 
Group I women and one Group II woman had an 
elevated plasma T during treatment. The individual 
percentage decreases of plasma T in Group I ranged 
from 11 to 77 per cent (mean decrease, 39 + 4) and in 
Group II ranged from 17 to 77 per cent {mean 
decrease, 41 + 6). . 

The degree of suppression of mean plasma A and T 
was not different in the two groups (p > 0.05). In 
Group I, 95 per cent of the elevated A levels and 71 per 
cent of the elevated T levels were reduced to within the 
normal range. In Group I, 78 per cent of the elevated 
A levels and 89 per cent of the elevated T levels were 
reduced to within the normal range. In Group I, 78 
per cent of the women had a normal plasma A and T 
during treatment. In Group IJ, 83 per cent of the 
women had a normal A and T during treatment. 

There was no significant difference in the degree of 
suppression of A and T between those who had normal 
urinary 17-KS and the others who had slightly elevated 
urinary 17-KS or between those who had a normal 
urinary P-3 and the others who had a minimally 
elevated urinary P-3 (p > 0.05). 

Treatment significantly increased mean plasma 
TeBG binding capacity of the women in Group I from 
1.2 + 0.2 to 3.6 + 0.3 ug per 100 ml. (p < 0.01). Mean 
TeBG of Group II was increased from 1.3 + 0.2 to 
only 1.8 + 0.2 wg per 100 ml. during treatment. There 
was a significantly greater increase in the TeBG 
binding capacity in the Group I women than the Group 
II women (p < 0.01). Plasma TeBG binding capacity 
was increased in 26 of the.27 women in Group I and in 
10 of the 12 women in Group II. The maximum 
individual percentage increase in TeBG in Group I was 
1,100 per cent (mean individual percentage increase, 
323 + 61) and in Group II the maximum percentage 
increase was 275 per cent (mean individual percentage 
increase, 82 + 38). 

There was significant reduction of mean plasma LH 


t 
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in both groups (p < 0.01). Treatment reduced mean 
plasma LH of Group I from 29 + 3 to 9 + 1 mI.U. per 
milliliter and reduced mean plasma LH of Group H 
from 27 +5 to 15+6 mlU. per mililiter. The 
maximum individual percentage decrease of plasma 
LH in Group I was 94 per cent (mean decrease, 
65 + 5) and in Group II: was 94 per cent (mean 
individual percentage decrease, 47 + 9). 

There was a significant reduction of mean plasma 
FSH in both groups (p < 0.01). Treatment reduced 
mean plasma FSH of Group I from 8 + 0.3 to 
34+0.4 ml1.U. per milliliter and reduced mean 
plasma FSH of Group II from 7.3 + 0.6 to 4.3 + 0.9 
mI.U. per milliliter. The maximum individual percen- 
tage decrease of FSH in group I was 88 per cent (mean, 
58 + 5) and in Group II was 86 per cent (mean, 
44 + 9). 


Comment 


Prior to the development of specific androgen assays, 
a large percentage of hirsute women were diagnosed as 
having constitutional hirsutism because they had 
normal urinary 17-KS. Following the development of 
specific A and T assays, most hirsute women were 
round to have elevated A and/or T plasma levels or 
production rates.68 In the present study, plasma A 
and/or T were elevated in approximately 90 per cent 
of the hirsute women. In order to utilize A and T 
plasma levels to discriminate hyperandrogenic from 
normal women, several factors must be considered 
which are essential for properly defining the normal 
range. First, the assays must have specificity. If the A 
and T antisera are not entirely specific, preassay 
chromatography is necessary for reliable assays. Sec- 
ond, the time of day of the blood drawing must be 
considered in determining whether a plasma A value is 
normal or elevated, because of the diurnal rhythm of 
plasma A. Our studies indicate that in normal women 
there is a mean + S.E. change of plasma A of 110 + 11 
ng. per 100 ml. throughout a 24 hour period which is 
synchronous with the change in cortisol, the major 
portion of the change occurring within 3 to 4 hours 
after the early morning peak.” Because the early 
morning peak of pituitary-adrenal activity occurs at 
different times in individuals, there is uncertainty 
whether a single blood specimen drawn in the early 
morning hours (6 A.M. to 9 a.m.) is at the time of the 
morning peak pituitary-adrenal activity or not. There- 
fore, a single plasma A value can be interpreted with 
greater confidence as to whether it is normal or high if 
it is drawn after 10 a.m. The time of the blood drawing 
is not as important a consideration in evaluating a 
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plasma T value, since the mean + S.E. change of T 
throughout a 24 hour period is only 9 + 3 ng. per 
100 ml. in normal women.® However, the circulating 
TeBG binding capacity must be considered in utilizing 
plasma T levels to discriminate hyperandrogenic 
females from normal women. A normal total plasma T 
associated with an abnormally low TeBG binding 
capacity is presumptive evidence of hyperan- 
drogenism, since circulating free T is likely increased 
in this circumstance.” 

An important feature of the design of this study was 
that consecutive cases of hirsutism were studied. In this 
unselected group of hirsute women, the two oral 
contraceptives reduced plasma A and T to within the 

_ normal range-in 78 and 83 per cent of the women. The 
data suggest that most of the women had a significant 
degree of LH-dependency of their hyperandrogenism, 
since the principal mechanism by which the contracep- 
tive agents reduced plasma A and T was likely through 
suppression of LH. The fact that over one half (59 per 
cent) of the hirsute women in this study had an 
elevated pretreatment LH level also suggests LH- 
dependent hyperandrogenism. — 

Determination of A and T levels in ovarian and 
adrenal effluent blood indicates that the ovaries rather 
than the adrenals are more commonly the source of the 
increased A and T production in hirsute women." The 
catheterization data are in keeping with the clinical 
observation that pituitary-ovarian suppression is gen- 
erally more efficacious than pituitary-adrenal suppres- 
sion in the treatment of hirsutism.” A pure adrenal 
source of hyperandrogenism is apparently uncommon 
in hirsute women. 

Pituitary-ovarian suppression with a combination- 
type oral contraceptive should be performed in hirsute 
women with elevated A and/or T levels and normal or 
only minimally elevated 17-KS. Some of the earlier 
attempts to use oral contraceptives for the suppression 
of elevated A and T levels in hirsutism were disap- 
pointing, but this was likely due to the fact that the 
agents were not given long enough. The pituitary- 


ovarian axis is slower to suppress with sex steroids than’ 


the pituitary-adrenal axis is with glucocorticoids. The 
longer suppression time is due at least in part to the 
positive feedback effect of the estrogen content of the 
oral contraceptive on the secretion of LH. A study of 
the dynamics of the suppression of A and T in 
polycystic ovarian disease indicated that at least 3 weeks 
of norethindrone 2 mg.—mestranol 0.1 mg. therapy is 
required to suppress the pituitary-ovarian axis.’ It is 
important to emphasize that maximal attainable sup- 
pression of LH, A, and T may not occur after 3 weeks 
of therapy in some hirsute women. The time required 
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to evaluate the maximum degree of suppressibility of 
LH, A, and T by norethindrone 2 mg.—mestranol 0.1 
mg. or norgestrel 0.5mg.—ethinyl estradiol 0.05 mg. in 
hirsute women has not been established. Consequently, 
hirsute women who have A and T levels that remain 
elevated after 3 weeks of therapy should have the levels 
determined again after two or three cycles of drug 
administration. 

The choice of the suppressive agent may be critical. 
Estrogen alone is a poor suppressant of LH in hirsute 
women." Plasma T is increased, not decreased, in 
hirsute women given norethindrone | mg.—mestranol 
0.08 mg.” Further investigation is needed to evaluate 
the relative effectiveness cf various progestin-estrogen 
combinations in suppressing LH, A, and T in hirsute 
women. l 

The reduction of plasma T in our patients during 
treatment is more impressive when the accompanying 


` increase in TeBG binding capacity is also taken into 


consideration. The fact that T levels were decreased at 
a time when the TeBG binding capacities were 
increased indicates there was a reduction in T produc- 
tion, since T levels should rise when TeBG binding 
capacity increases if no change occurs in T production. 

Norethindrone 2 mg.—mestranol 0.1 mg. induced a 
significantly greater increase in TeBG binding capacity 
than norgestrel 0.5 mg.—ethinyl estradiol 0.05 mg. The 
larger increase in TeBG binding capacity probably 
reflects the larger amount of estrogen in this agent. 
Furthermore, the antiestrogenic and/or androgenic 
activity of norgestrel may have partially counterbal- 
anced the stimulatory effect of the ethinyl estradiol on 
TeBG synthesis. Increasing TeBG binding capacity 
may be beneficial in and of itself in hirsute women 
because of the associated decrease in the amount of 
circulating free or biologically active T. Although the 
degree of A and T suppression was comparable with 
the two contraceptive agents, the greater increase in 
TeBG by norethindrone 2 mg—mestranol 0.1 mg. may 
make it a preferable agent in the treatment of 
hirsutism. l : 

It is noteworthy that the degree of suppression of A 
and T was no less among those hirsute women who had 
a minimal elevation of urinary 17-KS and P-3 as 
compared to those who had normal 17-KS and P-3. 
These women may have a combined adrenal and 
ovarian source of their hyperandrogenism. It should 
not be assumed that the reduction of plasma A and T 
by these combination-type oral contraceptives is due 
exclusively to decreased ovarian secretion. The cortisol 
secretion rate is decreased by approximately 30 per 
cent in normal women receiving norethindrone 2 
mg.—mestranol 0.1 mg. The decrease in cortisdl 
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production apparently results from the decreased 
metabolic clearance rate of cortisol secondary to an 
increase in the circulating level of cortisol-binding 
globulin. The reduced cortisol secretion rate is proba- 
bly accomplished through decreased ACTH secretion, 
although this point has not been documented by the 
measurement of plasma ACTH. It is not known 
whether the decreased cortisol production is associated 
with decreased adrenal androgen production. If there 
is decreased ACTH secretion, then a portion of the 
decrease in the plasma A and T may be due to reduced 
adrenal as well as ovarian secretion of A and/or T. 
The suppression of A and T concomitant with the 
suppression of LH by sex steroids does not rule out an 
ovarian or adrenal tumor, since tumors of these glands 
can be LH-dependent. A stromal luteoma of the ovary 
and two cases of T-secreting adrenal adenomas have 
been noted to be gonadotropin dependent or respon- 
sive.1®-18 When the A level is over 1,000 ng. per 100 ml, 
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or the T level is over 300 ng. per 100 ml., the possibility 
of an adrenal or ovarian tumor must be considered." 
The location of a tumor is likely best determined by 
differential catheterization of the adrenal and ovarian 
veins and measurement of A and T in the glandular 
effluent blood, rather than by suppression or stimula- 
tion studies. 

Although an objective parameter was not used in this 
study to measure the effect of these contraceptive 
agents on hirsutism, approximately 60 per cent of the 
20 hirsute women of this study who have received 
norethindrone 2 mg.—mestranol 0.1 mg. for more than 
6 months subjectively reported a decrease in the rate of 
hair growth and/or a decrease in the amount of facial 
hair. 
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Gonadotropin-releasing hormone radioimmunoassay and 
its Measurement in normal human plasma, secondary 
amenorrhea, and postmenopausal syndrome 


NORMAN G. ROSENBLUM#* 
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Philadelphia, Pennsylvania 


A sensitive and specific double antibody radioimmunoassay for gonadotrapin-releasing 
hormone (GnRH) has been developed for measurement in ethanol extracts of human 
plasma. Iodinated hormone was prepared with the use of the chloramine--T method, and 
antibodies were developed in rabbits over a six-month period with a GnRH synthetic 
copolymer immunogen. A Scatchard plot revealed at least three species of antibody. The 
assay can measure conservatively at the 5 pg. per milliliter level arid shows no 
cross-reactivity with other available hypothalamic and pituitary hormones. The releasing 
hormone was quantitatively recovered from human plasma with irnmunologic identity to 
native hormone. Unextracted plasma could not be used because af nonspecific 
displacement. The measurement of GnRH in individuals receiving 100 wg of 
intravenous bolus infusions of the synthetic decapeptide show ex tremely elevated values 
with two half-lives: one of two to four minutes and another of 35 to 40 minutes. In our 

` experiments, we have found measurable GnRH in patients with secondary amenorrhea 
and at the midcycle in normal women. In the normal cycling t voman during the follicular 
and luteal phases, GnRH was undetectable. In postmenopausal women with extreme 
hypoestrogenism and markedly elevated luteinizing hormone values, GnRH was also 
undetectable. No bursts of GnRH could be detected in normcil men when sampled every 
ten minutes over a two-hour period and every two hours thrisughout the day. 


THE STRUCTURAL IDENTIFICATION and synthesis 
of luteinizing hormone-follicle-stimulating hormone- 
releasing hormone (GnRH) from porcine hypo- 
thalamus’ has allowed evaluation of the physiology 
and control of the secretions of pituitary gonadotro- 
pins. However, the elucidation of significant infor- 
mation depends to a major extent on a sensitive and, 


specific assay for GnRH itself. Several groups have: . 


` already reported an immunoassay for GnRH,?“‘ while 
Malacara and associates’ have developed significant 
biological and clinical data with the use of a bioassay for 
evaluation of feedback control of this hormone. We 
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would like to report a sensitive and specific radioim- 
munoassay for GnRH and measurement in normal 
human men and women as well as in clinical conditions 
such as postmenopausal syndrome and secondary 
amenorrhea and relate this to control of gonadotropin 
secretion. 


Material and methods 


Synthetic GnRH as well as a human luteinizing 
hormone (LH) immunoassay kit, human growth hor- 
mone, and a reference pituitary preparation of LH and 
follicle-stimulating hormone (FSH) (LER-907) were 
obtained from the -National Institutes of Health, 
Hormone Distribution Section. Thyrotropin-releasing 
hormone (TRH) was obtained from Beckman Instru- 
ment Company and porcine adrenocorticotropic hor- 
mone (ACTH) from Calbiochem. Chromatographi- 
cally pure human chorionic gonadotropin (HCG, 5,700 
ILU. per milligram by Second Internation Reference: 
Preparation for human menopausal gonadotropin) wag 
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prepared in our laboratory from crude urine preg- 
nancy preparations obtained from Organon (3,000 
I.U. per milligram by Second Internation Reference 
Preparation for human menopausal gonadotropin). 

A synthetic copolymer of glutamic~acid, lysine, 
alanine, and tyrosine (GLAT) with a molecular weight 
of 30,000 in the molar proportion 0.36, 0.24, 0.35, and 
0.05 was a kind gift of Jefferson Medical College, 
Department of Biochemistry. Sephadex media was 
obtained from Pharmacia Fine Chemicals, 1 from 
Amersham Searle, Freund’s adjuvant from Difco, 
and egg albumin and rabbit gamma globulin from 
Pentex. Chloramine-T, sodium metabisulfite, benzi- 
dine, sodium azide, ethanol, and other salts and 
solvents were obtained from Fisher Scientific and 
were ACS grade or better. A Nuclear Chicago Model 
1185 gamma counter was used to monitor radioac- 
tivity. Amino acid analysis was performed on a BioCal 
Model 200. 

Coupling of GnRH to synthetic immunogen 
(GLAT). A synthetic copolymer was used for coupling 
rather than a biologically derived protein (albumin) to 
allow quantitation of bound GnRH. GnRH was cova- 
lently coupled to GLAT via bisdiazo reaction. GnRH 
(500 mg.) and GLAT (710 mg.) were dissolved in 
2 ml. of sodium borate 0.3M, pH 9 (molar ratio 
GnRH:GLAT = 15:1). The diazobenzidine was pre- 
pared by addition of two 100A aliquots five minutes 
apart from sodium nitrite, 400 mg. per milliliter in 
H,0, to ice-cold benzidine, 30 mg. in 10 ml. of 0.05M 
HCl. Three 100d aliquots of the reacted benzidine-HCl 
solution were then added to the GnRH mix, five 
minutes apart. After an additional 30 to 45 minutes in 
the cold the solution was applied to a G-25 fine column 
(2.0 x 30 cm.) and eluted with ammonium bicarbonate 
0.05M, pH 7.8. The initial yellow protein peak at the 
void volume as per optical density 280 my was 
collected, lyophilized, and stored. Amino acid analysis 
revealed 6 moles of GnRH per mole of GLAT. 

Immunization. New Zealand white rabbits, 2.5 
kilograms, were given intramuscular injections of an 
emulsified mix of 0.5 ml. of Freund’s complete 
adjuvant and 0.5 ml. of Krebs-Ringer buffer contain- 
ing 100 zg of the GLAT-GnRH complex every three to 
four weeks for five months. Generation of workable 
antisera (titer > 1: 1,000) was achieved between three 
to six months in several rabbits. Animals were bled 
every two to three weeks and plasma titered as 
described below. 

Iedination. Iodination was carried out by the 
method of Hunter and Greenwood.® To 1 mec. of F” 
was added 25 à of 0.4M phosphate buffer, pH 7.5, 
followed by 2 to 5 à of a 1 mg. per milliliter solution of 
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GnRH (1 to 2.5 ug), followed by 5 A of 3 mg. per 
milliliter chloramine-T solution and 60 seconds later by 
250 A of an 0.12 mg. per milliliter Sodium Metabisulfite 
solution. The GnRH, chloramine-T, and metabisulfite 
were all dissolved in 0.1M phosphate, pH 7.5. The 
iodinated materia] was then developed on a 0.9 x 75 
cm. column of G-25 fine Sephadex and eluted with a 
@.1M phosphate buffer, pH 7.5, containing 1 mg. per 
milliliter egg albumin and 0.1 per cent sodium azide. 
Approximately 200 tubes of 0.6 ml. fractions were 
collected, and 10 A samples were aliquoted from each 
tube and radioactivity counted. Then 0.5 ml. of a 
1/1,000 dilution of antibody was added to the same 
tubes, incubated at 20 degrees C. for 24 hours and 
precipitated with 0.5 ml. of saturated ammonium 
sulfate. Free GnRH I’ had less than eight per cent 
precipitation while bound GnRH or gamma globulin 
was quantitatively precipitated. Tubes were cen- 
trifuged after 30 minute incubation, supernatant 
removed, and the pellets resuspended in 1 ml. of 50 
per cent ammonium sulfate. They were then recen- 
trifuged for ten minutes, supernatant removed, and 
the pellets counted. Specific activity of immunologically 
active GnRH ranged from 60 to 500 uc per microgram 
cr from 0.1 to 0.3 moles J per mole GnRH. This 
simple precipitation method could not be used in 
plasma because of nonspecific effects. 

Standard curve. The displacement curve was gener- 
ated in a total volume of 0.5 ml. by addition of GnRH 
175, 250 àA (approximately 5,000 counts per minute, 6 
pg. of GnRH) in 0.1M phosphate buffer, pH 7.4, with 
0.25 mg. per milliliter of carrier rabbit gamma 
globulin, ethylenediaminetetracetic acid (EDTA), 
0.01M, and 0.1 per cent sodium azide). To this was 
added cold GnRH ina volume of 200 à followed by 50 
à antibody in a 1 to 400 dilution (final running dilution 
of 1 to 4,000). Plasmas were worked up by extraction of 
0.5 ml. with 1.5 ml. of ethanol followed by air drying of 
the supernatant ethanol extracts. This took approxi- 
mately two hours, after which the residue was reconsti- 
tuted in 200 A of buffer to which GnRH T and 
antibody were added as above. The extraction of 
GnRH I” by ethanol was routinely over 95 per cent, 
and thus no correction was made for extraction 
efficiency. After 24 hours incubation at room tempera- 
ture, 100 A of goat antirabbit gamma globulin was 
added to each tube and allowed to incubate overnight 
at four degrees C. The tubes were then centrifuged for 
20 minutes at 3,000 r.p.m., supernatant removed by 
vacuum, and the pellets counted on the gamma 
counter. For the specificity studies, identical proce- 
dures were used with other hormones replacing 
unlabeled GnRH. 
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Fig. 1. Separation by Sephadex G-25 fine chromatography of GnRH iodination mix into I'® (peak i 
- damaged GnRH (Peak H), and immunologically active GnRH I'® (peak III). 
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Fig. 2. Displacement of GnRH 15’ from antibody with added GnRH or pituitary or hypothalamic 
hormones. Results are expressed as the ratio of amount bound at each point (B) to the initial point B, 


(no added hormone). 


.LH immunoassay was performed by the double 
antibody method of Odell, Ross, and Rayford.” l 

Patient selection. Heparinized blood was collected 
randomly (10 A.M. to 3 P.M.), refrigerated within 15 
minutes, spun down at 1,000g up to two hours later, 
and plasma stored at zero degrees C. until assay. 
Normal men (nine subjects) and women (eight subjects) 
were laboratory and medical school personnel (ages 22 
to 38 and age 19 to 37, respectively). Normal female 
blood was drawn in both the follicular and luteal 
phases as well as midcycle as judged by basal body 
temperature and subsequently by LH rise in two 


patients. The patients with secondary amenorrhea (five 
subjects, age 20 to 28) had no history of drug use, 
weight loss, anorexia nervosa, significant psychologic 
disturbance or personality disorder, galactorrhea, 
diabetes, or hyperthyroidism. All were outpatients with 
amenorrhea of three to six months’ duration with 
estrogen deficiency as judged by vaginal cytology. The 
postmenopausal women (eight subjects) were all 
nonhospitalized, ambulatory patients, ranging in age 
from 51 to 69. Half of the patients in this group 
complained of hot Hashes. No patient was on any 
medication for up to two months prior to this study. 
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Results 


Iodination. Separation of the iodination mix on 
G-25 Sephadex fine gave three distinct peaks (Fig. 1). 
Peak | had identical chromatographic mobility as 1 
on Whatman paper 3 MM with the use of a 0.1M 


phosphate buffer in a simple wick chromatography - 


system.® Peaks 2 and 3 had identical mobility on wick 
chromatography, but only Peak 3 bound to antibody. 
Peak 1 was assigned to I, Peak 2 to damaged GnRH, 
and Peak 3 to GnRH I tracer with binding activity. 
Other investigators? have reported heterogeneity of 
iodinated GnRH and formation of “damaged” poly- 
mers. It should be stressed that our material has con- 
stant specific activity across the binding peak; that is, 
the counts bound per total mass of I per tube are 
identical. This is a major criterion of chemical purity, 
buttressing the fact that Peak 3 is immunochemically 
pure across all of its tubes without further purification 
necessary. This differs from the results of Arimura and 
associates* in which several ion-exchange purification 
methods were necessary to obtain more active material. 

In some runs the efficiency of iodination was so good 
that the initial free iodide peak was absent, and only 
damaged and active GnRH was present. Slightly higher 


` specific activity could be obtained if the column was 


developed at four degrees C. as opposed to room 
temperature (20 degrees C.), Approximately 20 tubes 
from Peak 3 were frozen at zero degrees C., thawed 
individually on the day of assay, and the remainder 
discarded. Iodinations were carried out at least once 


l 


per month to maintain high specific activity. The 
efficiency of iodination (production of immunologi- 
cally active material) ranged from 20 to 50 per cent of 
total iodide added. 

Standard curve. Antibody from one animal at a titer 
of 1:4,000 (final dilution) bound 35 to 40 per cent of 
tracer with significant displacement with the use of 
unlabeled GnRH (Fig. 2). No displacement could be 
achieved with the use of TRH, HCG, LER-907 (a 
standard gonadotropin reference preparation contain- 
ing LH and FSH) and human growth hormone, and 
ACTH. 

‘The antibody thus had a significant degree of 
specificity. Cogeners of GnRH were not available for 
testing which could have provided significant further 
information on the sequence specificity of the anti- 
body.* However, neither TRH nor other pituitary 
hormones cross-reacted. It can also be seen from the 
Scatchard plot in Fig. 3 that three distinct series of lines 
are generated with the use of the data in Fig. 2. This 
indicates that the antisera contain at least three distinct 
species of antibody which recognize GnRH over a 
150-fold range in affinity. The sensitivity of the assay 
varied between less than | to 5 pg. per milliliter and the 
curves were easily reproducible. 

Recovery. While these results indicated that our 


*A total of eleven derivatives supplied by Parke, Davis & Co. 
and Abbott Laboratories have subsequently shown specificity 
to the C-terminal tripeptide amide (-Arginine-Proline-Glycine 
amide). i 
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Fig. 4, G-25 fine chromatography of GnRH added to buffer 
or plasma to evaluate presence of binding proteins and 
recovery of added material. 
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Fig. 5. Standard displacement curve with dilutions of plasma 
derived from a GnRH infusion to illustrate immunochemical 
identity. 


system had immunologic specifity, two recovery exper- 
iments were performed to show identity between 
GnRH in plasma and buffer. 

GnRH measured in unextracted dialyzed plasma still 
gave significantly high blank values in the nanogram 
range. Thus, it was important to establish that meas- 
ured immunochemical GnRH had a chemical identity 
to synthetic GnRH to rule out measurement of several 
different cross-reacting species. A purposely large 1 ug 
load was added to plasma to saturate’ any carrier 
proteins and show any binding to higher molecular 
weight material. Sephadex G-25 chromatography was 
performed in the identical calibrated 0.9 x 60 cm. 
column to calculate not only recovery but evaluation of 
other immunologically active material from the elution 
position. As seen in Fig. 4, the plasma and buffer 
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GnRH were quantitatively recovered from the column 
in identical positions without any evidence of binding 
to higher molecular weight components. The absence 
of multiple components in the chromatography exper- 
iments points to a species of immunologically meas- 
ured GnRH in plasma with a molecular weight similar, 
if not identical, to synthetic GnRH. 

In addition, immunologic identity of plasma hor- 
mones to unlabeled hormone in buffer was evident 
with the use of plasma from a GnRH infusion study 
containing 8 ng. per milliliter (Fig..5). These diluted 
identically to the standard buffer curve. Thus, GnRH 
recovery and immunologic identity of plasma GnRH, 
as well as specificity, seems inherent to our system. 

GnRH infusion. The measurement of GnRH in 
individuals receiving a 100 wg intravenous bolus in- 
fusion is shown in Fig. 6. The disappearance rate of 
GnRH is usually rapid with half-lives of approximately 
two to four minutes for one phase and 37 minutes 
for the second phase. These disappearance rates are so 
rapid, in fact, that considerable difficulty would be 
encountered in measuring small hypothalamic secre- 
tions. The 30 minute phase occurs after over 90 per 
cent of the material has been removed from plasma. 


Patient data. 


Plasma levels of GnRH in both normal men and 
women (follicular and luteal phases) were less than 5 
pg. per milliliter (Fig. 7). In addition, no periodic 
secretion could be detected in normal men in samples 
drawn every two hours from 9:00 a.m. to 11:00 P.M. or 
every ten minutes over a two-hour period. Levels in 
postmenopausal women were undetectable. In contrast 
to this four of five individuals with secondary 
amenorrhea but normal LH had very significant 
measurable levels ranging from 6 to 26 pg. per 
milliliter. Two individuals on the day of ovulation as 
judged by basal body temperatures and LH rise also 
had elevated values. 


Comment 


GnRH can be measured conservatively in either 
buffer or plasma at the 5 pg. per milliliter level with 
this assay. Recovery of unlabeled material added to 
plasma was essentially quantitative and plasma GnRH 
diluted identically to the buffer curve. The im- 
munologic identity, as well as recovery and specificity, 
define a workable assay. It should be stressed that 
GnRH cannot be measured in this system on unex- 
tracted plasma since significant nonspecific cross- 
reaction (that is, displacement} occurs which is dose 
related to the amount of plasma utilized. The normal 
of less than 5 pg. per milliliter becomes “1,000 tb 
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Fig. 6. GnRH infusion in two patients illustrating 1,00.0-fold rise from basal levels with rapid 
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decrement. ¢, = half-life. 


2,000” pg. even in GnRH free dialyzed plasma. Unlike 
TRH, however, which undergoes a time-dependent 
destruction in plasma,’® GnRH is remarkably stable in 
plasma or serum at 20° to 25°C. for at least 48 hours 
and at 4° C. for 96 hours as judged by recovery of 
added unlabeled GnRH to plasma or serum. 

GnRH is easily measured during bolus infusion 
studies with a two-component disappearance curve: 
one T, two to four minutes and the other 35 to 40) 
minutes. Because of the extremely rapid disappear- 
ance of the bulk of the material it would be extrenvely 
difficult to measure random samples even in arcute 
GnRH bursts. Indeed, even with a massive 104) yg 
bolus infusion the return to normal levels is virtually 
complete at approximately 60 to 90 minutes. 

Good evidence exists for a physiologic role for 
GnRH. Its rise is consistent with the midcycle "LH surge 
as shown by us and others'» ” and the testicular 
atrophy shown in male rabbits immunized to GnRH.4 
Also, it has been shown that ovulation can ke blocked in 
rats with the use of GnRH antisera.” “{n our assay 
normal levels of GnRH are undetectabl.e (less than 5 
pg. per milliliter) in normal men and cycling women, 
except during the midcycle. These results are in 
agreement with those of Jeffcoate anc: co-workers? (less 
than 20 pg. per milliliter) and Arim)ara and associates* 
(less than 10 pg.) but differ from thre initial preliminary 
values of Keye and colleagues“ (50 to 80 pg/ml). 
However, the latter investigators used unextracted 
plasma and some nonspecificity ‘may have resulted in a 
higher value. . 

. What is surprising is our in ability to detect circulat- 


ing levels in postmenopausal women in the face of 
elevation in patients with secondary amenorrhea and 
midcycle peaks. Similarly, bioassayable GnRH could be 
detected by Seyler and Reichlin’® in only seven of 36 
samples from postmenopausal women; yet, elevated 
levels were found by the same investigator in women in 
midcycle, estrogen-treated men, and long-term cas- 
trated patients’? with the same assay.* Since pituitary 
gonadotropins are secreted episodically with a pe- 
riodicity of one and one-half to two hours.” peak to 
peak, presumably the result of GnRH bursts,’® it is 
possible that random samples would not detect ele- 
vated values of the releasing hormone because of the 
rapid disappearance rate. It is to be stressed that 
GnRH with a T, of two to five minutes can cause 
secretion of LH and FSH with significant prolonged 
disappearance rates (T, of at least 30 and 90 min- 
uies!®) so that the effect of small amounts of GnRH can 
be amplified many times at the pituitary level. Thus, 
the periodicity of GnRH may be significantly less than 
the one and one-haif to two hours of gonadotro- 
pin secretion. Indeed, the initial data of Seyler and 
Reichlin® indicate that with sequential testing during 
one day, bioassayable GnRH is not necessarily as- 
sociated with peak LH bursts. We could not detect 
differences in normal individuals sampled every two 
hours from 9:00 a.m. to 11:00 P.M. or every ten minutes 
for a two-hour period. 


. *Subsequent to submission of our paper, Bolton (J. 
Endocrinol. 63: 255, 1974) detected no difference in urinary 
excretion of GnRH between normal men, postmenopausal 
women, and patients with Klinefelter’s syndrome, which 
further substantiates our results. 
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Fig. 7. GnRH and LH values in normal men, women during 
the follicular, luteal, and midcycle “, postmenopausal 
women, and patients with secondary amenorrhea. The dotted 
line at 5 pg. per milliliter represents the limit of detectability. 


The presence of significant random elevations of 
GnRH in four of five consecutive patients with secon- 
dary amenorrhea unassociated with previous medica- 
tion, weight loss, anorexia nervosa, thyrotoxicosis, or 
diabetes mellitus stands in significant contrast to the 
low unmeasurable levels of post-menopausal women. 
It is clear that if one assumes a purely random oscil- 
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lation or intermittent periodic bursts of GnRH it would 
be at best equally unlikely to measure elevated hor- 
mone levels in those individuals with secondary 
amenorrhea. Since the elevations were, indeed, noted 
on random blood specimens in each case, we feel that 
our patient data are not explainable simply by the 
vagaries of random measurement.. 

It is well known that low-dose estrogen can sensitize 
the pituitary to exogenous GnRH.” The absence of 
measurable GnRH in postmenopausal patients in the 
face of markedly elevated gonadotropins would point 
to pituitary sensitivity as a significant modulating if not 
controlling factor to the secretion of gonadotropins. 
However, our estrogen-deficient patients with secon- 
dary amenorrhea had elevated GnRH with associated 
normal LH levels: (normal mean 12.6, range 8.1 to 
16.0; secondary amenorrhea mean 14.1, range 10.5 to 
19.0, no significant difference). Individuals with sec- 
ondary amenorrhea and low LH have been reported to 
have a hypothalamic defect” since exogenous GnRH 
stimulation gives significant pituitary stimulation in the 
face of low basal and absent episodic secretion of LH. 
However, our patients did not fall into those clinical 
states usually associated with hypothalamic amenor- 
rhea such as, psychogenic amenorrhea, acute weight 
loss, postpill amenorrhea, or anorexia nervosa, nor did 


- they have low basal gonadotropins. Further studies 


defining the hypothalamic-pituitary axis such as pitui- 
tary response and feedback control of ‘GnRH in these 
patients must be done to define the possible cause of 
elevated GnRH. These data on normal men and cy- 
cling women and patients with secondary amenorrhea 
provide a point for further evalpation of the 
hypothalamic pituitary axis in man and with more 
extensive. studies can result in important biological 
information on the control of secretion of gonadotro- 
pins in health and disease. l 
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Incidence of cervical cancer in perimenopausal 
and postmenopausal women detected by 


Papanicolaou smears 


RALPH M. NEIGHBOR, M.D. 
ROBERT L. NEWMAN, M.D. 


Kansas City, Missouri 


This paper concerns itself with the prevalence of abnormal Papanicolaou smears in 
women 40 years of age or older. They are considered in two groups, i.e., perimenopausal 
(40 through 49) and postmenopausal (50 or more). In the perimenopausal group, the 
incidence of abnormal smears was higher than in a central population of women of all 
age groups. Abnormal smears were less than half as common in the postmenopausal 
group. Invasive cancer was four times greater in the perimenopausal group and two 


times greater in the postmenopausal group. 


Ir Is THE PURPOSE Of this paper to present statistical 
data concerning abnormal cervical cytologic findings in 
two limited samples of individuals in the perimeno- 
pausal and postmenopausal age groups. 

The Papanicolaou smear of the uterine cervix is the 
modern woman’s first defense against death from 
cancer of this organ. Before its advent, deaths in the 
United States from cancer of the breast and cervical 
malignancy were virtually equal. At this time, death 
from cervical cancer has been reduced to two fifths the 
rate of death from breast cancer, because of the 
widespread use and acceptance of the Papanicolaou 
smear. Procope' points out that of 1,085 post- 
menopausal women who presented with post- 
- menopausal bleeding, 28 per cent were of malignant 
etiology, one half of these-being due to cervical cancer. 


Material and methods 


In September, 1966, an ongoing cervical cancer 
detection program was initiated by the St. Luke’s 
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Foundation at St. Luke’s Hospital of Kansas City. The 
specimens are obtained through obstetric and gynecol- 
ogy clinics associated with the residency training 
program at St. Luke’s Hospital and the Kansas City, 
Missouri, Family Planning Agency. The data collection 
form is portrayed in Fig. 1 and is designed to supply 
not only pertinent information believed to be impor- 
tant concerning etiologic theories of carcinoma of the 
cervix but also adequate personal data to allow the 
social work staff to seek out patients with abnormal 
smears for appropriate follow-up. 

Single slides are prepared for each patient from 
samples of the squamocolumnar junction taken with a 
wooden spatula. These are preserved with a fixative 
spray. All smears are screened by cytotechnologists, 
with abnormal smears being categorized by a 
pathologist. All abnormal smears are reviewed by the 
Department of Obstetrics and Gynecology, and ap- 
propriate further diagnostic procedures are decided 
upon. The staining of the smears is by the standard 
Papanicolaou technique. 

The smears are classified in any one of three 
categories, according to the absence or presence of 
abnormal cells. These categories are: (1) negative, 
meaning no abnormal cells were seen; (2) positive, 
meaning abnormal] cells were seen; and (3) suspicious, 
meaning no frankly abnormal cells were seen, but all 
cells were not perfectly normal. 

The two patient populations-of particular interest in 
this paper are: (1) the perimenopausal group, which 
are defined as those women 40 through 49 years olds 
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Number 4 
ST. LUKE’S FOUNDATION CERVICAL CANCER PROJECT eo eee ee 
CERVICAL PAP SMEAR REPORT FORM 
(10) 
DATE 
(16) (40) (46) C] White [C] Black [] Other 
TAST NAME FIRST DATE OF BIRTH RACE 
ADDRESS HUSBAND'S NAME HOME PHONE NO. 
(47) 
PLACE OF EMPLOYMENT is PHONE NO, AT WORK SOCIAL SECURITY NO. 
NAME OF A RELATIVE OR FRIEND 
ADDRESS PHONE 
HISTORY 
(56) C Yes 
Previous Pap Test [] No When Where Results 
(57) g Yes Last Menstrual l 
Are You Pregnant Now [] No Period — Regul O Irregular 
(58) 
How Many Times Have You Been Pregnant 
(59) 
Number of Pregnancies Carried 5 Months or Longer. 
(60) O Yes 
Was a Baby Delivered in Last 6 Weeks [] No 
(61) If Pills, 
Birth Control Method What Name Date Started 
(62) 
Age First Experienced 
Intercourse: Under 15___ 15-19___ 20-24____. 25 & over. 
(63) 
Age at Delivery 
of First Child: Under 15____ 15-19___ 20-24. 25 & over. 
COMMENTS: i 
CLINIC. CASE 
MD 
CLASS REPORT 
i O (64) FINDINGS 
HE 
n a ea a |, eT ee 
va 
REMARKS: 
(68) 
(69) 


MD 








Fig. 1. St. Luke’s Foundation cancer project: cervical Papanicolaou smear report form. 
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Table I. Papanicolaou smear results 


Initial smears 1,164 ` 809 
Suspicious ` 32 (37) 15 (12) 
smears 
per 1,000 
Positive 13 (15) 
smears 
per 1,000 


Repeat smears 1,928 534 
Suspicious 14 (27) 
smears 
per 1,000 
Positive 3 (6) 0 (0) 3 (90) 
smears “ 
per 1,000 


All smears 3,092 1,343 

Suspicious 20.7 (64) 11.9 (16) 
smears 
per 1,000 

Positive 
smears 


per 1,000 








All smears 


38,163 
22 (804) 


7.4 (6) 6.5 (249) 


30,275 
75 (4) 13 (404) 


68,438 
18.2 (1,244) 


6.8 (21) 4.5 (6) 5.0 (339) 


and (2) the postmenopausal group, which are defined 
as those women 50 years of age and older. 


Results 


In order to assess the adequacy of the samplings, a 
distinction has been made between initial smears and 
subsequent smears from the same individual. The 
subsequent smears have been designated as “repeat” 
and should reflect newly developing lesions as well as 
those that escaped detection on the initial examination. 
Table I reflects these results as suspicious and positive 
smears per thousand examinations in the age groups 
outlined above, also contrasts the mitial and repeat 
examinations, and gives a summation of all smears 
obtained. 

Table II shows the tissue diagnoses obtained on 
further evaluation of those individuals with suspicious 
and positive smears. The designation “no follow-up 
required” deserves some explanation. This category 
pertains to those smears in which the presence of 
parabasilar cells precluded their designation as nega- 
tive smears. This situation is compatible with in- 
adequately estrogenized epithelium, and these 49 
smears “cleared” after exogenous estrogen administra- 
tion. Those individuals whose smears were “cleared” in 
this manner were not subjected to further diagnostic 
procedures. AO 

Table III reveals the incidence of cervical neoplasia 
in the various age groups per thousand smears. _ 
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Table II. Tissue diagnoses of abnormal smears 









Age group 


50 and over 
Suspicious 
Invasive l 1 
Carcinoma in situ 4 1 
Dysplasia 12 I 
Nonmalignant 5 0 
NFR* 37 12 
Pending 5 1 
Total smears 65 16 
Positive 
Invasive l 4 
Carcinoma in situ 16 2 
Dysplasia 2 0 
Nonmalignant 2 0 
Total smears 21 6 


*Follow-up required (see text for explanation). 


Table III. Incidence of cervical neoplasia (expressed 
as cases per thousand smears) 


Invasive Carcinoma 
carcinoma in situ Dysplasia 


Through 39 years 0.077 (5) 4.9(321) 4.9 (301) 
40through49 years 0.65 (2) 6.5 (20) 4.5 (14) 
50 years and over 3.7 (5) 2.2 (3) 0.74 (D) 
All smears 0.18 (12) 5.0 (344) 4.6 (316) 


Comment 


The results indicate that the perimenopausal age 
group demonstrates a slightly higher incidence of 
abnormal smears than the total population, whether 
they are suspicious or positive. The postmenopausal 
age group displays an incidence of positive smears 
about equal to that in the total population; however, 
the incidence of suspicious smears appears to be 
reduced. The apparent reduction of incidence in all 
cases when the initial and repeat screenings are 
compared may indicate to some degree the efficacy of 
the technique employed. 

Of note in Table IJ is the wide variety of tissue 
diagnoses in the suspicious group, while the positive 
group consists mainly of carcinoma in situ and invasive 
carcinoma. 

An attempt is made in Table III to determine the 
incidence of the various stages of neoplasia on the basis 
of the smears performed. Invasive carcinoma was seen 
in the postmenopausal group 21 times as often as in 
the total population, while the perimenopausal group 
demonstrated invasive carcinoma four times as often 
as the total population. Carcinoma in situ in the 
perimenopausal group was similar to that in the total 
population; however, this manifestation was present 
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less than half as often in the postmenopausal group. 
The occurence of dysplasia was again similar in the 
perimenopausal group and the total population, with 
the postmenopausal group showing dysplasia one sixth 
as often. 

In a computerized study of 137,877 smears, von 
Hamm and Nikolewski? accumulated 18,064 smears 
from women in the perimenopausal age group. Of 
these, 60 were suspicious (0.37 per cent) and seven 
were positive (0.04 per cent). In the postmenopausal 
age group, 5,193 smears were accumulated with 
thirteen suspicious smears (0.25 per cent) and seven 
positive smears (0.13 per cent). Their entire study 
yielded 306 suspicious smears (0.27 per cent) and 27 
positive smears (0.02 per cent). The frequency of 
abnormal smears in their study is of a much lower 
magnitude than that presented here. The descrepancy 
is probably due to the fact that their study population 
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consists of spouses of armed services personnal, while 
ours is an indigent population. Indigent populations 
are commonly thought to be at greater risk to develop 
cervical neoplasia. 


Conclusions 


The data presented appear to justify the following 
statements when comparisons are made with the total 
population: (1) The perimenopausal years hold a 
slightly greater risk for development of an abnormal 
smear; (2) the perimenopausal years hold a distinctly 
greater risk of invasive carcinoma (fourfold); (3) the 
postmenopausal years hold less risk for development 
of an abnormal smear; (4) the postmenopausal years 
held a decreased chance of carcinoma in situ and a 
much reduced incidence of dysplasia; (5) the post- 
menopausal years hold a much greater risk of invasive 
carcinoma (twenty-one—fold). 
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The interpretation and significance of the 


fractional postcoital test 


DONALD R. TREDWAY, M.D., Pu.D.* 
Los Angeles, California 


This investigation was designed to objectively determine the clinical usefulness of the 
fractional postcoital test. Forty-three normal subjects had midcycle cervicai mucus 
collection at various times after insemination. There was a significant correlation between 
the number of motile sperm at the internal os level and the total sperm count within. the 
cervical mucus. The median internal os count was 15 motile sperm per high-power field 
with a lower 95 per cent confidence limit of five motile sperm per high-power field. 
Therefore, the fractional postcoital test is useful clinically as it ts a physiologic mdication 


of sperm transport in cervical mucus. 


THE CLINICAL postcoital evaluation of midcycle cer- 
vical mucus of infertile couples is widely practiced. 
Reasons for the frequent use of this test are: (1) the 
cervical mucus is the only readily obtainable secretion 
from the female genital tract; (2) it is only by 
examining the cervical mucus for spermatozoa that any 
direct information about the adequacy of insemination 
can be obtained; and (3) this examination provides 
information as to how the sperm are interacting with 
the female secretions. 

Sobrero and MacLeod! have demonstrated the 
rapidity of sperm transport to the cervix. In their 
subjects spermatozoa were found to be present in the 
cervical mucus as soon as the observer could make his 
first examination (90 seconds) following normal coitus. 
It has also been shown that, providing large numbers 
of actively motile sperm are found in the cervical 
mucus, the semen analysis of the husband usually is 
normal.” This highly positive degree of correlation 
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between the sperm quality in the cervical mucus and in 
the ejaculated semen makes it possible to utilize the 
postcoital test (PCT) as an adequate screening method 
of sperm penetration in the diagnostic survey of 
infertile couples. When no sperm or only spermatozoa 
of poor quality are present in the cervical mucus, 
however, no definite conclusions can be drawn as to the 
quality of semen. . 

The interpretation of what constitutes a positive 
PCT varies among different investigators. The range 
of a normal test in reference to the number of sperm 
varies from one motile sperm per high-power field to 
20 or more.?™* Davajan and Kunitake® emphasized the 
importance of finding motile sperm in cervical mucus 
removed from the level of the internal cervical os. 
They concluded that the number of sperm at the level 
of the internal os is a more rational test than the 
number of sperm at the external os as originally 
described by Sims? and Huhner.® Davajan and col- 
leagues? have attempted to standardize this evaluation 
by means of a fractional PCT. By comparing fertile and 
infertile women they noted that in the former the 
number of sperm per high-power field in cervical 
mucus ranges from 7 to 15 at the internal os level (2.5 
cm.). These investigators have stated that the presence 
of five or more highly active sperm per high-power 
field at the internal os level constitutes a normal PCT. 

Since the fractional PCT represents a very practical 
method for evaluating one possible etiology of infertili- _ 
ty, a study was undertaken to further characterize and 
quantitate the fractional PCT. This report represents 
an extension of preliminary data concerning sperm 
transport in the human female reproductive tract as 
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midcycle"® which has been presented in detail in a 
doctoral dissertation. A study regarding the optional 
time for performing the postcoital test has been 
previously reported.” 


Materials and methods 


The study group consisted of 43 women, with a 
history of regular menstrual cycles, whose ages ranged 
from 21 to 42 years. The investigation took place at 


midcycle and the cervical mucus spinnbarkeit was’ 


greater than 8 cm. in all subjects at the time of 
insemination. All 43 subjects were examined prior to 
insemination to ensure the absence of extraneous 
sperm in the cervical mucus.’ “ Each of the study 
cycles was presumed to be ovulatory on the basis of 
spontaneous menses after an appropriate luteal phase 
and/or elevated luteal serum progesterone. 
Insemination with fresh semen was performed in a 
group of 38 subjects. The technique of vaginally 
inseminating via a syringe has been described in detail 
previously.1°-” The five patients who were not insemi- 
nated were seen at varying times after natural coitus. 
From 5 minutes to 48.8 hours after insemination or 
coitus, the cervical mucus column was removed by the 
technique of Davajan and Kunitake. The portio 
vagina of the cervix was carefully cleansed with a 
cotton swab. Then a sterile polyethylene catheter, 3 
mm. in diameter (standard intravenous connecting 


tubing), was inserted in the endocervical canal without , 


contamination from the vaginal contents. Advance- 
ment of the catheter to the level of the internal os was 
done while gentle suction was applied to the tubing by 
a syringe. The ratched clamp used to advance the tube 
was closed, the tubing was removed from the endocer- 
vical canal, and any remaining mucus at the tip of the 
tubing was cut. In this fashion, cervical mucus present 
at the tip of the tubing represented that at the level of 
the internal cervical os and that closer to the syringe 
represented mucus at the level of the external os. The 
number of sperm and the per cent motility at the level 
of the internal os was determined by direct microscopic 
observation of the mucus in the distal 2 mm. of tubing 
at 400x magnification. The cervical mucus remaining 
in the tubing was then dissolved in a mucolytic 
solution." 

The assumptions of the analysis of variance could 
not be satisfied in this investigation since the sperm 
count at the internal cervical os level was determined 
on the ordinal scale. Consequently nonparametric 
(ranking) and graphic data analysis were done. 1 
The data presented were analyzed nonparametrically 
by Kendall rank correlations and graphically by rankit 
methods. 
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Table I. Cervical mucus data 















Total cervical Motile 








. Time after mucus sperm spermi HPF} 
Sample | Insemination 
1 5 0.31 15.5 10-15 22.0 
2 5 0.45 18.0 >20 42.0 
3 10 0.27 11.0 10-15 22.0 
4 10 0.19 8.5 5-10 12.5 
5 15 0.96 25.0 >10 31.5 
6 15 1.04 27.5 >10 31.5 
7 30 0.80 24.0 >10 31.5 
8 30 1.04 27.5 >30 43.0 
9 40 0.75 23.0 >10 31.5 
10 40 0.74 22.0 10-11 20.0 
11 40 0.25 10.0 8-10 17.5 
12 49 2.24 32.0 >10 31.5 
13 50 0.62 20.0 >10 31.5 
14 50 0.31 15.5 10-15 22.0 
15 60 1.82 31.0 >10 31.5 
16 60 3.90 38.0 >10 31.5 
17 60 0.28 12.5 3-5 7.5 
18 60 1.60 30.0 5-10 12.5 
19 75 9.90 43.0 20-30 41.0 
20 75 2.47 33.0 >5 14.0 
21 90 0.68 21.0 8-10 17.5 
22 90 1.00 26.0 4-5 9.5 
23 150 4.00 39.0 >10 31.5 
24 150 5.40 41.0 >10 31.5 
25 202 5.90 42.0 12-14 40.0 
26 245 2.66 35.0 10 19.0 
27 245 0.29 14.0 7-10 16.0 
28 330 2.97 37.0 >10 31.5 
29 390 1.06 29.0 >10 31.5 
30 390 0.08 6.0 >10 31.5 
31 480 0.34 17.0 >10 31.5 
32 480 0.19 8.5 2-3 6.0 
33 600 2.77 36.0 >10 31.5 
34 740 2.49 34.0 3-5 7.5 
35 750 0.28 12.5 >10 31.5 
36 1200 0.10 7.0 4-5 9.5 
37 1440 4.30 40.0 6-10 15.0 
38 1440 0.59 19.0 5 11.0 
39 1440 0.07 5.0 1 4.5 
40 1665 0.002 3 1 4.5 
41 2640 0.00 1.5 0 2 
42 2875 0.00 1.5 0 2 
43 2929 0.03 4 0 2 


*Ranking data for nonparametric analysis. 
Internal cervical os level. 


Results 


The sperm count of the internal cervical os level 
(distal 2 mm. of the polyethylene tubing) and the total 
number of cervical mucus sperm remaining in the 
polyethylene tubing at various times after insemination ` 
are presented in Table I. The ranking scale of each 
sperm count is also listed in Table I. Note that on an 
ordinal scale of measurement, > 30 sperm per 
high-power field has a higher rank than > 10 sperm 
per high-power field.” It has been reported previously 
that the cervical mucus sperm count of the subjects 
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RANKITS 


! 2 3 5 10 20 40 
MONLE SPERM/ HPF 


Fig. 1. Number of motile sperm per high-power field at the 
internal cervical os. Linear transform method (rankits) reveals 
two different populations. The first group is characterized by 
a median collection time of 1,440 minutes after insemination; 
the second group is 60 minutes (N = 43). i 


after natural coitus corresponds to that of those 
inseminated via the syringe.” 

With a nonparametric measure of correlation,” 
there is a significant correlation between the internal 
cervical os sperm count and the total cervical mucus 
count. The Kendall rank correlation (7) coefficient is 
0.420, which yields a z value of 3.97 (p < 0.001). As is 
evident from Table I, however, three variables are 
present: internal cervical os sperm ‘count, cervical 
mucus sperm count, and time. Therefore, the data 
were further analyzed by the Kendall partial rank cor- 
relation (rxy.z). This partial correlation determined 
whether a correlation existed between the internal 
cervical os sperm count and the cervical mucus count 
with the third variable, time, kept constant. When this 
condition was satisfied, the correlation was still sig- 
nificant. The Kendall partial rank correlation (7xy.z) is 
0.406 instead of 0.420, which still generates a sig- 
nificant z value of 3.83 (p < 0.001). 

The internal cervical os sperm counts were then 
graphically analyzed by a linear transform method. 
Rankit analysis revealed two. different populations for 
the sperm counts at the internal os (Fig. 1). The two 
populations differed in the time of collection after 


February 15, 1976 
Am. J. Obstet. Gynecol. 





i 2 3 5 10 20 40 
MOTILE SPERM APF 


Fig. 2. Number of motile sperm per high-power feld at the 
internal cervical os in group 2 (N = 32). 


insemination. The median collection time after in- 
semination in the first group (11 of the 43 samples) was 
1,440 minutes while the second group was 60 minutes. 
The second, group is further characterized by the 
graphic analysis depicted in Fig. 2. Rankit analysis 
reveals that the median sperm count at the internal os 
level is 15 motile sperm per high-power field. The 
lower 95 per cent confidence limits (2 S.D.) is five to six 
motile sperm per high-power field. Comparable 
graphic analysis of the total cervical mucus sperm 
counts revealed similar populations and a median 
value of 7.8 x 10* sperm. 


Comment 


The present investigation was designed to measure 
sperm and cervical mucus interaction in order to 
further characterize and quantitate the fractional PCT. 
Davajan and co-workers® ° demonstrated a difference 
between the internal cervical os sperm count obtained 
from fertile and infertile patients with no previously 
determined etiologic factor. If their statement is true 
that the number of sperm at the level of the internal 
cervical os is a reflection of the cervical factors in 
infertility, then the sperm count at the level of the 
internal cervical os should correlate with the total 
sperm count of cervical mucus in normal subjects 
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irrespective of the time of collection after insemination 
or coitus. The results of this study reveal a definite. 
correlation between the motile sperm count at the 
internal cervical os and the total cervical mucus count 
(p < 0.001). This positive correlation confirms the 
clinical findings of Davajan that the fractional method 
of testing postcoital cervical mucus is a true reflection 
of sperm transport in cervical mucus. Consequently, it 
can be used as an accurate and practical means to 
diagnose the cervical cause of infertility. 

In regard to what constitutes a normal PCT, Davajan 
originally stated that five or more highly active sperm 
per high-power field at the internal os level of cervical 
mucus was normal. Recently, however, he” stated that 
two or more motile sperm per high-power field at the 
internal os could be normal, since some of his infertility 
patients have become pregnant with that count. As 
noted in Fig. 2, the median sperm count at the internal 
os level is 15 motile sperm per high-power field; 
however, the 95 per cent lower confidence limit is five 
motile sperm per high-power field. Therefore, statisti- 
cally, the lower limit of a normal fractional PCT is five 
motile sperm per high-power field with 95 per cent 
confidence. Occasionally fewer than five motile sperm 
per high-power field will be found in the cycle of 
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conception, but this finding should occur less than 5 
per cent of the time. 

It has been previously reported that the postcoital 
examination should be optimally performed within 2% 
hours after coitus. This is evident since there is a 
significant statistical increase in the ratio number of 
motile inseminated sperm to the number of sperm 
within the cervical mucus after 150 minutes. There- 
fore the fractional postcoital test performed within 150 
minutes after coitus is useful clinically as it is a 
physiologic indication of sperm transport in cervical 
mucus. Provided more than five motile sperm per 
high-power field are found at the internal os level, the 
couple has normal sperm transport in the cervical 
canal. If fewer than 5 motile sperm per high-power 
field are seen, then the test is abnormal and may 
account for the infertility. Thus the fractional PCT 
provides a more precise and easily defined method of 
determining sperm transport in cervical mucus than 
the original test described by Sims and modified by 
Huhner. 
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Periovulatory changes in ovarian temperature in ewes 
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Thermistors were implanted in intact ewes, and ovarian and aorta temperatures were 
recorded for 72 hours following the removal of a progesterone implant intended to induce 
estrus. Serum levels of luteinizing hormone (LH) were measured hourly over a 10 hour 
period beginning at the onset of estrus. Ovaries were examined by laparotomy at the end 
of each experiment. Estrus behavior, LH surge, and a fresh corpus luteum were all found 
to be present in four, and absent in two, of a total of six experiments. To remove 
variations in basal body temperature, ovarian temperatures were measured relative to 
aorta temperature at all times. In the nonovulating ewes, both mean ovarian 
temperatures varied at random, whereas in the ovulating ewes they decreased by 
approximately 0.15° C, to reach a minimum 1 hour before the time of maximum rate of 
increase in LH. The ovulating ovaries differed from the contralateral ovaries (where 
ovulation did not occur) in two respects: the mean temperature in the ovulating ovaries 
was lower by 0.02 to 0.10° C. at all times, and its preovulatory decrease began several 
hours earlier. When taken in conjunction with published data on secretion and on the 
local and systemic effect of estradiol, these findings are consistent with the hypothesis that 
ovarian estradiol induces an increase in ovarian blood flow. A heat-sink effect of the 
uterine mass due to its proximity to the ovaries may also be involved. 


HORMONE-DEPENDENT temperature changes known 
to occur during the ovarian cycle in mammals 
are of two types which differ in cause, effect, and 
mechanism. Through central metabolic action, proges- 
terone from the corpus luteum induces the familiar 
postovulatory rise in basal body temperature which has 
been extensively studied and widely used for the 
retrospective detection of ovulation in women.’ When 
secreted by the growing follicle at an increasing rate, 
peaking in sheep 0 to 8 hours before the onset of 
estrus,” estradiol increases blood flow in the reproduc- 
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tive tract, and this change in bload flow; through the 
mechanism of perfusion and heat removal, induces 
local temperature changes in the tissues involved.” 
Local ovarian hyperemia is a well-known early effect 
of gonadotropins on the rodent ovary, and has been 
used as an end-point in the bioassay of these hor- 
mones,® but the local temperature change likely to 


“accompany the increase in blood flow—whether in- 
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duced by the administration of gonadotropins, or 
physiologically at certain phases of the ovarian cycle— 
does not seem to have been established. When ovarian. 
temperature was telemetered intermittently over sew- 
eral months in rhesus monkeys, the readings fluctuated 
by as much as 1.7°C. in any 24 hour period, there was 
some parallelism with rectal temperature changes, and 
the investigators concluded that continuous circadian 
temperature rhythms would be needed before fturther 
interpretation.” 

Reproductive tract temperatures in sheep exceed 
aorta or basal body temperature by no more than 0.2 
to 0.4° C.,? and basal body temperature in rh esus mon- 
keys may vary throughout a day by as much as 2° C8 
Although these data refer to different spercies, they do 
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Fig. 1. Thermistor implants and corpora lutea in the ovaries of Ewe No. 39C. Right (a) and left (b) 
ovary with old corpus luteum on the day of implantation. Left ovary with fresh corpus luteum at the 
end of Exp. 2, 15 days after implantation (c), and at the end of Exp. 3, 36 days after implantation (d); 


the thermistor leads are covered by adhesions. 


indicate an order of magnitude of the variation to be 
expected in any one animal. Attempts to detect 
thermal shifts due to cyclic ovarian function are likely 
to fail unless the variation in basal body temperature is 
taken into account. 

The design of the present investigation was based on 
these data and considerations. Its objective was to 
record ovary temperature bilaterally along with aorta 
temperature in ewes around the time of ovulation, in 
order to ascertain whether a cycle-dependent feature 
in ovarian temperature could be detected when the 
temperature component dependent on basal meta- 


bolism was removed. The significance of such studies 
lies in the possibility that they may lead to the 
development of electronic devices for the detection or 
prediction of ovulation. 


Material and methods 


Aorta and ovarian tissue temperatures were mea- 
sured in ewes by means of implanted glass bead 
thermistors (diameter, 1 to 2 mm.) with hard-wire 
connections to bridge amplifier circuits, and continu- 
ous recording on a strip chart. The system was 
calibrated with a water-bath over the interval of 34 to 
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Fig. 2. Ovarian temperature in ewes measured relative to basal 
body temperature (aorta) after withdrawal of progesterone 
(W) to induce estrus. Plotted points are averages over ovulating 
ovaries (CL, fresh corpus luteum found at laparotomy) and 
over the quiescent contralateral ovaries (NO CL) in four 
experiments with occurrence of ovulation and over right and 
left ovaries in two anovulatory experiments. 


42° C. Drifts over 15 days of individual bridge 
amplifier outputs were between 0.005 and 0.080° C. 

Five Dorset ewes, 2 to 5 years old and with regular 
behavioral estrus patterns, were used in six experi- 
ments, Le., one animal (Ewe No. 39C) was used twice 
(Exps. 2 and 3). The animals were kept at 22° C in 
individual pens 3 M. square, with lighting adjusted 
weekly to match the duration of actual daylight. 

For the control of estrus, a silicone rubber implant 
impregnated with progesterone was placed subcutane- 
ously.? One week later, surgery was carried out to 
insert one thermistor probe into the medulla of each 
ovary, after a pathway was prepared with a 16 gauge 
hypodermic needle; thermistor leads were sutured to 
the ovary capsule (Fig. 1, a and b). A third thermistor 
was sewn to the exterior ventral wall of the aorta near 
the uterine-artery branching. Leads were taken 
through the skin at the flank, and connection to sensor 
bridges was made through coiled cables permitting 
complete freedom of movement within the pen. 

One week after surgery, the progesterone implant 
was withdrawn at 9:00 a.m. to induce estrus and 
recording of three temperature variables (aorta, left 
ovary, and difference left-right ovary) was begun and 
continued for 72 hours. Estrus behavior was tested 
with two rams (one vasectomized, the other intact) at 1 
hour intervals beginning 24 hours after progesterone 
withdrawal and ending either at the onset of estrus or 
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48 hours after progesterone withdrawal. Jugular blood 
specimens for assay of luteinizing hormone (LH) were 
drawn at | hour intervals over a 10 hour period 
beginning at the onset of estrus. 

Finally, both ovaries were photographed and 
examined for the presence of fresh corpora lutea, at a 
laparotomy carried out either 36 to 60 hours after the 
onset of estrus or—in ewes not coming into estrus—72 
hours after progesterone withdrawal. 

For numerical evaluation, average values over suc- 
cessive | hour intervals were read from the continuous 
temperature tracings, and the measurements were 
expressed for each ovary and hour as degrees Celsius 
above the corresponding aorta temperature. 

The concentration of LH was determined in 200 pl 
samples of serum according to a double-antibody 
radioimmunoassay method." The tracer was a purified 
preparation of ovine LH (Reichert’s LER-1056-C2) 
iodinated with iodine-125. Rabbit antiserum to ovine 
LH (Niswender’s No. 573) was used at a final dilution 
of 1:800000. The second antibody (antiserum to rabbit 
y-globulin) was prepared in our laboratory. A prepara- 
tion of ovine LH (NIH-S-15) was used as standard, and 
results were reported as weight equivalents of this 
standard. Under the conditions used, the detection 
limit of the assay was 0.5 ng. per milliliter. 


l Results 


Three indicators of imminent or recent ovulation— 
namely, estrus behavior, LH surge, and a single fresh 
corpus luteum in one ovary—were all found to be 
present in four and absent in the other two of the six 
experiments. Some ovarian adhesions were usually 
found at laparotomy but there was never any am- 
biguity in corpus luteum identification (Fig. 1, c and d). 
Ovaries which did not contain a fresh corpus luteum 
were invariably small and unstimulated in appearance, 
much like those seen outside the estrus season. It is 
noteworthy that, in this series, no ewe had fresh 
corpora lutea in both ovaries at the same time. One 
ewe, which we used twice (Fig. 1) and had scheduled 
for a third experiment, was found to have become 
pregnant during the second experiment and had a 
normal lamb 149 days after estrus. 

Temperature tracings showed random variations 
of +0.1° C. or less within most | hour intervals. Aorta 
temperature varied between 37.8 and 39.8° C. with a 
circadian rhythm. 

In all ewes, both ovary temperatures were greater 
than aorta temperature at all times. 

Average ovarian temperatures above aorta were 


calculated in several ways. For the purpose of compar- 
hd 
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Fig. 3. Ovarian temperature and serum LH level in ovulating sheep (same experiments as in Fig. 2). 
LH levels, time of onset of estrus, and time of progesterone withdrawal are shown individually for 
each of the four experiments (1 to 4). The time scale is in hours before and after the time of 
maximum rate of LH increase indicated by the vertical line at time 0, and the plotted temperature 
averages over ovulating (CL) and quiescent (NO CL) ovaries were calculated with respect to this time 
scale. The bottom curve represents the mean temperature of ovulating ovaries relative to that of the 
contralateral quiescent ovary put equal to zero; the shaded area extends to 1 S.E. above and below 


the mean of these differences (CL minus NO CL). 


ing the ovulating sheep (four experiments) with the 
nonovulating sheep (two experiments), the curves were 
aligned with respect to the time of progesterone 
withdrawal. The resulting hourly mean values over the 
ovulating and the nonovulating ovaries in the ovulating 
ewes, and over the right and the left ovaries in the 
anovulatory animals, are shown in Fig. 2. In the 
nonovulating ewes, the two ovarian temperatures 
varied independently and at random around a mean 
near 0.14° C. above aorta. In the ovulating ewes, both 
ovarian temperatures began to decrease shortly after 
progesterone withdrawal and continued to approach 
aorta temperature until reaching a minimum about 30 
hours after progesterone withdrawal. They then rose 
again at a similar rate to the preovulatory level. From 
about 12 hours after progesterone withdrawal until the 
end of the recording 60 hours later, the mean 


temperature of the ovulating ovaries (i.e., those where 
the one fresh corpus luteum was found at laparotomy) 
was lower at all times than that of the contralateral 
ovaries. 

For the purpose of examining further this difference 
between ovulating and nonovulating ovaries in the 
same animal, the hourly mean temperature values 
plotted in Fig. 3 were calculated after alignment of the 
individual curves with respect to the maximum rate of 
LH increase. The mean temperature in the ovulating 
ovaries was again consistently lower than in those not 
ovulating. The lowest mean temperature occurred | 
hour before the reference point in both ovaries, but the 
anovulatory ovaries lagged about 12 hours behind the 
ovulating ovaries in the beginning of the decrease. 

When we examined alignment of the temperature 
curves with respect to the time of progesterone 
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withdrawal (as for Fig. 2), onset of estrus, or LH peak, 
none of these reference points revealed different or 
more clearly defined correlations. The relation be- 
tween the four reference points in time is shown in Fig. 
3 for each of the four experiments. 


Comment 


Estrus, LH surge, ovulation, and corpus luteum 
formation all occurred in five out of seven experiments 
(including a seventh experiment without temperature 
recording, not otherwise referred to in this report), 
and conception followed by birth of a normal lamb 
occurred in one of these; this attests the innocuous 
nature of the sensor implants which, on this evidence, 
did not interfere with normal reproductive processes. 

The experiments generated their own controls in 
two respects which, though necessarily unplanned, 
contributed significantly to the interpretation of the 
findings. First, removal of the progesterone implant 
failed to induce an estrus cycle in two animals; this 
permitted comparison between estrous and anestrous 
ewes. Second, it so happened that, in all four ovulatory 
cycles, ovulation occurred in only one ovary; this 
permitted comparison between ovulating and non- 
ovulating ovaries within the same animal. 

Without the differential design which eliminated the 
variation in basal body temperature, it would not have 
been possible to demonstrate the suspected hormone- 
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related variation in ovarian temperature, since this was 
of the same magnitude as the individual hourly 
variations. 

According to current concepts, basal gonadotropin 
secretion is involved in initiating follicle growth and 
estradiol secretion after withdrawal of the proges- 
terone block. Our findings suggest, in addition, the 
hypothesis that ovarian estradiol induces an increase in 
blood flow not only in uterus and vagina but also in the 
ovary itself. If the observed decrease in ovarian 
temperature is attributed to convection, i.e., to heat 
removal through increased blood flow, both the 
smaller magnitude and the later onset of the tempera- 
ture decrease in the anovulatory (as compared with the 
ovulating) ovaries could well be explained by the 
difference in estradiol concentration between the 
secreting and the contralateral quiescent ovary. In fact, 
published data show that in the ewe estradiol is 
secreted mainly from the ovary destined to have 
follicles which mature and rupture," and that response 
to estradiol in contralateral tissue is diminished by 
circulatory dilution.’ ¥ 

Heat conduction through physical contact of the 
ovaries with the uterus may also be a factor contribut- 
ing to the ovarian temperature changes, since uterine 
blood flow and temperature are known to vary with 
estrogen levels,” and the proximity of the uterine mass 
to the ovaries may well produce a heat-sink effect. 
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cystic teratomas 
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A case of intra-abdominal rupture of bilateral cystic teratomas in the first trimester of 
pregnancy w reported. Review of the literature revealed 22 cases of intraperitoneal 
rupture of benign cystic teratoma (1908 to 1971). In all of these cases, only one ovary 
was involved, and the period of gestation was after the first trimester. 


A CASE OF intra-abdominal rupture of bilateral cystic 


teratomas in the first trimester of is 


reported. 


pregnancy 


Case report 


An 18-year-old, unmarried, black nulligravida was 
admitted to the Gynecology Service on February 1, 
1974, with a history of left lower quadrant pain, vaginal 
discharge, six weeks of amenorrhea, and a tempera- 
ture of 100.2° F. The patient’s last menstrual period 
was on December 12, 1973. Pregnancy test was 
positive, and ectopic pregnancy was suspected. Cul- 
docentesis was performed, and a small amount of 
purulent material was obtained. The patient was 
treated for pelvic inflammatory disease with antibiotics. 
She was discharged on February 8, 1974, with a 
diagnosis of pelvic inflammatory disease and possible 
imtrauterine pregnancy. 

The patient was seen in the Prenatal Clinic on 
February 14 and 28, 1974. She had no specific 
complaints, A pelvic examination on February. 28, 
1974, revealed a soft, retroverted uterus at eight to ten 
weeks’ gestation. 

The patient was admitted to the St. Louis City 
Hospital through the Emergency Room on March 12, 
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1974, with a chief complaint of acute lower abdominal 
pain of two days’ duration. Two days prior to this 
second admission, the patient had developed acute 
lower abdominal pain, nausea, and vomiting, and a 
foul-smelling vaginal discharge was noted. She was 
examined in the Emergency Room and was sent home 
after being given antibiotics and vaginal suppositories. 

On admission, the patient had a temperature of 
100.6° F.; pulse, 160 beats per minute; respirations, 36 
per minute; blood pressure, 130/80 mm. Hg. The 
patient seemed to be in acute distress. On auscultation, 
there was marked tachycardia, and diminished air 
entry was noted at the lung bases. The abdomen was 
distended. Rigidity and guarding were present over 
the entire abdomen. There was marked direct and 
rebound tenderness, and bowel sounds were absent. 

On pelvic examination, there was a foul-smelling 
discharge in the vagina. The cervix was soft, blue, and 
closed. Movement of the cervix was very painful for the 
patient. The uterus was anteverted, soft, and 12 weeks’ 
gestation in size, The posterior cul-de-sac was bulging, 
and there was marked tenderness. A diagnosis of 
intrauterine pregnancy with ruptured tuboovarian 
abscess was considered. Culdocentesis was performed 
and yielded 7 to 8 c.c. of yellowish green foul-smelling 
purulent material. Hemoglobin was 13 Gm. per cent, 
and hematocrit was 40 per cent. White blood count was 
20,800 per cubic millimeter with 74 per cent seg- 
mented cells, 15 per cent stab cells, 1 per cent juvenile 
cells, and 10 per cent lymphocytes. 

The patient was treated with cephalothin intrave- 
nously, 2 Gm. every four hours, and kanamycin, 0.5 
Gm. every 12 hours intramuscularly, and prepared for 
exploratory laparotomy. 


362 Mehra et al. 


Table I. Laboratory data 








Complete blood count 






















Hgb. 
(Gm. %) 


WBC 
(icu. mm.) 


Sugar 


Date (mg. %) 








3/12/74 13 40 20,800 150 
3/13/74 11.9 34.9 21,100 90 
3/14/74 11.3 33.2 16,000 90 
3/15/74 10.3 29.7 19,900 95 
3/16/74 10 31 23,600 9] 
3/17/74 

3/26/74 9.6 29 19,000 

4/1/74 8.5 27 12,000 












BUN 
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Electrolytes 

















Ci 
(mEq./Kg.) 


Na 
(mEq./Kg.) 


K 








8 130 4 27 90 
7 130 3.5 29 96 
5 135 4.2 32 96 
3 131 3.7 33 95 
5 135 3.8 35 9l 





Hgb. = Hemoglobin; Het. = hematocrit; WBC = white blood cell count; BUN = blood urea nitrogen. 


The patients abdomen was explored through a low 
midline incision. The abdominal cavity was full of 
foul-smelling, seropurulent fluid. About 500 to 600 c.c. 
of fluid was aspirated. The omentum was adherent to 
the uterus. The uterus was anteverted, 12 weeks’ ges- 
tation in size, and covered with a film of seropurulent 
material. Posterior to the uterus, there were two large 
cystic masses, each about 8 cm. in diameter. As the 
bowel was being packed, sebaceous material and hair 
were found floating in the abdomen. A diagnosis of 
bilateral ruptured infected benign cystic teratomas 
was made. The right side was explored first, and a 
ruptured “dermoid cyst” 8 cm. in diameter was 
removed. Purulent material, hair, and fatty material 
were pouring out through the ruptured cyst wall. Right 
salpingo-oophorectomy was performed. The left side 
was then explored, and hair and fatty material were 
also seen leaking from the left ovarian cyst. The left 
adnexal mass was then freed of adhesions and 
“delivered” out of the cul-de-sac of Douglas. A left 
salpingo-oophorectomy was performed. The in- 
trauterine pregnancy remained undisturbed although 
the uterus was irritated. Intramuscular progesterone 
was given during operation. Two hemovac drains were 
placed in the cul-de-sac, and the abdomen was closed. 
The pathologic diagnosis was “bilateral benign cystic 
teratomas with tuboovarian abscesses.” 

Over the following three days, the patient continued 
to have tachycardia of 160 beats per minute, and the 
temperature ranged from 102 to 103° F., with 30 
respirations per minute. A chest x-ray showed bilateral 
pneumonitis before operation and it became worse 
afterward. 

On the fourth postoperative day, the patient started 
coughing up large amounts of frothy sputum. She had 


rales at both bases. Medical consultation was obtained, 
and a diagnosis of congestive heart failure was made. 
Digitalis was administered, and 40 mg. of furosemide 
was given intravenously. 

The patient showed some improvement over the 
next two days. The left lung base continued radio- 
graphically to show opacity but the right lung cleared 
rapidly. On the ninth postoperative day, a mass in the 
left upper quadrant was detected. A diagnosis of 
subphrenic abscess was confirmed by the surgical 
consultant. On March 21, 1974, a left subphrenic 
abscess was drained. On March 26, 1974, the abdomi- 
nal wound was opened, and 500 c.c. of pus was 
drained. The abdominal wound was thereafter irri- 
gated daily with hydrogen peroxide. 

The subphrenic abscess continued to drain with low 
Gomco suction. On April 7, 1974, the drain was 
removed. The abdominal incision was granulating well. 
The patient was discharged in good condition on April 
9, 1974. 

All of the patient’s pertinent laboratory data are 
given in Table L 


Comment 


Benign cystic teratomas account for 22 to 48.5 per 
cent of ovarian neoplasms complicating pregnancy. t ? 
The frequency of complications is said to be more 
common during pregnancy. Peterson and associates! 
found a complication rate of 24 per cent during 
pregnancy as opposed te 19 per cent in the nonpreg- 
nant state. The overall incidence of rupture of cystic 
teratomas is 1.2 per cent, but in pregnancy it has been 
quoted to be as high as 15.8 per cent. 

We have reviewed 21 cases of intraperitoneal 


» 
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Blood gases 


Cultures pH |(mm. Hg)| (mm. Hg) | (mEq./Kg.) 


Blood—-no 


growth 


Peritoneal 


Ruid—no 
growth 


Cervix— 100% 


alpha strep. 


7.46 36 36.5 23.8 
Urine—no growth 7.43 76.5 36.8 23.9 
sputum—growth 
of normal 
flora 
7.47 42.2 40.2 28.7 





rupture of cystic teratomas in association with preg- 
nancy and added the present case. The 22 cases are 
summarized in Table I. These cases were analyzed 
with regard to the etiology, presenting symptoms, and 
the maternal and fetal outcome. 

The causes of rupture of cystic ovarian masses 
included torsion (2), infection (4), and trauma (7). In 
nine of the reported cases, the cause was unknown. 

In the majority of cases, torsion of ovarian cysts 
occurs in the second trimester.’ On the other hand, 
rupture appears to be rare at this time with only two 
cases being reported.* > Only one of these was due to 
torsion, the other case of torsion with rupture being in 
the third trimester. An analysis of the seven cases in 
which trauma was the precipitating factor revealed that 
the cysts rupture spontaneously during labor in three 
patients.® 7 Cysts were aspirated during labor and then 
ruptured in two patients.® * The cyst ruptured while 
amniocentesis was being performed in one patient,’ 
and coitus was the precipitating cause of the acute 
episode in one patient? 

We could find no reported case of malignant 
degeneration precipitating rupture during pregnancy. 

In the remaining eight cases, no cause was apparent, 
but, as most of these were diagnosed during the 
puerperium, trauma during labor may have been the 
precipitating factor. 

After a review of the literature, it is apparent that 
patients have presented with two different clinical 
aspects of intraperitoneal rupture.’ ? One group of 
patients presented with the clinical picture of an acute 
episode of sudden onset, and the diagnosis of ruptured 


+ 
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cystic teratoma was made after celiotomy. The other 
group was of the “chronic,” slow, leaking type. The 
patients were generally seen after the acute episode 
had passed and presented with vague abdominal pain, 
distention, and a pelvic mass. They were operated 
upon weeks or even months after the cysts had 
ruptured. In general, the acute presentation is the 
more rare; Kistner’! found 5 of 22 acute cases, and 
Peterson and associates! reported only 5 of 13. 
However, of the 22 cases associated with pregnancy, 17 
patients presented with the acute abdominal picture 
and required celiotomy during the acute episode. 
Celiotomy was delayed for periods of seven weeks to 
eight months in four patients, and one patient died 
after fat embolism. 

The treatment of choice is surgical removal of the 
ruptured cyst and investigation of the other ovary by 
“bivalving” it. Thorough peritoneal lavage should be 
performed. 

Kistner" was the first to advocate the regimen of 
abdominal drainage, intravenous fluids, nasogastric 
suction, and prophylactic antibiotics. Most authors 
agree with this management. 

Three maternal deaths have been reported. One 
patient died 13 months following treatmei:: she had a 
cerebral vascular accident. Another patient died after 
refusing surgical treatment; she was “dead on arrival” 
on the third postpartum day.® The third patient died 
after generalized fat embolism three hours following 
delivery.“ 

Maternal morbidity is difficult to assess as many 
authors fail to allude to it. Hospital stay varied from 
five days to three months in the 22 cases reported. Six 
cases were complicated by chemical peritonitis and 
paralytic ileus. Two patients developed a subphrenic 
abscess and wound infection. It is of some interest that 
in both of these cases the ruptured cysts were infected. 
(The two patients of Peterson and associates in whom 
there was infection were stated to have had a “stormy 
postoperative course”). 

Fetal outcome has been almost uniformly good. 
Thirteen patients had already been delivered before 
rupture or were delivered shortly after the rupture. Six 
patients were in the third trimester at the time of 
rupture. In three of these, the infant was delivered by 
cesarean section at the time of celiotomy.* 1% 1 In two 
cases, pregnancy was allowed to continue after opera- 
tion. One patient went into premature labor 24 hours 
after operation and had a normal delivery.’ The other 
patient carried the pregnancy to term. One patient 
was operated upon eight months after delivery.'* 

Two patients were in the second trimester. One 


364 Mehra et al. 


February 15, 1976 
Am. J. Obstet. Gynecol. 


Table II. Review of reported cases of ruptured benign cystic teratomas associated with pregnancy 


No. 


wr 


10 to 


16 


17 


18 


19 


20 


21 


22 





Author 


Randall and associates," 1908 


Walker,’ 1912 


Spencer,® 1920 


Spencer? 


Spencer’ 


Van Orman and Mautner,” 1951 


Quer and co-workers,’ 1951 


Kistner,'! 1952 


Bell and associates? 1954 


Peterson and colleagues,' 1955 


Ranney, 1970 


Waddell and co-workers,® 1961 


Pritchard, 1965 


Schnecke,® 1966 


Boehm and associates, !® 1968 


Cox and colleagues," 1971 


Harris,” 1971 


Lee, 1971 


Mehra and co-workers, 1974 










25 


24 


31 


28 


31 


30 


24 


30 


36 


18 


Gravidity- 


parity 


l=] 

2=] 
3=2 

1=0 





Stage of Time of 
gestation laparotomy 


3 Wk. 
post partum 


Labor 


Labor 


Labor 


3 Days post 
partum 


28-30 Wk. 


Post partum 


32 


20 


27 Days 


12 Hr. 


8 Mo. 


July, 1952 


2 Hr. 


5 Days 


Four cases, two infected. All in the immediate 


postpartum period. Not described 


=] 
3=2 
2=1 
1=0 
5=5 
3=2 
l=] 
3=2 
1=0 


Labor 


36 Wk. 


Labor 


38 Wk. 


41 Wk. 


16 Wk. 


In labor 


32 Wk. 


12 Wk. 





3 Mo. 


8 Hr. 


72 Hr. 


12 Hr. 








Hospital 
stay (days) 


10 Days 


18 Days 


5 Days 


15 Days 


12 Days 


8 Days 


90 Days 


28 Days 


R. = Right, L. = left; TAH = total abdominal hysterectomy; BSO = bilateral salpingo-oophorectomy; RSO = right salpingo- 
oophorectomy; LSO = left salpingo-oophorectomy; LSCS = low-segment cesarean section. 
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Clinical picture 





Persistent pain, fever, vaginal 
discharge 


Vomiting, abdominal 
distention—immediately 
postpartum 


Ruptured during labor. 
Removed 1 mo. later 
Initially tapped, then removed 


Advised to have laparotomy— 
refused; collapsed 3 days 
postpartum 


Acute episode subsided. Vague 
abdominal symptoms and 
mass 6 mo. after delivery 


Abdominal pain, vomiting, and 
distention; initially treated 
by suction 


- “Acute abdomen” 


“Acute abdomen” 


Cyst aspirated during labor. 
refused laparotomy later. 
Vague symptoms and 
pelvic mass 


“Acute abdomen” 


Rigor, hemoptysis, and coma 
at full dilatation 


Severe dyspareunia, “acute 
abdomen” 


“Acute abdomen” following 
amniocentesis. Diagnosis: 
abruptio placentae 


“Acute abdomen” 


“Acute abdomen” in early 
puerperium, 2° arrest of 
dilation 


“Acute abdomen” 


“Acute abdomen” 


Findings at 
laparotomy 


5.5 by 4 cm. R. 
ovarian dermoid 
cyst ruptured 


3 inch diameter R. 
ovarian dermoid 
cyst ruptured 


L. ovarian cyst, 
L. ovarian dermoid. 
Contents of dermoid 
in pouch of Douglas 


Biopsy (carcinoma?), L. 
ruptured, R. dermoid 


Twisted ruptured L. 
dermoid 


Ruptured L. dermoid 


Multiple adhesions and 
granulomas 


Perforated L. dermoid 


None 


Bilateral dermoid. R. 
ruptured 


L. dermoid ruptured 


Twisted ruptured L. 
dermoid 


Ruptured R. dermoid 


Infected ruptured R. 
dermoid 


Bilateral ruptured 
dermoid, infected 
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Operation 


TAH and BSO 


1. Biopsy 
2. RSO 


LSO 


L. oophorectomy 


LSO, cornual 
resection, 
adhesionlysis 


L. oophorectomy 


Autopsy, fat embolus 
from ruptured L. 
dermoid 


LSCS, RSO, L. 
ovarian cystectomy 


Cesarean section, 
TAH and LSO 


L. oophorectomy 


R. oophorectomy 


Classical cesarean 
section, RSO, L. 
salp., Transverse 
colostomy, 
perforated sigmoid 


BSO 






Maternal 
outcome 


Died 13 mo. later, 
cerebral vascular 
accident 


Paralytic ileus 


Dead on arrival 
(“syncope”) 


Uneventful 


Paralytic ileus 


Chemical peritonitis, 
threatened abortion 


No complications 


Premature labor, 
24 hr. postop. 


Died 3 hr. post 
partum 


No complications 


Chemical peritonitis 


No complications 


No complications 


. Subphrenic abscess 
. Wound infection 


O m 


. Subphrenic abscess 
. Wound infection 


NO rn 





Fetal 
outcome 


Not stated 


Not stated 


Uneventful labor 
and delivery 
at term 


Uneventful 
delivery 
at term 


Live 


Live 


Live 


Live 


Live 


Live 


Live 


Live 


Abortion 
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pregnancy progressed normally. There was threat- 
ened abortion in the second case, but eventually preg- 
nancy was terminated at term 

Our case is apparently the first reported where 


February 15, 1976 
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bilateral cystic teratomas ruptured in the first trimes- 
ter. Despite exogenous progesterone, a combination of 
severe generalized peritonitis and manipulation during 
operation probably caused abortion. 
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Genisis —The Reason for Change 
Discovery, isolation, identification, synthesis — 

the classical pattern for creating drugs which 

once were available from natural sources only. 

Antibiotics, vitamins, and sex hormones come 

to mind as examples of drugs which have 

been developed and perfected in this manner. 

Obvious advantages of this evolution include: 

economy, standardization,reproducibility, 

and purity. 


Natural Estrogens —A Mystique 

There are those who would have us believe 
that conjugated estrogens, U.S.P. derived from 
the urine of pregnant mares is endowed with a 
certain mystique. What, precisely, is conjugated 
estrogens “natural”? 

A study of the excretion pattern of pregnant- 
mare estrogens reveals that estrone and equilin 
are the major components and 17 alpha- 
dihydroequilin a minor one. Estrone predomi- 
nates in early pregnancy but as this progresses 
equilin levels increase and may equal or sur- 
pass those of estrone in late pregnancy. This 
is believed to reflect continuing changes in the 
placental metabolism of estrogen! 

The urine of pregnant mares is pooled to 
compensate for these variations and provide a 
raw material of more or less average com- 
position. This practice, however, has the dis- 
advantage of providing a urine pool which 


contains all of the excreted estrogenic and 
related hormones whether active or not. For 
example, an assay study of the estrogenic 
content of a “large mixture” of mares’ urine 
reveals the following proportions: 51% sodium 
estrone sulfate, 22% sodium equilin sulfate, 
16% sodium 17 alpha-dihydroequilin, and 
smaller amounts of the sodium sulfates of 
equilenin, 17 alpha-dihydroequilenin and 17 
alpha-estradiol. Related “non-estrogenic” 
steroids were also present? 

Despite these variations, conjugated estro- 
gens, U.S.P. is defined as containing 50 to 65% 
sodium estrone sulfate and 20 to 35% sodium 
equilin sulfate3 
Genisis —A Beginning 

With Genisis, the beginning of a new age of 
conjugated estrogens, U.S.P. preparations is 
here. It is free of extraneous natural residues 
such as “non-estrogenic’ steroids. It is pre- 
pared synthetically and specifically formulated 
so that each tablet contains the following 
approximate proportions of active substances: 

Sodium estrone sulfate— 60% 

Sodium equilin sulfate— 30% 

17 alpha-dihydroequilin sodium sulfate— 10% 

Genisis is indicated for those standard indi- 
cations requiring conjugated estrogens. 

Genisis is supplied in snow-white pure 


uncoated tablets in the usual potencies of: 


0.625 mg/1.25 mg/2.50 mg. 








BRIEF SUMMARY 


Please consult full package circular before prescribing 


Indications 

Genisisisindicatedfor replacement therapy of estrogen deficiency 
associated with menopausal syndrome, female hypogonadism 
(hypogenitalism), amenorrhea, female castration or primary 
ovarian failure. 


Important Notes on the Use of Estrogens 

In view of the positive relationship between thromboembolic 
disease and the use of oral contraceptives containing estrogens 
and progestins, it would seem prudent and in keeping with basic 
therapeutic principles to utilize, whenever feasible, the smallest 
effective dose of estrogens in treating patients. 


The possible carcinogenicity of estrogens cannot be confirmed or 
refuted at this time. Close clinical surveillance of all women taking 
estrogens must be continued. 


Contraindications 

Patients with, or with history, of: 

markedly impaired liver function; 

known or suspected carcinoma of breast (except progressing 
disease not amenable to surgery or irradiation in women at least 
5 years postmenopausal, or in men in whom castration is not 
possible); : 

known or suspected estrogen-dependent neoplasia, such as 
carcinoma of the endometrium; 

undiagnosed genital bleeding; 

thrombophlebitis, thromboembolic disorders, cerebral apoplexy. 
Warnings 

Discontinue medication atthe earliest sign of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism, retinal thrombosis), or in the presence of papilledema, 
retinal vascular lesions or such untoward effects as progression of 
cancer or hypercalcemia. Discontinue pending examination if 
there is sudden onset of proptosis, diplopia or migraine. 


A statistically significant association has been reported between 
maternal ingestion of diethylstilbestrol during pregnancy and the 
occurrence of vaginal carcinoma years later in the offspring. 
Whether such an association is applicable to all estrogens is not 
known at this time. In any event, estrogens are not indicated for 
use during pregnancy. 


Estrogens excreted in mother's milk may affect the nursing infant. 


Precautions 

Certain patients may be unusually responsive and may respond 
with undesirable manifestations of excessive estrogenic stimula- 
tion, suchas abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of possible salt and water retention, estro- 
gens should be used with caution in patients with epilepsy, 
migraine, asthma, cardiac or renal disease. Estrogens influence 
the metabolism of calcium and phosphorus. They should be used 
with caution in patients with certain metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insuffi- 
ciency. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs 
to a serious degree. Diabetic patients should be followed closely 
because of possible decrease in glucose tolerance. 


In the event of unexplained or excessive vaginal bleeding during 
estrogen therapy, nonfunctional causes should be borne in mind. 
The drug should be discontinued and a thorough investigation 
made as to the cause, being certain to rule out the possibility of 
malignancy. Pre-existing uterine fibromyomata may increase in 
size when estrogensare used. Therefore, patients should be exam- 


ined at regular intervals throughout therapy. Women with a strong 
family history of cancer, recurrent chronic mastitis, or abnormal 
mammograms should be administered estrogens with caution. 
A pre-treatment physical examination should include special 
reference to breast and pelvic organs as well as a Papanicolaou 
smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. 


Continuous use of estrogens will result in prolonged stimulation 
of the endometrium and breast. In order to avoid this, oral estro- 
gens should be administered cyclically in the menopausal or 
hypogonadal patient. 


The pathologist should be advised of estrogen therapy when 
relevant specimens are submitted. Certain endocrine and liver 
function tests may be affected by treatment with estrogens. If such 
tests are abnormal in a patient taking these drugs it is recom- 
mended that they be repeated after the drug has been withdrawn 
for two months. Any possible influence of prolonged estrogen 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function 
awaits further study. 


When large doses of estrogens are used, urinary stress incon- 
tinence may occur in nonpregnant females. 


Adverse Reactions 

A statistically significant association has been demonstrated 
between use of estrogen-progestin oral contraceptives and the 
following serious reactions: thrombophlebitis, cerebral throm- 
bosis, pulmonary embolism. 


Although available evidence is suggestive of an association, such 
a relationship has been neither confirmed nor refuted for the 
following serious reactions: coronary thrombosis, neuro-ocular 
lesions (e.g. retinal thrombosis and optic neuritis). 


The following adverse reactions are known to occur in patients 
receiving estrogens: nausea, vomiting, anorexia, gastrointestinal 
symptoms (such as abdominal cramps or bloating), edema, 
breakthrough bleeding, spotting or withdrawal bleeding, breast 
tenderness and enlargement, change in body weight (increase 
or decrease), headache, increased cervical mucus, allergic rash, 
loss of libido and gynecomastia in the male, reactivation of endo- 
metriosis, aggravation of migraine headaches, hepatic cutaneous 
porphyria becoming manifest, cholestatic jaundice, rise in blood 
pressure in susceptible individuals, mental depression, cystitis- 
like syndrome, loss of scalp hair, erythema nodosum, hemorrhagic 
eruption, premenstrual-like syndrome, changes in libido, changes 
in appetite, nervousness, dizziness, fatigue, backache, erythema 
multiforme, itching, possible diminution in lactation when given 
immediately post-partum, irritability, malaise. 


Dosage and Administration 

Dosage requirements will vary with the severity of menopausal 
symptoms. Initially, doses ranging from 1.25 mg to 3.75 mg 
daily may be required to bring symptoms under control. When this 
has been accomplished dosage should then be gradually de- 
creased until the minimal effective maintenance dose is estab- 
lished. This will usually be 0.625 mg or 1.25 mg daily or possibly 
less. 

Caution 

Federal law prohibits dispensing without a prescription. 


How Supplied—0.625 mg tablets—bottles of 100 and 500 


1.25 mg tablets—bottles of 100 and 500 
2.5 mg tablets—bottles of 100 
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THE DEPARTMENTS OF OBSTETRICS AND GYNECOLOGY OF THE FACULTIES 
OF MEDICINE OF THE UNIVERSITIES OF THE PROVINCE OF QUEBEC 


ANNOUNCE: 
A SYMPOSIUM ON FETAL MONITORING 


The Symposium will be held at the Chateau Frontenac in Quebec City, Canada, from Wed- 
nesday, April 21st to Saturday, April 24th 1976. The three days will be devoted to the study of 
recent advances in monitoring the fetal heart and uterine contraction. Internationally known ex- 
perts in these fields will be giving presentations. Lectures and workshops have been organised 


for physicians and nurses interested in the subjects. 
Official languages will be English and French with simultaneous translation available. 


Registration will be closed April 1st 1976. The regular fee will be: physicians, one hundred and 
fifty canadian dollars ($150.00); nurses, fifty dollars ($50.00), including three breakfasts and two 
lunches at the Château Frontenac. For registration after April Ist, the fee will be: physicians, two 
hundred dollars ($200.00); nurses, seventy-five dollars ($75.00). Cheques should be made payable 
to: Symposium de monitorage foetal, Département d'Obstétrique-Gynécologie, Faculté de Méde- 
cine, Cité Universitaire, Québec, Canada, GIK 7P4. 


For further information write to: Adrien Bastide M.D., Hôpital Saint-Francois d'Assise, 10 de 
l'Espinay, Québec, Canada, GIL 2H1 or call (418) 688-8710. 
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SEM photomicrograph (5,300X) Candida albicans, in vitro control 





effective when 
used once daily, 


h.s., for 14 days’ 


NOTE: Clinical studies have shown the efficacy of MONISTAT 
Cream in humans. The above Scanning Electron Microscope 
photographs represent in vitro research. No clinical signifi- 
cance should be drawn from this study concerning the 
effectiveness of miconazole nitrate, as it is not possible to 
extrapolate in vitro data to humans. 


Recommended dosage is once daily, h.s. for 14 days. 


SEM photomicrograph (4,300X) Candida albicans, after 
in vitro treatment with miconazole nitrate 


.. significantly high cures 
“ater one course of therapy 


* Ina controlled study? a total of 418 patients met the rigid criteria for inclusion. 


| 


* TRADEMARK 


A cure was defined as complete relief of vulvar pruritus, burning and irritation plus 
riegative KOH smear and negative NICKERSON’S* Medium Culture 30 days or 


more after completion of therapy. 


Results show effectiveness in a wide range of patients 


In clinical studies, new MONISTAT Cream produced outstanding cures in: 
1. Pregnant** and non-pregnant patients. 

2. Patients on antibiotics or hormonal therapy and 
3. Patients previously treated, one or more times with other antifungal drugs. 


Monistat Cream is a soothing, non-staining, water-miscible cream 
In addition to high cure rate, patients readily accept MONISTAT because... 


Symptomatic relief for majority of patients by third application 
that permits rapid contact with infected tissues and may be used on the vulva. 


Convenient, once-a-day bedtime dosage 
does not interfere with daytime activities. 


Full 14-day course of therapy in one tube. 
For the majority of patients this is sufficient to eliminate the infection. 


1Clinical Compendium December 1973, Ortho Pharmaceutical Corporation, Raritan, New Jersey. 


++MONISTAT Cream may be used in the second and third trimester. However, in the first trimester, it should be used 


only when the physician considers it essential to the patient's welfare. See precautions in prescribing information. 


MONISTATI....:. 


Prescribing Information 

Description MONISTAT (miconazole nitrate 
2%) is a water miscible, white cream contain- 
ing as the active ingredient, 2% miconazole 
nitrate, +-[2,4-Dichloro-B-(2,4-dichlorobenzyl- 
oxy) phenethyl] imidazole nitrate. 

Actions MONISTAT Cream exhibits fungicidal 
activity in vitro against species of the genus 
Candida. The pharmacologic mode of action 
is unknown. 

Indications MONISTAT Cream is indicated 
for the local treatment of vulvovaginal candi- 
diasis (moniliasis). 

As MONISTAT Cream is effective only for 
candidal vulvovaginitis, the diagnosis should 
be confirmed by KOH smears and/or cultures. 
Other pathogens commonly associated with 
vulvovaginitis (Trichomonas and Haemophilus 
vaginalis) should be ruled out by appropriate 
laboratory methods. 

MONISTAT is effective in both pregnant and 
non-pregnant women, as well as in women 
©OPC 1974 


taking oral contraceptives. (See Precautions.) 
Contraindication Patients known to be hyper- 
sensitive to this drug. 

Precautions General: Discontinue drug if sen- 
sitization or irritation is reported during use. 
Laboratory Tests: If there is a lack of response 
to MONISTAT, appropriate microbiological 
studies should be repeated to confirm the diag- 
nosis and rule out other pathogens. 

Pregnancy: MONISTAT Cream was used in 209 
pregnant patients. Follow-up reports now avail- 
able in 117 of these patients reveal no adverse 


effects or complications attributable to MONISTAT 


therapy in infants born to these women. 

Since MONISTAT Cream is absorbed in small 
amounts from the human vagina, it should be 
used in the first trimester of pregnancy only 
when the physician considers it essential to the 
welfare of the patient. 

Adverse Reactions Thirty-nine (7.4%) of the 
528 patients treated with MONISTAT reported 
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_(MICONAZOLE NITRATE 2%) 


complaints during therapy that were possibly 
drug-related. Most complaints were reported 
during the first week of therapy. Vulvovaginal 
burning, itching or irritation occurred in 6.6%, 
while other complaints such as vaginal burning, 
pelvic cramps, hives, skin rash and headache 
occurred rarely (each less than 0.2% patient 
incidence). The therapy-related drop-out rate 
was 0.9%. 

Dosage and Administration One applicator- 
ful is administered intravaginally once daily at 
bedtime for 14 days. Course of therapy may be 
repeated after other pathogens have been ruled 
out by appropriate smears and cultures. 
Supplied MONISTAT Cream is available in 

3 oz. (85 g) tubes with Ortho* Measured 

Dose Applicator. 

MONISTAT (miconazole nitrate 2%) is a de- 
velopment of Ortho Research Foundation and 
Janssen Pharmaceutica, Belgium. (Ss 
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Abnormal uterine bleeding: 
progesterone replacement... 


to Oppose 


unopposed estrogen 


Estrogen replacement therapy. . . 


a frequent cause l 
of abnormal uterine bleeding 


Administration of estrogen for the relief 

of menopausal symptoms is a frequent cause 
of irregular bleeding or spotting during the 
menopause, and the most common cause of 
uterine bleeding after the menopause. 
Bleeding may occur when long-term adminis- 
tration of estrogen causes overstimulation 

of the endometrium. 


A close look at the influence of estrogen 
and progesterone on the endometrium 


In the normal proliferative endometrium (left), 
the epithelium contains rather flat, nonciliated 
cells with small microvilli, and scattered, 

uniform ciliated cells. Regrowth of the surface 
epithelial cells proceeds vigorously throughout 
the proliferative phase of the cycle. (X2250) 
Under the continued and unopposed influence of 
estrogen (center), there is a striking increase 

in the number of ciliated cells and in the 
abundance and size of the microvillous processes 
on the nonciliated cells. (X 1600) 

During the normal secretory phase (right), the 
presence of progesterone causes the secretory cells 
to become more complex, and the microvilli to 
increase in number. Scattered droplets are visible 
on the surface of some of the nonciliated cells and 
are attached to the tips of some microvilli. (X2500) 





Scanning electron micrographs courtesy of Ralph M. Richart, M.D. 


It cannot be assumed, however, that uterine 
bleeding in a woman on estrogen replacement 
therapy is due solely to the exogenous 
estrogen. The existence of a pathologic 
condition— benign or malignant—should 
always be considered, thoroughly explored, 
and ruled out. It is generally agreed 

that any woman taking estrogen who complains 
of abnormal uterine bleeding should undergo 

a careful physical examination including a Pap 
test, followed by curettage of the uterine cavity. 


i 
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rovera replacement 
) Oppose unopposed estrogen 


hen the unopposed action of exogenous estro- 
n is responsible for abnormal uterine 

2eding in the menopausal or postmenopausal 
tient, administration of Provera® 

sedrox yprogesterone acetate), 5 mg - 10 mg 
ily for 5-10 days, may be all that 

reeded to control or regulate bleeding. 
overa, an orally active derivative of 
dgesterone, transforms the estrogen-primed 
dometrium into a secretory endometrium. 
eeding and rapid shedding of the 
dometrium occur following cessation of 
ogestin therapy. 


recautions and 
ontraindications 

'overa appears to be devoid of significant 
trogenic activity; however, andro- 

*nic effects have been noted with the drug. 


aring progesterone therapy, thrombophlebitis 
id pulmonary embolism have been reported. 
yr this reason, such therapy is contra- 

dicated in women with a history of these 
cidents. Progesterone therapy is also 





contraindicated in the presence of liver 
dysfunction or disease, known or suspected 
malignancy of breast or genital organs, 
undiagnosed vaginal bleeding, and missed 
abortion. Because a decrease in glucose 
tolerance may occur during Provera therapy, 
diabetic patients should be followed closely. 
Patients with a history of psychic depres- 
sion should be carefully observed and if 
serious depression occurs, Provera should be 
discontinued. 


To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera'io me 


Medroxyprogesterone 


Acetate Tablets, 
U.S.P, Upjohn 


The Upjohn Company, Kalamazoo, Michigan 49001 


Please turn the page for 
additional prescribing information. 
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To control abnormal uterine bleeding 
in the absence of organic pathology 


Provera'io mg 


Medroxyprogesterone Acetate Tablets, 


U.S.P, Upjohn 


Description and actions: Medroxyprogesterone acetate is a 
derivative of progesterone. Administered orally or paren- 
terally to women with adequate endogenous estrogen it trans- 
forms proliferative endometrium into secretory 
endometrium. 

Indications: Provera Tablets are indicated in secondary 
amenorrhea and abnormal uterine bleeding due to hormonal 
imbalance in the absence of organic pathology such as 
fibroids or uterine cancer, 

Contraindications: Thrombophlebitis, thromboembolic dis- 
orders, cerebral apoplexy or patients with a past history of 
these conditions. Liver dysfunction or disease. Known or 
suspected malignancy of breast or genital organs. Undiag- 
nosed vaginal bleeding. Missed abortion. Known sensitivity 
to medroxyprogesterone acetate. 

Warnings: 1. Immediately discontinue administration should 
any of the following thrombotic disorders occur or be sus- 
pected: thrombophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, retinal thrombosis. 2. Beagle dogs treated 
with medroxyprogesterone acetate developed mammary nod- 
ules, some of which were malignant. Although nodules occa- 
sionally appeared in control animals, they were intermittent 
in nature, whereas the nodules in the drug treated animals 
were larger, more numerous, persistent, and there were some 
breast malignancies with metastases. Their significance with 
respect to humans has not been established. 3. Discontinue 
medication pending examination if there is sudden partial or 
complete loss of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination reveals papille- 
dema or retinal vascular lesions, medication should be 
withdrawn. 4, Detectable amounts of progestin have been 
identified in the milk of mothers receiving the drug. The 
effect of this on the nursing infant has not been determined. 
5. Usage in pregnancy is not recommended because of data 
indicating a possible association between administration of 
progestins early in pregnancy and congenital heart defects in 
the offspring. 6. Three major studies in Great Britain and one 
in this country have shown a statistically significant associa- 
tion between thrombophlebitis, pulmonary embolism, cere- 
bral thrombosis and embolism and the use of oral 
contraceptives. It has been estimated that users are several 
times as likely to undergo thromboembolic disease without 
evident cause as nonusers. The American study indicated that 
the risk did not persist after discontinuation and it was not 
enhanced by long continued administration. 

Precautions: A pretreatment physical exam should include 
special reference to breast and pelvic organs and a Papanico- 
laou smear. This drug may cause some degree of fluid reten- 
tion; therefore, observe carefully patients with conditions 
influenced by fluid retention such as epilepsy, migraine, 
asthma, and cardiac or renal dysfunction. In breakthrough 
bleeding, and other irregular bleeding per vaginum bear in 
mind nonfunctional causes. Perform adequate diagnostic 
measures in cases of undiagnosed vaginal bleeding. Advise 
pathologist of therapy when submitting relevant specimens. 
Carefully observe patients with history of psychic depression 
and discontinue drug if serious degree of depression recurs. 
Any possible influence of prolonged therapy on pituitary, 
ovarian, adrenal, hepatic. or uterine function awaits further 
study. Decreased glucose tolerance has been observed in a 


small percentage of patients on estrogen progestin combina- 
tions, therefore, carefully observe diabetic patients receiving 
progestin therapy. Age constitutes no absolute limiting fac- 
tor, although onset of climacteric may be masked. Because of 
the occasional occurrence of thrombotic disorders (throm- 
bophlebitis, pulmonary embolism, retinal thrombosis, and 
cerebrovascular disorders) in patients taking estrogen-proges- 
tin combinations and since the mechanism is obscure, the 
physician should be alert to the earliest manifestation of these 
disorders. 

Adverse reactions: The following have been reported: breast 
tenderness or galactorrhea in a few instances; an inferential 
association between the administration of progestins early in 
pregnancy and the occurrence of congenital malformations 
(see also Warnings): occasional sensitivity reactions includ- 
ing pruritus, urticaria, edema and generalized rash; acne, 
alopecia and hirsutism in a few patients: thromboembolic 
phenomena including thrombophlebitis and pulmonary 
embolism. 

The following adverse reactions have been observed in 
women taking progestins including medroxyprogesterone 
acetate: breakthrough bleeding; spotting, change in menstrual 
flow; amenorrhea; edema, increase or decrease in weight; 
changes in cervical erosion and secretions; cholestatic jaun- 
dice, rash (allergic) with and without pruritus, and mental 
depression. 

A statistically significant association has been demon- 
strated between use of estrogen-progestin combination drugs 
and the serious adverse reactions of thrombophlebitis, pul- 
monary embolism and cerebral thrombosis and embolism. 
Therefore, patients on progestin therapy should be carefully 
observed. 

Although available evidence is suggestive, a relationship 
has been neither confirmed nor refuted for the association of 
the serious adverse reaction of neuro-ocular lesions, e.g., 
retinal thrombosis and optic neuritis. 

The following adverse reactions have been observed in 
patients receiving estrogen-progestin combination drugs: rise 
in blood pressure in susceptible individuals; premenstrual- 
like syndrome, changes in libido; changes in appetite, cys- 
titis-like syndrome, headache; nervousness; dizziness; 
fatigue, backache, hirsutism; loss of scalp hair; erythema 
multiforme, erythema nodosum: hemorrhagic eruption; and 
itching. Therefore, observe patients on progestin therapy 
carefully. 

The following laboratory results-may be altered by the use 
of estrogen-progestin combination drugs: increased sul- 
fobromophthalein and other hepatic function tests; coagula- 
tion tests (increase in prothrombin factors VII, VII, IX and 
X), metyrapone test; pregnanediol determination, thyroid 
function tests (increase in PBI, and butanol extractable pro- 
tein bound iodine and decrease in T? uptake values). 

How supplied: 2.5 mg in bottles of 25. 70 mg in bottles of 25 
and 100. 7 
Caution: Federal law prohibits dispensing without 
prescription x 

For additional product information see your Upjohn 
representative. (MXN-1) 


Upjohn | The Upjohn Company. Kalamazoo, Michigan 49001 





OBSTETRICS 


Effects of progesterone, prostaglandin Fa and its 
analogue ICI 81008 on the excitability and 
threshold of the uterus 


A. I. CSAPO* 


St. Louis, Missouri 


Forty-eight uterine strips were excised from 24 New Zealand white rabbits and studied in 
vitro. Sixteen strips were examined when eight animals were 25 days pregnant, 24 strips 
when 12 animals were about 12 hours postpartum, and eight strips about 12 hours after 
jour animals received a single dose of 5 mg. progesterone (P) at spontaneous delivery. 
When after repeated exposures to electric fields (60 cycles per second, alternating 
current, of optimum strength, four seconds’ duration, at intervals of 30 seconds) the ~ 
0.5 Gm. strips developed ~ 40-50g wall tension (WT) in steady state, the field strength 
was reduced in graded steps from 12 v per 5 cm. to 10, 8, 6, 4 and 3 v per 5 cm. and 
WT recorded. By measuring the effect on WT of “decreasing electric field stimulation” 
(DEFS)}, myometrial excitability and threshold were characterized and quantitated. The 
technique ts based on the relationship between the fraction of myometrial cells activated in 
the total cell population and WT. As the stimulus is decreased in graded steps from 
optimal to increasingly suboptimal, DEFS activates fewer and fewer cells reflected by the 
decrease in WT. Threshold is defined by the strength of the minimum electric field which 
provokes WT and subthreshold by the field strength which fails to excite. Thus fractional 
WT averages the excitability of cells in the tissue and thus DEFS characterizes this 
important parameter of uterine function and quantitates threshold under a variety of 
regulatory conditions, The comparative study of excised uteri in three different endocrine 
states showed that the regulatory conditions of normal pregnancy (P levels 9 ng. per 
milliliter) suppressed excitability and increased threshold (to 6 v per 5 cm.). Post partum 
{P levels 1 ng. per milliliter) excitability increased and threshold decreased (to 4 v per 5 
cm.}, unless P treatment prevented this characteristic change by suppressing excitability 
and increasing threshold (to 6 v per 5 cm.). Both regulatory agents, prostaglandin Fo, 
(PGF...) and its analogue ICI 81008, increased excitability and decreased threshold 
significantly in picagram per milliliter concentrations. However, this effect was observed 
only when the P levels were low. These compounds had little effect, even in nanogram 
per milliliter concentrations, when the P levels were high. The studies also revealed a 
close relationship between threshold and spontaneous uterine activity. Low threshold 
promoted while high threshold suppressed spontaneous activity. In similar concentrations 
the oxytocic actions of PGF 2, and ICI 81008 were similar but the effect of ICI 81008 
was prolonged through strong binding at myometrial sites. 


From the Department of Obstetrics and Gynecology, Reprint requests: Dr. A. 1. Csapo, Department of 
Washington University School of Medicine. Obstetrics and Gynecology, 4911 Barnes Hospital Plaza, 
Supported by the Agency for International Development, St. Louis, Missouri 63110. 

Department of State, Contract No. AlDiesd 3160. *Research Career Awardee of the CPR, National Institute 
Recetved for publication November 25, 1974. of Child Health and Human Development, No. 

Accepted February 20, 1975. 5-K6-HD-20, 169. 
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Intrauterine pressure (IUP) tracings, obtained dur- 
ing the pioneering trials with prostaglandins (PG's), 
showed explicitly’ that these compounds trigger in the 
uterus normal oxytocic responses (for example, ad- 
vanced cyclic IUP) only when gestation approaches 
term, while during pregnancy they provoke un- 
physiologic contractures. On these contracture re- 
sponses advanced cyclic IUP (approximating the 
maximum working capacity of the uterus, described by 
LaPlace: IUP = 2WT/R*) was superimposed only 
after several hours’ delay. These findings had been 
complemented by the additional demonstrations? that: 
(1) before a normal oxytocic response can be triggered 
by PG’s (or other stimulants), the pregnant uterus must 
be “converted” (endogenously or exogenously) from a 
refractory to a reactive organ; (2) this characteristic 
and time-dependent regulatory change (“conversion”) 
can be provoked by progesterone withdrawal (Pw): (3) 
conversion does occur regardless of how Pw is 
provoked, for example, by the endogenous mech- 
anism,?~> by luteectomy,® by hypertonic saline,” 8 or by 
PG’s. 9-6 

Despite this multiple evidence demonstrating that 
the abortifacient efficacy of PG's is dependent more on 
their potency to provoke conversion than oxytocic 
response, in some centers PG's were given in pro- 
longed infusions or repeated small doses in an attempt 
to achieve sustained uterine stimulation. PG therapy by 
these delivery systems yielded unsatisfactory clinical 
results (see Csapo*), Other centers adopted the 
therapeutic principle: “PG impact” (PGI, a massive 
intrauterine PG dose) which did provoke uterine 
conversion, presumably by suppressing uterine mi- 
crocirculation and fetoplacental endocrine function, 
resulting in Pw.-®? In provoking Pw, the PGI 
improved abortifacient therapy?" since the regula- 


tory imbalance induced promoted the evolution of 


spontaneous uterine activity and clinical progress in 
cervical dilatation and abortion. 

However, several questions remained to be an- 
swered. It had to be explained how Pw (a decrease in 
a suppressor) can increase the “sensitivity” of the 
uterus to stimulants, indeed bring about spontaneous 
activity. The studies? 7—9 revealed that: (1) the intrin- 
sic myometrial stimulant is PG, present in the uterus at 
all times even under in vitro conditions; (2) when PG 
synthesis is blocked PG can, while oxytocin cannot, 
stimulate the uterus; (3) even PG’s fail in provoking 
advanced cyclic IUP during pregnancy when normal P 
levels sustain high threshold; (4) PG-synthesis in the 


*Where IUP = intrauterine pressure, WT = wall tension, 
and R = uterine radius. 


February 15, 1976 
Am. J. Obstet. Gynecol. 


uterus is stretch dependent. Thus the activation of the 
pregnant uterus by Pw had been explained by a “shift” 
in regulatory balance” induced through an endoge- 
nously or therapeutically provoked dominance of PG 
over P in the control of threshold. 

This 


2-18 


re-examination of the regulatory mecha- 


nism?~'® exposed the significance of threshold control 
in reproductive medicine. Once exposed, techniques 
had to be developed for studying it—specifically the 
effects of PG's and P on threshold and the relationship 
between threshold and spontaneous uterine activity 
and reactivity. Furthermore, it had to be determined 
whether the increased efficacy of PG analogues (ex- 
ceeding those of the natural compounds) is due to their 
increased oxytocic potency or their binding at target 
sites, complemented with reduced metabolism. The 
present study is an attempt in answering some of these 
and related questions. 


Material and methods 

Technical considerations, Excised strips from preg- 
nant uteri contain thousands of spindle-shaped 
myometrial cells, each of them approximately 100u 
long and about 5 to 10u wide. Extensive studies with 
intracellular microelectrodes revealed”* 3+ 77 consider- 
able variations in the membrane and action potentials 
of these cells (regardless of their regulatory condition), 
indicating variations in the threshold of individual cells 
and in the pacemaker and conduction characteristics of 
different uterine regions. To reduce uncertainties, a 
method had to be developed which could characterize 
excitability and quantitate threshold by “averaging” the 
properties of all cells of the excised myometrium and 
relate the excitability and threshold to the spontaneous 
activity of the uterus in a variety of regulatory 
conditions. The technique of “decreasing electric field 
stimulation” (DEFS), used in earlier studies? ?7 prom- 
ised a reliable method. The present experiments 
explored the potential of this technique for characteriz- 
ing the regulatory and functional conditions of the 
uterus by defining threshold through the minimum 
electric field which provoked a tension response and 
excitability through a series of tension responses 
induced by a standard set of suboptimal electric 
stimull. 

The preparation of uterine strips and their transfer 
to in vitro conditions. The rabbits were killed by a 
blow on the head and opening of the carotid artery. 
One uterine horn was quickly transferred to oxygen- 
ated (95 per cent O; + five per cent CO.) mammalian 
Krebs’ solution. From this horn a 3 cm. long strip was 
removed with intact longitudinal fiber bundles and slit 


into twin portions, each approximately 30 mm. long, 


kd 
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Fig. 1. The experimental arrangement for the study of maximum tension, the effect on tension of 
decreasing electric field stimulation (DEFS), and the action of drugs on excitability and threshold. 
Photographs of the experimental arrangement: 4—1, O, Tank; 2, Grass polygraph; 3, 
constant-temperature water bath; 4, temperature control; 5, force-displacement transducer; 6, 
muscle chamber; 7, Tandem automatic stimulator; 8, rheostat. B—1 , O; inlet; 2, Krebs’ inlet; 3, silver 
chain, connecting muscle with transducer; C—1, the uterine strip; 2, pair of platinum ring stimulating 


electrodes; 3, rubber stopper. 


about 4 mm wide, and of natural thickness. Both strips 
were suspended isometrically in oxygenated Krebs’ 
solution at 37° C. and pH 7.4 and stretched until they 
sustained ~ 2g resting tension (“optimum length”). 
Since these strips were removed from different por- 
tions of the uterus in between the ovarian and cervical 
regions they represented the properties of the uterus 
as a whole. However, during pregnancy the placental 
implantation sites were avoided. The uterine wall 
thickness (W) of six 25 days’ pregnant and six 
postpartum strips (measured at three different points 
in histologic cross-sections) were: 1.6 + 0.1 and 
1.7 + 0.2 mm., respectively (of which the myometrial 
thickness was 0.9 + 0.1 and 1.1 + 0.1 mm.), p > 0.05). 

The experimental arrangement, electric stimula- 
tion, maximum tension and threshold. Fig. | describes 
the experimental arrangement used. It consisted of: a 


pyrex tube closed at its lower end with a rubber 
stopper; two polyethylene tubes for the delivery of 
Krebs’ solution and O, through the rubber stopper; a 
pair of platinum ring electrodes (5 cm.apart) for 
periodic stimulation of the uterus inside the Krebs’ 
solution; two platinum hooks and a silver chain for 
isometric mounting of the uterus; an automatic 
(Tandem) timer for the delivery of four seconds’ long 
electric stimuli in every 30 seconds; a rheostat for 
altering the strength of the electric field; and a 
Grass force-displacement transducer (Model FT03C) 
and polygraph (Model 5C) for the recording of 
tension. When twin strips were studied simultaneously, 
two muscle chambers were used. 

Fig. 2 illustrates that at the beginning of the study 
the postpartum uterus developed stepwise increasing 
tension when stimulated repeatedly with an “optimum” 
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Fig. 2. Study of the effects of DEFS. Uterus: approximately 12 hours’ postpartum. A1, The build up 
of uterine wall tension (WT) with 12 v. per 5 cm. field. 42, Maximum WT in a steady state. 43, The 
effect of stepwise “decreasing electric field stimulation” (DEFS) and the assessment of “threshold” (in 
this instance 4 v. per 5 cm.). For further description see text. 
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Fig. 3. The effect of PGF,, on threshold and spontaneous activity. Uterus: approximately 12 hours’ 
postpartum. 41, The build up of WT with 12 v. per 5 cm. field. A2, The effect of DEFS, the 
assessment of threshold (4 v. per 5 cm.), and spontaneous activity (none). 43, The lowering of 
threshold with 100 pg. per milliliter PGFy, (to 3 v. per 5 cm.) and the initiation of spontaneous 
activity. 44, Removal of PGF., by washing, increase of threshold (to 4 v. per 5 cm.), and suspension 


of spontaneous activity. 


field of 12 v. per 
alternate current, during four seconds in every 30 


5 cm. (60 cycles per second, 


seconds). Maximum tension was reached within three 
to five minutes (41). Subsequently tension remained 
steady and maximal at ~ 50g (42), although the weight 
of the strip was only about 0.5 Gm. 

Having determined maximum tension and recorded 
it in a steady state, the effect of stepwise “decreasing 
electric field stimulation” (DEFS) was examined with 
the use of:12, 10, 8, 6, 4 and 3 v. per 5 cm. fields (43). 
The decreasing field activated fewer and fewer cells of 
the total cell population resulting in stepwise decrease 
in WT. The subthreshold stimulus (3 v. per 5 cm.) 
failed to provoke WT altogether. The minimum field 
(4 v. per 5 cm.) which still triggered WT was called the 
threshold stimulus (43), and thus by definition the 
threshold of this uterus was 4 v. per 5 cm. 

The effect of PGF, on threshold and spontaneous 
activity of the uterus. Fig. 3 illustrates that after 


maximum tension had been built up with a series of 12 
v. per 5 cm. stimuli (41), DEFS was applied to 
characterize excitability and threshold of this approxi- 
mately 12 hours postpartum uterus. Within the range 
of 12 to 6 v. per 5 cm. WT decreased only slightly, 
indicating high excitability. Threshold was low at 4 v. 
per 5 cm. and the subthreshold stimulus (which failed 
to excite) 3 v. per 5 cm. However, when stimulation was 
discontinued, no spontaneous activity appeared during 
~ 5 minutes indicating that under the present 
experimental conditions the intrinsic stimulatory 
mechanism could not break through threshold (42). 
Only when the same strip was exposed to 100 pg. per 
milliliter of PGF,,, which decreased its threshold to 3 v. 
per 5 cm., did spontaneous activity appear promptly on 
the discontinuation of electric stimulation (A 3). Appar- 
ently PGF,, 
and in so doing promotes spontaneous uterine activity. 
Washing the strip with Krebs’ solution removed PGFyx, 


lowers threshold, increases excitability, 
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Fig. 4. The stability of excitability and threshold in twin strips. Uterus: approximately 12 hours 
postpartum. A simultaneous study of twin strips under identical experimental conditions. A1 and B1, 
Maximum WT induced by 12 v. per 5 cm. field. 42 and B2, The shape of the contraction cycles. A3 
and B3, The stability of excitability and threshold during three subsequent studies. 44 and B4, 
Maximum WT in steady state at the end of the experiment. 


increased threshold to the pretreatment value (4 v. per 
5 cm.), and suspended spontaneous activity (44). 

The reliability of the method. Using twin (rather 
than single) strips of the same uterus the reliability of 
the method had been determined in preparation to 
comparative studies of excitability and threshold under 
a variety of regulatory conditions. Fig. 4 illustrates that 
when geometrically similar* twin strips (of the same 
uterus) were stimulated at optimum field strength (12 
v. per 5 cm.) WT was maximal and steady (41 and B1) 
and the shape of the contraction-relaxation cycles 
comparable (42 and B2). Furthermore, the response of 
the strips to a series of DEFS was similar and threshold 
constant (4 v. per 5 cm.) during three subsequent 
studies (A3 and B3). In addition, 12 v. per 5 cm. 
triggered maximum WT in a steady state at the end of 
the experiment (44 and B4), further illustrating the 
stability of the uterine strips and the reliability of the 
technique. 

Apparently a method (DEFS) had been developed 
which, in uterine strips of different regulatory 
background, can: (1) characterize excitability by the 
rate of decline in WT on DEFS; (2) quantitate 


*The significance of differences in W is explained in 
@omment. 


threshold by the minimum field which provokes WT; 
(3) determine the regulatory action of various agents 
through their effect on excitability and threshold; (4) 
relate changes in threshold to the control of spontane- 
ous uterine activity. The obvious advantage of the 
method is that, rather than characterizing excitability 
of a single cell or of several cells by repeated 
measurements during several hours, it describes the 
functional state of the entire uterine tissue by a series 
of rapid measurements. Also, it quantitates threshold 
after the uterus developed a series of responses 
provoked by a constant set of decreasing stimuli which 
stabilizes the organ prior to this critical measurement. 
The accuracy of the test is increased by repeating it 
(Fig. 4). 

The design of the present studies. Having com- 
pleted a series of pilot experiments, 48 uterine strips of 
24 New Zeland white rabbits were studied systematical- 
ly. At the twenty-fifth day of pregnancy (P = 9.1 + 1.2 
ng. per milliliter '8), eight animals were killed and 16 
uterine strips examined. Within 12 hours postpartum 
(P = 0.7 + 0.2 ng. per milliliter!*) 12 animals were put 
to death and 24 uterine strips studied. Postpartum 
(rather than term pregnant or parturient) uteri were 
used for studying the condition of high excitability and 
low threshold because term pregnancy varies with litter 
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Fig. 5. The effects of pregnancy and parturition on excitabil- 
ity and threshold. Uterus: A, approximately 12 hours’ 
postpartum; B, 25 days’ pregnant. A] and B1, Maximum WT 
in steady state (stimulus 12 v per 5 cm.). A2 and B2, The effect 
of stepwise DEFS. Note that the threshold of postpartum 
uterus was 4 v. per 5 cm. while that of the pregnant uterus 6 v 
per 5 cm. Note also that on DEFS WT decreased more rapidly 
in the pregnant than in the postpartum uterus, indicating 
suppressed excitability during pregnancy. 43 and B3, The 
stability of excitability and threshold is illustrated by the 
similarity in WT responses on the repetition of the experi- 
ment. 


size and parturition usually occurs overnight. The two 
regulatory conditions, 25 days’ pregnant and postpar- 
tum, were selected for study to characterize by 
comparison the effect of progesterone withdrawal (Pw) 
on uterine excitability and threshold. The premise, 
that it is Pw (rather than some coincidental change) 
which lowers threshold and increases excitability, had 
been examined about 12 hours postpartum in eight 
uterine strips of four rabbits which received 5 mg. of 
progesterone (intramuscularly in oil) immediately after 
delivery. 


Results 


Excitability and threshold during pregnancy and 
after birth. Fig. 5 illustrates differences in excitability 
and threshold between pregnant and postpartum 
uteri. One uterine strip (41) had been excised approx- 
imately 12 hours postpartum (P = 0.7 + 0.1 ng. per 
milliliter), while the other (B1) was excised on the 
twenty-fifth day of pregnancy (P = 9.1 + 1.2 ng. per 
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Fig. 6. The effects of pregnancy, parturition, and proges- 
terone treatment on excitability and threshold. A summary of 
the results obtained in 24 uterine strips approximately 12 
hours postpartum, 16 strips 25 days’ pregnant, and eight 
strips postpartum pretreated with P. Note the steeper 
decrease in WT of the pregnant and postpartum P pretreated 
than of the postpartum uterine strips during exposure to 
DEFS. Note also that threshold was higher (6 v. per 5 cm.) in 
the pregnant and postpartum P pretreated than in the 
postpartum uteri (4 v. per 5 cm.). 


milliliter). Having built up in both strips maximum WT 
in a steady state with 12 v. per 5 cm. stimuli (4/7 and 
B1), DEFS was applied: 10, 8, 6, 4, and 3 v. per 5 cm. 
(42 and B2). In contrast to the postpartum uterus 
which responded to stimuli of 4 v. per 5 cm. or higher 
(42), the pregnant uterus responded only to stimuli of 
6 v. per 5 cm. or higher and failed to respond to the 4 
v. per 5 cm. field (B2). In repeating the study, 
excitability amd threshold remained unchanged (43 
and B3), illustrating that the differences in excitability 
and threshold between these two uteri (of different 
regulatory background) are stable. 

Fig. 6 summarizes the results obtained in 12 
postpartum, eight pregnant, and four progesterone- 
treated postpartum uteri. DEFS (from 12 v. per 5 cm. 
to 10, 8, 6, 4, and 3 v. per 5 cm.) reduced WT step by 
step in all uteri by activating fewer and fewer cells of 
the total cell population. Apparently DEFS decreases 
the ratio: active/inactive cells and reduces WT 
(through the elastic “yielding” of the inactive cells). 

Fig. 6 also illustrates that this decrease in WT 
resulting from DEFS was steeper in the pregnant and 
P-treated postpartum uteri than in the untreated 
postpartum uteri. This finding is evidence that: (1) the 
excitability of the pregnant (as compared to the 
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Fig. 7. The effects of PGF, and ICI 81008 on the excitability and threshold of the pregnant uterus. 
Uterus: approximately 25 days’ pregnant. A] and B1, Excitability and threshold before treatment 
with PG’s. Threshold was 6 v. per 5 cm. 42, A3, A4, and B2, B3, B4. The PGF, and ICI 81008 were 
administered in concentrations increasing from 1,000 to 100,000 pg. per milliliter. Only when the 
concentration of PGF; and ICI 81008 was increased to the excessive value of 100,000 pg. per 
milliliter (44 and B4) was the threshold distinctly lowered (from 6 v. per cm. to 4 v. per cm.). The 
PG-induced increase in WT at higher fields was also moderate. 45 and B5, Washing the tissue with 
Krebs’ solution promptly restored threshold to the pretreatment value (6 v. per 5 cm.). 


postpartum) uterus is suppressed; (2) that this effect of 
pregnancy is due to a P action; (3) P increases while Pw 
decreases threshold. The difference in threshold 
between the pregnant (or P-treated postpartum) and 
the postpartum uteri was very highly significant 
statistically (p < 0.001). 

The effects of PGF», and its analogue ICI 81008 on 
uterine excitability and threshold. Fig. 7 illustrates 
that when the pregnant uterus was exposed to 
increasing concentrations of PGF, and ICI 81008 the 
effects of these two compounds on excitability and 
threshold were similar. However both PG’s were 
effective only at the unphysiologic concentration of 
about 100,000 pg. per milliliter (47, A2, A3, A4, and 
B1, B2, B3, B4) and even at this high concentration 
they only lowered threshold from 6 to 4 v. per 5 cm. 
(D). A single washing of the strips with Krebs’ so- 
lution suspended the effect of both PG's and in- 
creased threshold to its original value: 6 v. per 5 
cm. (E). Apparently, the 25 days’ pregnant uterus 
(P = 9.1 + 1.2 ng. per milliliter) is insensitive to PG’s 
even at unphysiologic concentration.” 

+ Fig. 8 illustrates that, in contrast to the pregnant 


uterus, the excitability and threshold of the postpar- 
tum uterus (P = 0.7 + 0.2 ng. per milliliter) were 
strongly affected by PGF,, (Al, A2, A3, and A4) and 
ICI 81008 (B1, B2, B3, and B4). A concentration of 
PGF,, or ICI 81008 as low as 10 pg. per milliliter 
lowered threshold from 4 to 3 v. per 5 cm. (42 and B2) 
and 1,000 pg. per milliliter reduced it to 2 v. per 5 cm. 
(A4 and B4). Furthermore, as the PG concentration was 
increased from 10 pg. per milliliter to 1,000 pg. per 
milliliter, the same electric field provoked greater and 
greater WT, demonstrating that by reducing threshold 
PG’s increase excitability. Apparently, the postpartum 
uterus is highly sensitive to PG’s, while the pregnant 
uterus is insensitive. Fig. 8 also illustrates an addi- 
tonal finding of considerable therapeutic interest. In 
an earlier study” ICI 81008 was about 50 times more 
efficacious as an abortifacient than PGF,,. Since during 
normal pregnancy PG’s cannot display their oxytocic 
potency, increased efficacy was explained by a 
prolonged action on microcirculation and fetoplacental 
or luteal endocrine functions, resulting in Pw and 
consequent decrease in myometrial threshold and 
increased excitability. The effects of PG’s on microcir- 
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Fig. 8. The effects of PGF,, and ICI 81008 on the excitability and threshold of the postpartum 
uterus. Uterus: approximately 12 hours; postpartum. 4/ and B1, Excitability and threshold before 
treatments with PG’s. In comparison with the pregnant uterus (Fig. 7), threshold was low (only 4 v. 
per 5 cm.). A2, A3, A4, and B2, B3, B4, PGF, and ICI 81008 were administered in concentrations 
increasing from 10 to 1,000 pg. per milliliter. Threshold already decreased (from 4 to 3 v. per 5 cm.) 
at the PG concentration of 10 pg. per milliliter. As the concentration of PG’s was raised, WT (induced 
by submaximal stimuli) increased, indicating increased excitability. At 1,000 pg. per milliliter PG 
concentration threshold decreased to 2 v. per 5 cm. 45 and B5, A single wash with Kreb’s solution 
suspended the effect of PGF,, on excitability and threshold, while repeated washing was needed to 
suspend the effect of ICI 81008, indicating strong binding at target sites. 


culation” and steroidogenesis*"'® have already been 
demonstrated. Fig. 8 illustrates that in comparable 
doses ICI 81008 (B1, B2, B3, and B4) did not reduce 
threshold or increase excitability more than did PGK, 
(Al, A2, A3, and A4). This finding indicates that, 
despite the greater abortifacient efficacy of ICI 81008, 
the oxytocic potency of these two PG’s is similar. 
However, threshold was restored by a single washing 
(with Krebs’ solution) after PGF,, (45), while repeated 
washing was needed after ICI 81008 treatment (B5). 
This finding suggests that the binding of ICI 81008 at 
target sites is stronger than that of PGF,,. 

Fig. 9 summarizes the results obtained by DEFS in 16 
pregnant and 24 postpartum uterine strips. Both PG’s 
affected the postpartum uteri significantly (4 and C), 
while the pregnant uteri only slightly (B and D). 
However, the effects of PGF,, and ICI 81008 on 
excitability and threshold were similar. Apparently, the 
high threshold of the pregnant uterus cannot be 
effectively reduced by either PGF,, or ICI 81008 and 
thus during normal pregnancy a true oxytocic action 
cannot be promptly induced by these compounds. This 


finding exposed the importance of the premise that it is 
P which sustains high threshold during normal preg- 
nancy and Pw (associated with parturition) which 
lowers threshold. The following study examined the 
validity of this premise. 

The effect of progesterone on excitability and 
threshold. Fig. 10 illustrates that twin uterine strips, 
removed about 12 hours postpartum from a rabbit 
which when delivered received 5 mg. of P (in oil, 
intramuscularly), had excitability and threshold indis- 
tinguishable from those of 25 days’ pregnant uteri (41, 
B1). Also the effects of PGF,, and ICI 81008 on the 
excitability and threshold of these uteri were charac- 
teristic of the 25 days’ pregnant uteri (42, A3, A4, and 


2a 


B2, B3, B4). Since these strips were excised postpar- 
tum, approximately 12 hours after the animals were 
exposed to progesterone treatment, the conclusion is 
inescapable that P was the regulatory agent which 
restored low excitability and high threshold (as well as 
pharmacologic refractoriness) in these uteri. 

The relationship between threshold and spontane- 
ous activity and the reversibility of the effects of 
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Fig. 9. The effects of PGF, and ICI 81008 on the excita- 
bility and threshold of the pregnant and postpartum uteri. A 
summary of the results obtained in 16 pregnant and 24 
postpartum uterine strips. The WT values were measured 
within the entire range of 10 to 10,000 pg. per milliliter PG 
concentrations. However, at the same field strength of 
stimulation the values were averaged to demonstrate that at 
all levels of electric stimulation, both PG's significantly 
increased the excitability of the postpartum uteri (4 and C) in 
contrast to that of the pregnant uteri (B and D). 


PGF,, and ICI 81008. Fig. 11 illustrates the relation- 
ship between threshold and spontaneous activity. After 
the build up of maximum WT (41), DEFS revealed 
that threshold is 4 v. per centimeter and that at this 
level of threshold there is no spontaneous activity 
under the present experimental conditions (42). 
Treatment of the uterus with 100 pg. per milliliter ICI 
81008 promptly triggered spontaneous activity (which 
increased as the compound penetrated the tissue). WT 
also increased at all levels of electric stimulation 
indicating increased excitability as threshold decreased 
to l v. per 5 cm. The first washing did not suspend 
spontaneous activity (43), which was explained by the 
sustenance of low threshold: 2 v. per 5 cm. (44). 
Repeating the experiment showed (45 to A8) that a 
total of six washings were needed to restore threshold 
to the pretreatment value of 4 v. per 5 cm. and to 
suspend spontaneous activity. Apparently the mag- 
nitude and frequency of spontaneous uterine activity is 
controlled (at least partly) by changes in threshold. The 
study also showed that through its effect on threshold 
ICI 81008 controlled the spontaneous activity of the 
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uterus. Under the present experimental conditions the 
critical threshold value was ~ 3 v. per 5 cm.; when 
threshold was below 3 v. per 5 cm. spontaneous uterine 
activity appeared, while when threshold was above this 
value it was not generated. 

Fig. 11 also illustrates (49) that 100 pg. per milliliter 
PGF, also triggered spontaneous activity by increasing 
excitability and reducing threshold from 4 to 2 v. per 5 
cm. However (in contrast to ICI 81008, PGF,, was 
readily removed as indicated by the disappearance of 
spontaneous activity, decrease in excitability, and 
increase in threshold from 2 to 4 v. per 5 cm. by a 
single washing (4/0). 

Apparently the effects of both PGF,, and ICI 81008 
were reversible. Both compounds were successfully 
removed from the same uterus by washing with Krebs’ 
solution. However, six consecutive washings were 
needed to suspend the effect on excitability and 
threshold of 100 pg. per milliliter ICI 81008 (42-A8), 
while a single washing suspended the effect of 100 pg. 
per milliliter PGF,,. 


Comment 


The present studies were prompted by the recogni- 
uon that threshold control is a basic regulatory process 
of considerable interest in reproductive medicine. The 
therapeutic control of threshold became a pressing 
clinical problem when it was realized? that the pregnant 
uterus responds only to stimulants when they are given 
in pharmacologic doses, and even then its response is 
an unphysiologic contracture. In order to “convert” 
this contracture response to a normal oxytocic re- 
sponse, for example, high level cyclic IUP (which 
approximates the maximum working capacity of the 
organ, IUP = 2WT/R), the uterus had to be converted 
first from a refractory to a reactive tissue by a marked 
reduction in P levels.?-'® 

The meaningful examination of threshold control 
presented technical problems. For, being made up 
from billions of cells which are significantly different 
from one another in electrophysiologic properties, 
even under well-defined regulatory conditions,”* ** the 
threshold of only few cells rather than that of the whole 
uterus could be characterized with intracellular mi- 
croelectrodes. Therefore, a technique had to be de- 
veloped which could quantitate threshold by “averag- 
ing” the excitability of all myometrial cells in the 
excised tissue and in so doing characterize the regula- 
tory condition of the uterus. The in vitro method of 
“decreasing the electric field stimulation” (DEFS) 
provided a simple, reliable, and quantitative 
technique.” 7 
This method determined, in approximately 30 
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Fig. 10. The effects of PGFz« and ICI 81008 on the excitability 
and threshold of the progesterone-treated postpartum 
uterus. Uterus: approximately 12 hours’ postpartum, but ani- 
mal received 5 mg. progesterone after parturition. A] and 
B1, Excitability and threshold before PG treatment. Thres- 
hold was 4 v. per 5 cm. A2, A3, A4, and B2, B3, B4, PGF», and 
ICI 81008 were administered in concentrations increasing 
from 1,000 to 100,000 pg. per milliliter. 44 and B4, Only 
when the concentration of PGFs, and ICI 81008 reached the 
excessive value of 100,000 pg. per milliliter was threshold 
lowered (from 6 to 4 v. per 5 cm.). The PG-induced increase 
in WT was also moderate. A5 and B5, Washing the tissue with 
the Kreb’s solution promptly restored threshold to the 
pretreatment value (6 v. per 5 cm.). 


minutes after the exposure of the uterine strips to the 
in vitro environment: (1) the optimum electric field 
and maximum WT as reference points; (2) excitability, 
by changes in WT induced by a standard series of 
DEFS; (3) threshold, by the minimum field strength 
which triggered WT; (4) the effect on WT, excitability, 
and threshold of endogenous regulatory changes; (5) 
the effect on WT, excitability, and threshold (which 
together characterize pharmacologic actions) of 
exogenous stimulants and suppressors; (6) the rela- 
tionship between threshold and spontaneous activity of 
the uterus; (7) the relationship between the binding of 
active compounds and the duration of their effects on 
WT, excitability, and threshold. 

This method (which opened up other lines of 
investigation as well, for example, in uterine 
bioenergetics) provides average values for uterine 
excitability, threshold, and pharmacologic reactivity 
rather than describes single myometrial cells in terms 
of membrane and action potentials, pacemaker activity, 


February 15, 1976 
Am. J. Obstet. Gynecol. 


etc.?™ 24 27 DEFS is no substitute for the intracellular 


microelectrode technique and vice versa. Therefore, 
the two procedures should be used side by side for the 
in depth characterization of uterine function and 
regulation in those instances when one of them 
provides partial information only. Nor does DEFS 
substitute for the study of uterine function in situ, 
However (as shown by the present experiments), DEFS 
can characterize the regulatory conditions of the uterus 
as well as pharmacologic effects, prior to the in situ 
examination of new therapeutic agents in animal 
“models” and patients. In some instances DEFS already 
predicted the outcome of the in situ studies.?* °° 

At the twenty-fifth day of pregnancy (P = 9.1 + 1.2 
ng. per milliliter) uterine excitability was suppressed 
and threshold was high (6 v. per 5 cm.). In contrast, 
postpartum (P = 0.7 + 0.2 ng. per milliliter) excitabil- 
ity was high and threshold was low (4 v. per 5 cm.). 
That this significant difference in threshold between 
pregnant and postpartum uteri (P < 0.001) was an 
effect of P had been demonstrated by restoring high 
threshold through treatment with P in the postpartum 
uteri. 

It could be argued that excitability and threshold 
(presently averaged by recording the WT responses of 
the uterus to DEFS) may not only depend on the 
excitatory characteristics of the individual myometrial 
cells of the examined tissue, but also on electric 
communication between the external and internal 
layers of these cells. For the electric current applied 
must penetrate promptly into the stimulated organ to 
activate its inner layers, or the outer layers must 
conduct the action potentials rapidly toward the inner 
layers to promote their participation in activity. Thus 
radial condition can increasingly affect WT as the 
stimulus decreases if W is so excessive that the 
stimulating current cannot penetrate it. This is a valid 
argument. 

However, in the present studies, when 25 days’ 
pregnant and ~ 12 hours’ postpartum uteri were 
studied comparatively, W of the postpartum uteri was 
greater than that of the 25 days’ pregnant uteri. If, 
therefore, radial conduction promoted WT by increas- 
ing the participation of the inner layers in activity, then 
the 25 days pregnant uteri of lesser W were promoted 
more than the postpartum uteri. Yet the decline of WT 
on DEFS was steeper and threshold higher in the 25 
days’ pregnant than in the postpartum uteri. Further- 
more, when the animals received P treatment after 
having given birth, the W of these and the untreated 
postpartum uteri were similar. Yet the decline in WT 
of the P-treated postpartum uteri was steeper and their 
threshold higher than those of the untreated postpar- 
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Fig. 11. The effects of ICI 81008 and PGF,, on spontaneous activity, excitability, threshold and 
recovery. Uterus: approximately 12 hours’ postpartum. A/, The preparatory steps before the study. 
A2, The effect of DEFS and the assessment of spontaneous activity. When threshold was 4 v. per 5 
cm. there was no spontaneous activity (43), but 100 pg. per milliliter of ICI 81008, by lowering 
threshold (from 4 to 1 v. per 5 cm.), induced it and increased excitability. 43, A4, A5, A6, A7, A8, 
Excitability and spontaneous activity decreased simultaneously when threshold was increased by the 
removal of ICI 81008 through repeated washing of the uterus. 49, The effect of 100 pg. per 
milliliter PGF, was similar to that of ICI 81008, but it was suspended by a single washing. 


tum uteri. If, therefore, limitations in radial conduc- 
tion did contribute to the decrease in WT when DEFS 
approximated threshold values, the 25 days’ pregnant 
uteri of smaller W were affected less by this parameter. 
Therefore, if the threshold values of the 25 days 
pregnant and postpartum uteri were corrected for W, 
the differences between them should increase. 

The observed difference in threshold between the 
pregnant and postpartum uteri is of considerable 
interest, specifically if the additional finding is con- 
sidered that, when threshold is high, spontaneous 
activity is suppressed and the uterus fails in responding 
to physiologic doses of stimulants. For then it becomes 
apparent that while the uterus sustains maximum 
working capacity throughout pregnancy, this potential 
cannot be converted to high-level cyclic IUP by 
endogenous or even excessive exogenous stimulation 
until threshold is lowered by Pw. On the other hand, 
since the intrinsic uterine stimulant is also present 
throughout pregnancy, a mere Pw can promote activity 
by lowering threshold. Thus the present studies fully 
exposed the significance of endogenous Pw (which 
occurs near term and precociously in cases of 
threatened premature labor) and also of Pw exoge- 


nously provoked by luteectomy, hypertonic saline, or 
PG impact. 

The present demonstration that in physiologic 
concentrations PGF,, lowers threshold and increases 
excitability if threshold has already been lowered by Pw 
is a point of additional interest. So is the finding that 
the oxytocic potency of its synthetic analogue ICI 
81008 (which is a considerably more potent abortifa- 
cient than PGF,,) is not greater, only its binding to 
myometrial sites is stronger and thus its action is 
prolonged. 

Together, the present observations suppliment ear- 
lier findings regarding the 
mechanism of PG action. By showing that oxytocic 
action is controlled by threshold and threshold by P 
and that the oxytocic actions of PGF,, and ICI 81008 
are similar, the present studies exposed the significance 
of the effect of PG’s on 
fetoplacental and luteal endocrine functions, and 


and interpretations, 


2a 
uterine microcirculation. 


consequently on the regulatory balance of the preg- 
nant uterus. This information may be useful when 
protocols are designed for the clinical study of PG’s. 
However, perhaps the broadest and most immediate 
practical application of the technique of DEFS is in the 
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reliable screening of new oxytocic compounds and 
suppressors of therapeutic promise. For, once twin 
strips are in a steady state (and of course more than one 
pair may be used simultaneously if desired), the action 
of a potential uterine stimulant or suppressor can be 
characterized and quantitated in a few minutes. With 


the use of, for example, PGF,, (a stimulant) and 


Naproxen (a suppressor of PG synthesis) as standards, 
the regulatory potency of new compounds can be 
characterized comparatively. 

As already demonstrated, if the compound is active 
in vitro, it is also active in situ** = 28 and the 
information obtained in animal “models” promotes the 
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Effect of ampicillin administration on estradiol, 
estriol, and cortisol levels in maternal plasma and 


on estriol levels in urine 


S. SYBULSKI, M.Sc., Pu.D. 
G. B. MAUGHAN, M.D., F.R.C.S. 
Montreal, Quebec, Canada 


Ampicillin treatment in the last trimester of pregnancy had no significant effect on the 
levels of estradiol, estriol, or cortisol in maternal plasma. Urinary estriol excretion was, 
however, notably decreased during or following ampicillin treatment in six out of 10 
patients. These resulis suggest that the plasma estrogen assays have greater validity than 
the urinary estriol assay in assessing fetoplacental endocrine function during a pap of 


ampicillin treatment of the mother. 


WE ROUTINELY assess the endocrine function of the 
fetoplacental unit in high-risk pregnancies by determi- 
nation of estriol levels in maternal plasma and urine 
and by determination of estradiol levels in maternal 
plasma. In view of a recent report that ampicillin 
administration per se significantly depresses estriol 
levels in plasma and urine,! we wished to determine 
whether ampicillin exerts a similar effect on plasma 
estradiol. If it did not, the estradiol assay would be the 
assay of choice in high-risk pregnancies during ampicil- 
lin treatment, especially since we have found that 
maternal plasma estradiol levels accurately reflect the 
metabolic status of the fetoplacental unit in such 
pregnancies.” 

Cortisol concentrations in the maternal plasma were 
simultarieously assessed to investigate the possibility 
that the reported ampicillin effects on’ estriol levels 
might be a reflection of maternal stress while treated. 
Relatively high levels of glucocorticoids in the maternal 
circulation may result in decreased levels of estrogens 
in maternal plasma and urine.? 


Materials and methods 


Noninfected patients who were hospitalized in the 
last trimester of pregnancy for threatened premature 
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labor, mild toxemia, pruritus, or observation for other 
complications were treated with ampicillin. The steroid 
assays were performed for 7 consecutive days in most 
cases. Days 1 and 2 were control, following which a 500 
mg. dose of ampicillin was given orally four times per 
day for 3 days, and days 6 and 7 were post-treatment 
controls. Any deviation from this schedule is indicated 
in the results. More than seven determinations of some 
steroids were performed in some patients and in others 
less than this amount. 

Estriol levels in plasma and urine were measured by 
radioimmunoassay according to the method of Gur- 
pide and associates.* Although this method actually 
measures total estrogens, estriol generally accounts for 
at least 80 per cent of estrogens produced in late 
pregnancy. 

Estradiol and cortisol levels in plasma were deter- 
mined by competitive protein-binding method employ- 
ing human late pregnancy plasma as the source of the 
binding proteins, sex hormone-binding protein, and 
transcortin, as described in detail elsewhere." ê 


Results 


All steroid values observed in each patient are shown 
individually in Figs. 1 to 4. 

Some degree of day-to-day fluctuation in plasma 
steroid levels is generally observed in hospitalized 
patients and it was observed in the present patients 
before, during, and after ampicillin treatment. In this 
context, Figs. 1 to 3 show that ampicillin treatment had 
no notable effect on the levels of estradiol, estriol, or 
cortisol in maternal plasma. This was confirmed by 
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Fig. 1. Maternal plasma estriol concentrations in 11 patients 
before, during and after ampicillin treatment. Values during 
treatment are indicated by a dot in a circle. 
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MATERNAL PLASMA CORTISOL ( pg00 mi) 
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Fig. 2. Maternal plasma cortisol concentrations in 11 pa- 
tients before, during and after ampicillin treatment. Values 
during treatment are indicated by a dot in a circle. The small 
arrow indicates that the patient was in spontaneous labor. 


statistical evaluation of data from all patients pooled 


into before, during, and after ampicillin treatment 


categories, as indicated in Table I. The differences in 
mean values in these categories were not significant for 
plasma estradiol, estriol, or cortisol. 

On the other hand, because of the wide range in 
interpatient values, pooling data for statistical purposes 
in the case of urinary estriol determinations obscured 
the fact that ampicillin treatment did affect urinary 
estriol excretion in some patients, as indicated in Fig. 4. 
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Fig. 3. Maternal plasma estradiol concentrations in 11 patients 
before, during and after ampicillin treatment. Values during 
treatment are indicated by a dot in a circle. The’small arrow 
indicates time of onset of heavy bleeding associated with 
placenta previa. i 


MATERNAL URINARY ESTRIOL ( mg/24 hr ) 
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Fig. 4. Maternal urinary estriol concentrations in 10 patients 
before, during, and after ampicillin treatment. Values ob- 
served during treatment are indicated by a dot in a circle. + 
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Table I. Effect of ampicillin treatment on estradiol, estriol, and cortisol levels in maternal plasma and on 
urinary estriol excretion 














Steroid 


` Before treatment During treatment 


Steroid concentrations * 





After treaiment 


Plasma estradiol (ag/100 ml.) 1.74 + 0.18 (26) 1.92 + 0.20 (32) 1.85 + 0.23 (22) 
Plasma estriol (ug/100 mL) 16.3 +-2.0 (26) 149 +16 (31) 15.7 +23 (21) 
Plasma cortisol ( #g/100 ml.) 21.6 +17 (23) 21.3 41.3 (34) 204 + 1.4 (22) 
Urinary estriol (mg/2¢4 hr.) 28.7 + 2.7 (19) 29.1 42.3 (32) 31.2 + 3.5 (19) 





*Values are the mean + standard error; those in parentheses are the number of samples. The differences in mean steroid values 
observed before, during, and after ampicillin treatment are in each case not statistically significant. 


A sustained decrease in values during treatment was 
observed in four of 10 patients (curves A to D). A fifth 
patient (curve £) showed an initial decrease in estriol 
excretion followed by an increase while treated. In 
another patient (curve F) estriol levels decreased 
markedly following treatment. Values in the four 
remaining patients, including the two afflicted with 
pruritus (curves G and H), were either unchanged or 
increased during treatment. , 


Comment 


These results indicate that ampicillin treatment in 
the last trimester of pregnancy has no significant effect 
on the levels of estradiol, estriol, or cortisol in maternal 
plasma. The findings with respect to cortisol suggest 
that maternal stress which could affect fetoplacental 
function was not a factor in this study; excessive levels 
of cortisol in the maternal circulation, can result in 
suppression of biosynthesis of estrogen precursors by 
maternal and fetal adrenals.’ 

An evident decrease in urinary estriol values during 
ampicillin treatment was observed in about half of the 
patients. Possibly ampicillin interfered with the en- 
terohepatic circulation of estriol in these particular 
cases, causing greater excretion in the feces. This effect 


of ampicillin in pregnant patients has recently been 
reported by Tikkanen and associates.” 

Although not all patients were affected (including 
the two patients with pruritus) the present results tend 
to agree with the findings of Willman and Pulkkinen’ 
in regard to effect of ampicillin treatment on urinary 
estriol excretion but disagree with the latter authors’ 
findings of a significant concomitant suppression of 
estriol levels in maternal plasma. ` 
_ The present results indicate that the plasma estradiol 
and estriol tests have greater validity than the urinary 
estriol assay in high-risk pregnant patients during a 
period of ampicillin treatment. 

Two patients were delivered soon after ampicillin 
treatment. Labor was normal and at term in one case; 
in the other, an emergency cesarean section was 
performed for placenta previa with bleeding at 37 
weeks’ gestation. Of the steroids measured only plasma 
estradiol reflected this complication. The newborn 
infants were apparently normal in both cases. 


The urinary and plasma estriol determinations were 
done in the Endocrine Laboratory of the Royal 
Victoria Hospital. The authors thank Doctors A. 
DeLeon and J. Chow for assistance. 
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Human pregnancy-associated plasma proteins 
during the postpartum period 
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The plasma levels of four pregnancy-associated plasma proteins (PAPP’s) and pregnancy 
zone protein (PZP) were studied in women after delivery of a single viable infant by gel 
immunodiffussion methods. Data from 89 random samples and 85 serial specimens from 
five women revealed that both PAPP-B and HPL (PAPP-D) disappeared within a day 
after delivery. PAPP-A showed a rapid drop in the first 2 or 3 days post partum and 
became nondetectable in 4 to 6 weeks, with a half-life of 3 to 4 days. PAPP-C had a 
sharp decrease by the second postpartum day and was not detected 3 to 4 weeks later, with 
a half-life of 1 to 2 days. None of the PAPP’s was detected again during the rest of the 
14 postpartum weeks studied. In contrast, the PZP showed a much slower decrease or 
even a temporary increase during the first 2 weeks post partum, it remained readily 


detectable over the entire 14 weeks studied. 


CERTAIN proteins become readily detectable in ma- 
ternal plasma during gestation that are undectectable 
prior to pregnancy.1~5 Four such pregnancy-associated 
or -specific plasma proteins (PAPP’s) were revealed 
with immunologic methods in our laboratory.°-* They 
differed from each other in molecular weight, 
sedimentation rate, electrophoretic mobility, isoelectric 
point, as well as other properties,’ and were not 
detected in cord serum. Three of them have been 
purified over 100-fold and monospecific antisera 
against them have been prepared.® By comparing the 
immunologic specificity of monospecific antisera to 
_ the PAPP’s and possibly related proteins from other 
investigators,® it was revealed that one of the PAPP’s 
(PAPP-D) is human placental lactogen (HPL). Another 
(PAPP-C) is identical to the pregnancy-specific £,- 
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glycoprotein (SP,) described in 1971 by Bohn. The 
other two (PAPP-A and PAPP-B) may represent newly 
discovered human plasma proteins since they were 
unrelated to many of the proteins which had been 
described in association with pregnancy, such as 
a,fetoprotein, oxytocinase, chorionic gonadotropin, 
pregnancy zone," a,-pregnoglobulin,” pregnancy- 
associated globulin (PAG),® Pal,“ new serum 
a-macroglobulin,® Xh,” SP;,1° and pregnancy- 
associated a,-globulin.4* Evidence has been obtained 
which indicates that the latter eight actually represent 
the same protein. For convenience and historical 
reasons, this will be referred to below as pregnancy 
zone protein (PZP). 

During gestation, the plasma levels of these PAPP’s 
rose steadily during the second trimester and increased 
steeply in the early part of the third trimester.” 
PAPP-A continued to rise until the end of gestation, 
whereas PAPP-C reached a plateau late in the third 
trimester. HPL (PAPP-D) showed a trend similar to 
PAPP-C. The quantitative pattern of PAPP-B could not 
be determined because of technical reasons, but it was 
detected with increased frequency as gestation pro- 
gressed. The present report is concerned with mea- 
surement of the PAPP’s, as well as the PZP in the 
plasma of women during the postpartum period. 
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Fig. 1. Scatter diagram of PAPP-A concentration in early 
postpartum plasma. Means are connected with a solid line. 
DD, day of delivery. 


Materials and methods 


Two collections of plasma samples were obtained 
from the University of Miami Medical Center. The first 
consisted of 89 specimens from 55 women, represent- 
ing single or repeat bleedings. They were obtained 0 to 
16 days after term delivery of a single viable baby. 
These samples were assayed in duplicate for the 
concentration of PAPP’s by the quantitative crossed- 
immunoelectrophoresis method described earlier.” 
The second group of 85 plasma samples were drawn 
serially from five normal women during the period 
between 6 weeks ante partum* and 14 weeks post 
partum. None of these received estrogen therapy 
during the first 4 weeks after delivery; one patient 
started estrogen-progesterone contraception (Norinyl) 
8 weeks post partum. The concentrations of the 
PAPP’s, as well as PZP, were measured in duplicate by 
Laurell’s “rocket” electroimmunodiffusion method 
with the monospecific antisera available, as well as by 
crossed-immunoelectrophoresis (for the detection of 


*In this report, ante partum refers to the time before 
delivery. 
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Fig. 2. Scatter diagram of PAPP-C concentration in early 
postpartum plasma. Means are connected with a solid line. 
DD, day of delivery. 


PAPP-B). The former technique is the same as the 
latter, except that electrophoresis in the first direction 
is omitted. The values obtained by both methods 
showed good agreement in the case of PAPP-A, -C, and 
-D. 

Poly- and monospecific rabbit antisera to the PAPP’s 
for the assay system were prepared as described 
elsewhere.’ Goat monospecific antiserum to PZP was 
generously donated by Dr. Berne of Indiana Universi- 
ty. 

A reference pregnancy plasma pool was concen- 
trated fourfold by lyophilization to serve as a standard, 
and its contents of PAPP and PZP were arbitrarily 
assigned values of 100 units per milliliter, as described 
earlier.” 


Results 


Random samples. The data from these samples were 
grouped according to the time post partum, and 
charted in relation to the values previously obtained 
during late pregnancy.” As shown in the scatter 
diagram of Fig. 1, the plasma concentrations of 
PAPP-A increased until the day of delivery, then 
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Fig. 3. Scatter diagram of HPL (PAPP-D) concentration in 
early postpartum plasma. Means are connected with a solid 
line. DD, day of delivery. Numbers in circles refer to the 
number of samples tested. 


Table I. Detection of PAPP-B in the postpartum 
plasma samples by crossed-immunoelectrophoresis 


No. with PAPP-B|/ 
Time of pregnancy No. examined Per cent 


Last month of pregnancy 32/65 49 
Day of childbirth 11/22 _ 50 
] to 16 days postpartum 0/67 ; 0 





showed a sharp drop in the first 2 days post partum, 
followed by a slower decrease to low levels during the 
rest of the period studied. It remained detectable in 
almost all specimens at the end of the second week post 
partum. The mean PAPP-A levels at 1 and 2 days post 
partum were 70 and 40 per cent of that found on the 
day of delivery, suggesting a half-life of 1 to 2 days for 
this pregnancy protein. 

The PAPP-C levels 1 day after delivery were not 
much different from those seen in the last month of 
pregnancy. By the second day post partum, however, a 
sharp drop of more than 50 per cent occurred, which 
was followed by a more gradual decrease over the next 
2 weeks (Fig. 2). By the end of the second week, 
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PAPP-C was nondetectable in five of the 10 specimens 
tested. Both PAPP-B and HPL (PAPP-D) started to 
disappear rapidly on the day of childbirth and were not 
detectable 1 day after delivery or thereafter (Fig. 3 and 
Table I). 

The rise in the PAPP’s during pregnancy and their 
fall after delivery are diagrammatically summarized in 
Fig. 4, which incorporates the above data with those 
obtained earlier.” The median values, although often 
slightly lower, showed similar trends. PAPP-A was the 
last to increase during gestation, but it continued to rise 
until the day of delivery. PAPP-C began to rise earlier 
and less steeply, but reached a plateau during the last 
several weeks of pregnancy. Both PAPP-A and PAPP-C 
dropped sharply after delivery, but PAPP-C decreased 
more rapidly in the first week of the postpartum 
period. HPL (PAPP-D) rose steeply during the third 
trimester, reached its highest concentration during the 
middle part of the third trimester, and then dropped 
precipitously after delivery to nondetectable levels. 
Although PAPP-B cannot yet be quantitated because of 
technical reasons, it also appeared to increase during 
the last trimester, but like HPL (PAPP-D) it became 
nondetectable very rapidly after childbirth. 

Serial sampling of individual women. Because of 
the rather large variation between women in the 
plasma concentrations of PAPP’s shown above (Figs. 1 
to 3) and in earlier studies,” it was felt of importance to 
serially determine the PAPP concentrations in indi- 
vidual women shortly before delivery and through the 
postpartum period. For this reason, serial samples 
from five patients were analyzed approximately 
biweekly during 6 weeks ante partum, daily during the 
first week post partum, and then weekly for an 
additional 13 weeks. The PZP was also analyzed in 
these specimens to determine if it correlated with any 
of the PAPP’s. 

Although the levels of these proteins showed the 
expected wide range of concentrations in-the different 
women, in the same individual they did not show wide 
fluctuations, but revealed smoothly progressive 
changes over these time periods (Fig. 5). In the three 
instances where samples were available on the day of 
delivery and at 1 day post partum, both PAPP-A and 
PAPP-C showed a significant drop in the first day. HPL 
(PAPP-D) became neondetectable in all instances at 1 
day post partum, as did PAPP-B. In all five patients, 
PAPP-A and PAPP-C showed a pattern of rapidly 
decreasing levels during the first 2 weeks, similar to 
that seen with the random samples. PAPP-C became 
uniformly nondetectable by 3 or 4 weeks; PAPP-A 
dropped to trace levels at 3 to 5 weeks and was no 
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Fig. 5. Plasma concentration of PAPP-A, PAPP-C, HPL (PAPP-D), and pregnancy zone protein in 
serial samples from five women before and after delivery. DD, day of delivery. 


386 Lin et al. 


PLASMA CONCENTRATION 


2345678 91 H128 
WEEKS POSTPARTUM 





nN 
oO 


5 





PLASMA CONCENTRATION 





PAPP-A oe 





weeks56 12 | | 23 4567 23456789 10112314 
ANTEPARTUM DAYS POSTPARTUM WEEKS POSTPARTUM 





February 15, 1976 
Am. J. Obstet. Gynecol. 


PLASMA CONCENTRATION 
















weexsS-6 12[ 1234567 psqa567890N234K 
ANTEPARTUM DAYS POSTPARTUM WEEKS POSTPARTUM 


PLASMA CONCENTRATION 


p PAPP-A o——« e 





1234567 
weexs5-6 H 2345678 910111213 14 
ANTEPARTUM * DAYS POSTPARTUM WEEKS POSTPARTUM 


Fig. 6. Comparison of changes in plasma concentration among PAPP-A, PAPP-C, HPL (PAPP-D), 
and pregnancy zone protein in four women after delivery. The trends of these proteins in the fifth 
woman (No. 9) were similar to those in patient No. 11. DD, day of delivery. 


longer detected in any case after 6 weeks. On the other 
hand, the PZP did not show any striking changes in 
concentration until the second and third weeks after 
delivery. Its level in two women (Nos. 8 and 12) even 
showed a temporary increase during the first week. 
The rate of decrease of PZP. was also significantly 
slower than that seen with the PAPP’s. In further sharp 
contrast to the PAPP’s, PZP remained detectable by 
these methods during the entire period studied, up to 
14 weeks post partum. A small rise in PZP was observed 
in one women (No. 10) during the period between the 
tenth and fourteenth weeks post partum, coinciding 
with the start of hormonal contraception. In four of 
the five women studied, the concentration of PZP was 
relatively low just prior to delivery, in relation to the 
reference specimen which represented a fourfold 
concentrate of a late pregnancy plasma pool. 

The rates of change in the various PAPP levels and 
PZP in single individuals are shown in Fig. 6. It 
appeared that the decrease and disappearance of the 
PAPP’s were sequential in all of the five women, 


starting with HPL (PAPP-D) and PAPP-B, followed by 
PAPP-C, and then PAPP-A. The time course of the 
changes in PZP concentrations showed no correlation 
with the rate of decrease of any particular PAPP in 
these individuals. By comparing the plasma levels in 
three women (Nos. 8, 10, and 11) during the first few 
days post partum, the half-lives of PAPP-A and 
PAPP-C were roughly estimated to be 3 to 4 and 1 to 2 
days, respectively, the former being slightly longer 
than the value obtained from the random samples. 


` Comment 


The rapid decrease and disappearance of all the 
PAPP’s was shown to coincide crisply with the termina- 
tion of gestation. Furthermore, none of the PAPP’s 
increased or reappeared after becoming nondetectable 
during the 3 month post partum period. Bohn’ also 
failed to detect pregnancy-specific 8,-glycoprotein 
(which is identical to PAPP-C) in any of the three 
serum samples collected 5 to 14 weeks after delivery. In 
sharp contrast, the PZP remained at relatively high 
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levels for the first 2 weeks post partum, although it 
showed a gradual decrease during this period. The 
PZP was still present in readily detectable concentra- 
tions during the rest of the 14 weeks studied. These 
latter data are in general agreement with the findings 
of Studd and associates, Bohn, Berne,!® 2? and von 
Schoultz, who detected PZP in women 2 to 3 months 
after delivery of normal infants. These findings 
suggest that the PAPP’s are direct or primary responses 
to gestation, while the PZP is secondarily related to 
pregnancy. The elevation of PZP in patients with 
various malignancies is compatible with this concept, ‘* 
% in contrast to the finding that none of the PAPP’s has 
thus far been seen in the serum of cancer patients.” In 
any event, it is reasonable to assume that the PZP 
differs from all the PAPP’s with regard to their biologic 
activities. 

The smooth progression of PAPP levels in individual 
patients during the postpartum period suggests that 
the wide range of values observed in different women 
at the same stage of the gestational process is valid. 
This broad scatter of values indicates that any potential 
diagnostic usefulness of these measurements will 
require serial samples, or very extreme divergence 
from the normal range. It would be of interest to study 
the PAPP levels in individual women during several 
pregnancies to determine if a tendency toward low or 
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high concentrations during gestation is characteristic 
of that individual. 

Because the PAPP’s do disappear so rapidly follow- 
ing delivery, it is reasonable to speculate that they may 
arise from the placenta or fetus. Since cord blood and 
amniotic fluid do not contain any PAPP’s detectable 
with the technique used, the fetus is unlikely to be the 
source. Quantitative studies are currently being carried 
out to determine if the placenta synthesizes PAPP-A, 
-B, and Eo in addition to HPL. 

The half-life of HPL (PAPP-D) has been shown to be 
20 to 30 minutes.» ? The present study confirmed the 
fast rate of disappearance of this hormone, which 
became undetectable by the methods used 1 day after 
the removal of the tissue of origin, The rapid 
disappearance of PAPP-B during the postpartum 
period suggests that it also may have a very short 
half-life. The half lives of PAPP-A and PAPP-C, as 
estimated with random samples, were similar to—but 
somewhat shorter than—those with serial samples. 
Because of the large variation in the PAPP levels 
among individuals, the estimates from serial samples 
may be more precise, although a much larger series will 
be required for an accurate determination. In addition, 
samples collected at closer time intervals just prior to 
delivery will be required for careful analysis of the 
changing PAPP levels during this critical period. 
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In 2,000 consecutive patients having glucose tolerance tests in pregnancy hyperghicemia 
(= ninety-fifth percentile) was associated with increased placental weight (p < 0.01) but 
not with increased fetal birth weight. Patients with hypoglycemia (= fifth percentile) were 
more likely to have small-for-dates babies (p < 0.01). Perinatal death was related to 
maternal glucose tolerance, being reduced from 1.3 per cent in the total series to 0.6 per 
„cent when normoglycemia was present (p < 0.05); it was significantly increased in the 
presence of maternal hyperglycemia (p < 0.001) and hypoglycemia (p < 0.01). A 
combination of abnormal glucose tolerance and subnormal estriol excretion detected 
pregnancies with significantly higher ‘incidences of fetal and placental growth retardation, 
major fetal malformations, and perinatal deaths: Moreover, the combination of , 
normoglycenia and normal estriol excretion (62.3 per cent of patients) was associated 
with a very favorable pregnancy outcome (0.4 per cent perinatal death rate). 
Hypoglycemia was at least as significant as hyperglycemia in terms of unfavorable 
pregnancy outcome, _ especially when associated with subnormal estriol excretion. 


GLUCOSE TOLERANCE testing in pregnancy has 
principally been directed toward the detection of 
diabetes mellitus.! Because the glucose tolerance test 
has been regarded as an unsuitable laboratory i Don 
gation for routine performance i in all pregnancies,” a 
policy of undertaking the test only in selected patients 
has led to publication of many means of selection of 
possibly ‘diabetic patients.* 4 However, it is acknowl- 
edged that a number of patients with gestational 
diabetes will still be missed by such methods of 
selection.* 

If the glucose tolerance test was more broadly 


From the Mercy Maternity Hospital, and the Department 
of Obstetrics and Gynaecology, University of Melbourne: 


Supported by a grant from the National Health and 
Medical Research Council of Australia. i 


Received for publication October 31, 1 974. 
Revised February 20, 1975. 
Accepted March 3, 1975. 


Reprint requests: Dr. David A. Abell, Dept. of Obstetrics 
and Gynaecology, Mercy Maternity Hospital, Clarendon 
St, East Melbourne, Australia, 3002. 


388 


interpreted and detected associations with pregnancy 
complications, then routine performance of the test in 
all pregnant patients may be justified. In the process all 
patients with gestational diabetes would be diagnosed. 

Diabetes mellitus in pregnancy has an increased 
incidence of low estriol excretion,® while subnormal 
urinary estriol excretion in pregnancy is associated 
with an increased incidence of small-for-dates babies 
and placentas, perinatal death, and fetal malforma- 
tions.® T 

The purpose of the present study was to assess a new 
method of classification of glucose tolerance test results 
in prégnancy -by defining hyperglycemia, hypo- 
glycemia, and normoglycemia, and to evaluate the 
significance of urinary estriol excretion when glucose 
tolerance was ‘abnormal in late pregnancy. The preg- 
nancy outcome in each classification when the tests 
were performed i in a consecutive series of patients i is 
reported. 


Materials and methods 


Both glucose tolerance tests and urinary estriol 
excretion are routinely measured on all prenatal 


Volume 124 
Number 4 


patients at the Mercy Maternity Hospital. This series 
consisted of 2,000 consecutive patients, 1,000 clinic, 
and 1,000 private. The only patients excluded from 
analysis were 9 known diabetics, all of whose infants 
survived, and those with muliple pregnancies. 

A standard 50 Gm. oral glucose tolerance test was 
performed at 32 to 34 weeks’ gestation in the morning 
following an overnight fast. Plasma glucose was 
measured in capillary blood, obtained from a finger 
prick, by the glucose oxidase method using a Beckman 
glucose analyzer. Plasma glucose was measured on a 
fasting specimen and 1, 2, and 3 hours after the 
ingestion of glucose. 

The ninety-fifth and fifth percentiles were calculated 
for each plasma glucose reading. These were sepa- 
rately evaluated for the clinic and private groups of 
patients,® °? and are shown in Table I. 

Hyperglycemia was diagnosed when the plasma 
glucose equalled or exceeded the ninety-fifth percen- 
tile on any of the four plasma glucose measurements. 
Hypoglycemia was diagnosed when the plasma glucose 
equalled or was less than anv of the fifth percentiles. 
Normoglycemia was defined as being present when all 
four glucose levels during the tolerance test fell within 
the ninety-fifth to fifth percentile ranges. 

Urinary estriol excretion was measured in all pa- 
tients on one or more occasions from 30 to 34 weeks’ 
gestation, the total number of assays performed i in this 
study being 6, 078. This was measured with the method 
of Brown and associates” and was regarded as 
subnormal when one or more values were obtained 
below a line joining 8 mg. per 24 hours at 30 weeks’ 
gestation and 12 mg. per 24 hours at 40 weeks’ 
gestation and thereafter.” 

Large-for-dates infants were diagnosed when birth 
weight was above the ninetieth percentile and-small- 
for-dates infants when below the tenth percentile 
according to gestational age for infants born in this 
community.” The ninetieth and tenth percentiles for 
defining large and small-for-dates placentas were those 
reported by Ratten and associates.” 

A fetal malformation was regarded as major if it was 
of such severity that it interfered with the function of 
all or part of the infant. Perinatal death included any 
stillbirth after the twentieth week of pregnancy ‘and 
deaths occurring in liveborn infants within 28 days of 
birth. 

In this prospective series management of the preg- 
nancy was unaffected by the finding of an abnor- 
mal glucose tolerance with the exception of those 
results indicative of gestational diabetes (maximum 
plasma glucose level of 180 mg. per 100 ml. or above 
and 2 hour level of 140 mg. or above). 
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Table I. Ninety-fifth and fifth percentiles for clinic 
and private’ patients 






Plasma glucose percentiles 
(mg./100 mi.) 


Ninety-fifth 





Glucose tolerance test 


Fasting: 
Clinic 93 61 
Private 91 65 
1 Hour: 
Clinic 165 88 
Private 172 95 
2 Hours: 
Glinic 128 68 
Private 132 74 
3 Hours: 
Clinic 103 55 
Private 106 . 56 
Results 


The 2,000 pregnancies were assessed for the inci- 
dences of low urinary estriol excretion, abnormalities 
of birth weight and placental weight, major fetal 
malformations, and perinatal death. The over-all 
results for the 2,000 patients are shown in Table IÍ as 
well as the pregnancy outcome when evaluated accord- 
ing to whether urinary estriol excretion was normal or 
low. l 

Table IH shows the pregnancy outcome according to 
the pattern of glucose tolerance (hyperglycemia, nor- 
moglycemia, or hypoglycemia) and according to 
whether estriol excretion was normal or subnormal. 

Twenty-seven patients had both a hyperglycemic 
and a hypoglycemic level during the glucose tolerance 
test, and five of these (18.5 per cent) had subnormal 
estriol excretion. These patients are included in the 
results of both types of abnormal glucose tolerance. 
There were 14 tests diagnostic of gestational diabetes 
and in these patients there was one perinatal death, 
which was due to major malformations. 


Comment 

This classification of glucose tolerance tests in 
pregnancy has defined two types of abnormality— 
hyperglycemia and hypoglycemia—leaving a group 
properly defined as normal—normoglycemia. 

The various definitions of gestational diabetes" 
attest to the confusion in what may be regarded as an 
abnormal glucose tolerance test. The concept of 
hyperglycemia and hypoglycemia in pregnancy has not 
been previously evaluated and was pursued to deter- 
mine whether these were associated with pregnancy 
complications. The outcome of the pregnancies in 
those patients with abnormal glucose tolerance was 
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Table II. eek an outcome as to urinary estriol excretion 





Estriol excretion 


Total series 2,000 100.0 
Normal estriol 1,805 90.2 7 s 
Subnormal estriol 195 9.8 27.7 2 


3 
6 


Pregnancy complications (per cent) 







11.0 1.3 
9.5 a 3 : 0.9 
25.1 8.2 6.7 5.1 











Glucose tolerance 
and 
estriol excretion 





Total series 


2,000 100.0 
Hyperglycemia: 
Total 315 9.5 9.5 
Normal estriol 278 88.2 7.6 10.4 
Subnormal estriol 37 11.7 24.3 2.7 
Normoglycemia: 
Total 1,366 8.5 9.3 
Normal estriol 1,245 91.1 6.8 9.9 
Subnormal estriol 121 8.9 25.6 3.3 
Hypoglycemia: 
Total _ 346 15.6 7.8 
Normal estriol 304 87.9 12.5 8.9 
Subnormal estriol 42 12.1 38.1 0 


compared with that in the normoglycemia group. 

Low urinary estriol excretion was seen to select 
pregnancies with a greatly increased incidence of 
small-for-dates babies (p< 0.001) and placentas 
(p < 0.001), with a reciprocal reduction in the inci- 
dence of large-for-dates babies (p < 0.001), but little 
alteration in the incidence of large-for-dates placentas 
(Table I1). Furthermore, there was a doubled inci- 
dence of major malformations (p < 0.05) and a sixfold 
increase in perinatal mortality rate (p < 0.001) in 
pregnancies where estriol excretion was subnormal. 
This confirms the value of this investigation in pre- 
diction of pregnancy complications. These associa- 
tions were seen to remain whether glucose tolerance 
was normal or abnormal (hyperglycemia or hypo- 
glycemia) (Table III). 

Glucose is an essential metabolite for fetal develop- 
ment and growth and presumably exerts much of its 
influence upon fetal growth via the insulin levels in the 
fetus responding to the amount of glucose transferring 
across the placenta. Although the placenta may pre- 
vent unlimited transfer of glucose to the fetus,’ fetal 
glucose levels will qualitatively mimic those in the 
mother. In the presence of maternal hyperglycemia 




















Small-for Large-for- Major Perinatal 
dates placenta | dates placenta | malformations deaths 

11.0 9.7 3.8 1.3 

9.8 14.6 2.9 3.2 

8.6 15.1 2.2 2.5 
18.9 10.8 8.1 8.1 
10.8 8.6 3.9 0.6 

9.4 8.8 3.7 0.4 
24.8 6.6 5.8 2.5 
13.6 9.8 4.3 2.6 
10.9 9.9 3.6 1.6 
33.3 9.5 9.5 9.5 





the increased levels of glucose transported to the fetus 
appeared to stimulate placental’ growth (p < 0.01) 
before fetal size was excessively stimulated (p > 0.05) 
(Table II). Placental hypertrophy, a characteristic of 
diabetes in pregnancy, is apparently an earlier effect of 
hyperglycemia than that of fetal macrosomia."® 
Karlsson and Kjellmer’’ were unable to show .any 
relationship between the degree of hyperglycemia in 
the mother and the incidence of infants overweight at 
birth in their series of controlled diabetic pregnancies. 
However, relative glucose deprivation of the fetus, as 
may occur when there is maternal hypoglycemia, 
appeared to exert its influence principally by retarding 
intrauterine growth of the fetus (8.5 per cent in the 
normoglycemia group and 15.6 per cent in the 
hypoglycemia group were small for dates—Table III) ` 
(p < 0.01). With the ability of low urinary estriol 
excretion to detect intrauterine growth retardation, the 
combined application of both glucose tolerance testing 
and urinary estriol estimation selected groups of 
pregnancies where the incidence of small-for-dates 
babies ranged from 6.8 per cent when both tests were 
normal, to 38.1 per cent when estriol excretion was low 
in the presence of hypoglycemia (Table IV). 
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The association between aypoglycemia and small- 
for-dates babies and placentas was markedly increased 
when estriol excretion was low (p< 0.001 and 
p < 0.001, respectively). Moreover, there were no 
large-for-dates babies when estriol excretion was low in 
the presence of hypoglycemia (Table III). 

Fetal malformations have been shown to be more 
common in pregnancies where estriol excretion is low, 
although with the exception of anencephaly or primary 
adrenal hypoplasia, this association is not causal but 
due to the high incidences of fetal growth retardation.’ 
Although the incidence of major fetal malformations 
did not appear to be influenced by maternal glucose 
tolerance (p> 0.05 for both hyperglycemia and 
hypoglycemia), a trend toward a high incidence of 
malformations was noted when estriol excretion was 
low (Table III). This suggested that low estriol 
excretion was more selective for fetal malformations 
when seen in association with abnormal glucose 
tolerance. 

Perinatal mortality rate was related to maternal 
glucose tolerance, being reduced from 1.3 per cent in 
the total series to 0.6 per cent when normoglycemia 
was present (p < 0.05). This was significantly increased 
in maternal hyperglycemia (p < 0.001), and hypogly- 


cemia (p < 0.01) (Table HI). The cause of fetal death _ 


in maternal diabetes mellitus is, as yet, not completely 
understood, but the low perinatal mortality rate in the 
normoglycemic pregnancies attests to the advantage of 
normal plasma glucose levels in pregnancy. The 
prognosis for the fetus of the pregnant diabetic is 
related to the degree of control of the maternal 
diabetes, and the results in this series support the 
principle that the goal for the management of the 
pregnant diabetic should be to keep her blood sugar 
level normal.” Karlsson and Kjellmer’” have been able 
to show a dramatic reduction in perinatal mortality 
rates in diabetic pregnancies when the mean maternal 
blood glucose value was controlled at less than 100 mg. 
per 100 ml. (equivalent to 115 mg. per 100 ml. plasma 
glucose). Khojandi and colleagues” also concluded that 
perinatal mortality and morbidity rates were negligible 
when gestational diabetes was well controlled. 

Evans and colleagues” reported a perinatal loss of 7 
per cent when estriol excretion was normal and 23 per 
cent when low in their series of 93 diabetic pregnan- 
cies. In the present series (Table V) the combination of 
normoglycemia and normal estriol excretion (62.3 per 
cent of patients) selected a group of patients with a 
perinatal mortality rate of 0.4 per cent—the rate 
being 2.5 per cent when there was hyperglycemia 
(p < 0.001) and 1.6 per cent when there was hypo- 


. 
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Table IV. Incidences of small-for-dates babies 
according to glucose tolerance and urinary estriol 
excretion 





Incidence of small-for-dates 
babies according to urinary 
estriol excretion (per cent) 


No. of | Total | Normal 
patients | series estriot 
9.8 7.9 











Subnormal 
estriol 


Glucose toler- 
ance test 





Total series 2,000 : : 27.7 
Hyperglycemia 315 9.5 7.6 24.3 
Normoglycemia 1,366 8.5 6.8 25.6. 
Hypoglycemia 346 15.6 12.5 38.1 


Table V. Perinatal mortality rates according to 
glucose tolerance and urinary estriol excretion 








Perinatal mortality rate 
according to urinary estriol 
excretion (per cent) 






Glucose toler- No.of | Total | Normal | Subnormal 
ance test patients | series estriol estriol 
Total series 2,000 1.3 0.9 5.1 
Hyperglycemia 315 3.2 2.5 8.1 
Normoglycemia 1,366 0.6 0.4 2.5 
Hypoglycemia 346 2.6 1.6 9.5 


glycemia (p < 0.05). When estriol excretion was sub- 
normal the. perinatal mortality rate rose to 8.1 per cent 
when there was associated hyperglycemia, and was 9.5 
per cent when hypoglycemia was present (Table V). 
Glucose tolerance testing and urinary estriol measure- 
ment were thus seen to be individually selective for 
pregnancies complicated by perinatal deaths, and by 
their combined use a high degree of selectivity was 
achieved, both for high and low degrees of risk. 

Hypoglycemia is a biochemical abnormality not 
previously described in pregnancy, and inasmuch as 
the present data have revealed associated pregnancy 
complications, detailed analysis of a larger series is to 
be undertaken. More data are required before princi- 
ples of treatment of hypoglycemia in pregnancy can be 
enunciated. We believe that hypoglycemia will be 
proved to be a significant cause of previously un- 
explained intrauterine deaths. It is hoped that this 
hypothesis proves true, because very simple measures 
could provide effective therapy. 


We wish to thank our colleagues on the Medical and 
Nursing Staff of the hospital for their cooperation in 
this study and Mrs. J. Walstab for the statistical 
analysis. 
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Second-trimester spontaneous abortion, the IUD, 


and infection 


STEVEN H. EISINGER, M.D. 


Madison, Wisconsin 


Nineteen cases of spontaneous second-trimester abortion associated with the intrauterine 
device (IUD) are reviewed and compared to 30 cases of spontaneous second-trimester 
abortion not associated with the IUD. Fifteen of the 1UD’s were Dalkon shields and four 
were Lippes loops. Sixteen of the 19 [UD-associated abortions began either with 
prolonged rupture of membranes or signs and symptoms of infection. Infection occurred 
in 18 or 19 of the cases (95 per cent) but only 30 per cent of the comparison group. 
Eleven major complications occurred in eight patients in the IUD group but only eight 
complications occurred among seven patients in the comparison group. It is suggested that 
when the IUD remains in utero during pregnancy, tt may be a causal factor in 
second-trimester spontaneous abortion, and that intrauterine infection is the 

` distinguishing characteristic of such cases. Mechanisms are suggested by which the IUD 


might cause infected abortion. 


THE INTRAUTERINE device has come under recent 
suspicion a3 a cause of complications of pregnancy. In 
earlier reports, Scott! described ten deaths associated 
with the IUD. Two of these were definitely associated 
with pregnancy, although in both cases, the IUD had 
perforated the uterus. Lewit,? in a large cooperative 
study, showed high spontaneous abortion rates occur- 
ring in pregnancies with an IUD in utero. In a 
prospective study designed to show the influence on a 
pregnancy of removing an IUD, Alvior® showed that 
spontaneous abortion occurred in 48.44 per cent of 
cases when the IUD was left in situ but only 29.6 per 
cent of cases when the IUD (Lippes loop in this study) 
was removed early in pregnancy. Neither Lewit nor 
Alvior specified gestational ages of abortions occurring 
with an IUD in utero, nor were complications of these 
abortions described. Both studies concluded that an 
IUD should be removed early in pregnancy. Vessey 
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and associates‘ have confirmed a high spontaneous 
abortion rate when IUD’s remain in place. 

More recently Shine and Thompson? followed 43 
pregnancies occurring despite the presence of an IUD. 
Twenty-one (49 per cent) of these patients aborted 
spontaneously before 20 weeks. An additional four 
pregnancies or 9.3 per cent terminated with stillbirths. 
Febrile morbidity in the 21 spontaneous abortions was 
33 per cent, far exceeding the hospital morbidity rate 
for all abortions of 4 per cent. Wiles and Zeiderman® 
followed eight patients with IUD’s in utero. Seven 
patients had major maternal complications and six of 
these suffered fetal wastage. Dalkon shields outnum- 
bered Lippes loops in this series seven to one. Hurt? 
confirmed the occurrence of septic pregnancy in five 
patients with Dalkon shields. Christian reported five 
deaths and seven other patients who were severely ill in 
the midtrimester with an IUD in place. All but two of 
these patients had shield-type devices. The report 
stresses “the insidious yet rapid manner in which these 
patients became ill,” and points out the absence of early 
localized symptoms. Speculation is offered that the 
shield-type device predisposed toward early sep- 
ticemia. Christian’s® cases are gathered from different 
parts of the country and do not represent a series from 
a single locale. Information is not available concerning 
the prevalence of shield-type devices in the com- 
munities from which the patients came. 

The A. H. Robins Company, ° manufacturer of the 
Dalkon shield, has recognized the occurrence of 
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Table I, IUD’s found in the study 





Dalkon shield 15 79, 
Lippes loop 4 21 


midtrimester septic abortion and has withdrawn the 
device from the market. It recommends prompt 
removal of the device in the event of pregnancy, and 
consideration of therapeutic abortion if the IUD 
cannot be removed. The entire topic has been well 
reviewed in a Symposium following the recent Food 
and Drug Administration hearings on IUD’s.”” 

In this study a series of 19 midtrimester spontaneous 
abortions are presented, all associated with IUD’s. For 
comparison purposes, 30 cases of midtrimester abor- 
tion not associated with the IUD were studied. In 
comparing these two groups of patients, the evidence 
strongly suggests that IUD’s cause a large proportion 
of the midtrimester spontaneous abortions with which 
they are associated, and that infection is the distin- 
guishing characteristic of these abortions. 


Materiais and methods 


All cases of midtrimester spontaneous abortions 
associated with an IUD, which occurred in Madison 
hospitals from 1971 through February, 1974, were 
identified by computer and manual search of discharge 
diagnoses and by asking physicians to identify patients. 
Nineteen were found. For comparison purposes, all 
cases of midtrimester spontaneous abortion not as- 
sociated with an IUD occurring from 1971 through 
1973 were similarly identified. Thirty cases were 
found. 

The second trimester is defined here as being from 
the fourteenth to the twenty-seventh week, calculated 
from the last menstrual period. Febrile morbidity is 
defined as a temperature of 100.4° F. or greater 
recorded on two occasions six hours or more apart. 


Results 


Incidence. Forty-five midtrimester “spontaneous 
abortions were identified during the three-year period, 
1971 through 1973, including 15 of the 19 IUD 
patients. In that time, 11,548 births were recorded. 
-Thus one midtrimester abortion occurred for every 
257 births, or 3.9 cases per 1,000 births. By compari- 
son, in 1961 the rate of midtrimester abortion was 
somewhat lower—one per 308 births. 

Patient characteristics. Age, parity, percentage of 
nulliparous patients, and gestational age of pregnancy 
were similar in the IUD group and the comparison 
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group. However, 12 in the comparison group had 
experienced previous spontaneous abortions (40 per 
cent) but only two of 19 IUD patients (11 per cent) had 
previously aborted spontaneously. 

The IUD. Dalkon shields and Lippes loops were the 
only IUD’s represented in the study (Table I). In no 
case was the IUD inserted after the onset of pregnancy. 
In no case was uterine perforation by the IUD 
suspected. The IUD’s were all recovered with the 
products of conception or from the uterine cavity 
subsequent to the abortion. It is of interest that in three 
cases, x-rays of the pelvis prior to the abortion failed to 
reveal the presence of the IUD. 

Presenting signs and symptoms. In eight of 19 IUD 
patients (42 per cent) rupture of the membranes, 
proved by conventional tests, preceded the abortion by 
more than 12 hours, and was the first sign of any 
complication in six of these pregnancies. Rupture of 
the membranes for days was common and the longest 
period of ruptured membranes was three weeks. In the 
comparison group only three cases or 10 per cent 
presented with ruptured membranes. When patients in 
the IUD group entered the hospital, 12 (63 per cent) 
had a tender uterus, 11 (58 per cent) complained of 
fever and chills, 10 (53 per cent) had purulent vaginal 
discharge, only nine (47 per cent) had audible fetal 
heart tones, and eight (42 per cert) reported or showed 
evidence of bleeding. In the comparison group, there 
was a higher incidence of bleeding (16 patients or 53 
per cent) but other presenting complaints were sig- 
nificantly less frequent. The most common presenting 
complaints‘in the comparison group were abdominal 
cramping, bleeding, and absence of fetal heart tones 
(Table IT). 

Febrile morbidity. Febrile morbidity was present 
prior to the abortion in ten (53 per cent) of the IUD 
patients, but only six (2C per cent) in the comparison 
group. Five additional IUD patients had either un- 
documented fever or low-grade fever (100.0° to 100.4° 
F.) prior to the abortion. Several IUD patients had high 
temperatures exceeding 103°F. Following the abortion 
an additional three patients (15 per cent) became 
febrile, making the total febrile IUD patients 13 (68 
per cent). Of the comparison group, only one became 
febrile after the abortion, making the total 23 per cent. 
Two of the febrile comparison patients had undergone 
cervical cerclage earlier in the pregnancy (Table IJ). 

Laboratory data. White cell counts and differentials 
were obtained in eight IUD patients. Leukocytosis with 
a left shift (average. WBC, 13,400) was the rule. 
Cultures were obtained in 18 of 19 IUD patients, taken 
from the endocervix, amniotic ‘luid, uterine cavity, or 
products of conception. E. coli was the most commofi 
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Table II. IUD patients and non-IUD patients compared 








Presenting signs and symptoms: 
Proved rupture of membranes 12 hours 
prior to delivery 
Bleeding 
Purulent discharge 
Fever and chills 
Tender uterus 
Audible fetal heart tones 
Febrile morbidity: 
Prior to abortion 
After abortion 
Total of febrile patients 


Complications: 
Excessive blood loss 
Septic shock 
Hemorrhagic shock 
Pelvic cellulitis 

or thrombophlebitis 

DIC 
Late hemorrhage 
Lung infiltrate 
Total complications 


Major final diagnosis: 
Abruption 
Septic abortion 
Fetal death 
Other 





organism isolated, but other dangerous pathogens 
were found as well. Blood cultures were obtained in 
eight patients, and four of these were positive. The 
organism was E. coli in every instance (Table III). 

Mistaken diagnosis. On admission most of the 
patients were recognized to be experiencing a major 
obstetric complication. However, impending or ‘septic 
abortion was not recognized in five IUD patients. 
Three were believed to have pyelonephritis, one 
patient was thought to have round ligament pain, and 
one patient was given an initial diagnosis of “cervicitis.” 

Treatment. Antibiotics were used in 18 of 19 IUD 
patients. Only nine of 30 (30 per cent) of the 
comparison group required antibiotics. Spontaneous 
labor occurred in about half of the IUD patients. 
Oxytocin stimulation prior to the abortion was re- 
quired in ten IUD patients (53 per cent) and 13 
comparison patients (43 per cent). 

Operations were performed in ten IUD patients; D 
& C in nine patients (47 per cent) and hysterectomy in 
one patient with septic shock. In the comparison 
group, D & C was less often performed (seven 
patients—23 per cent but hysterectomy was necessary 
in three patients, and hysterotomy in two; all five major 
Operations were done to halt severe hemorrhage. 
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Non-IUD 
(comparison) group 
30 patients 





IUD Group 
19 patients 





8 (42%) 3 (10%) 

8 (42%) 16 (53%) 
10 153%) 5 (17%) 
11 58%) 5 (17%) 
12 (63%) 13 (43%) 

9 (47%) 7 (23%) 
10 (53%) 6 (20%) 

5 (26%) 3 (10%) 
13 (68%) 7 (23%) 
4 (21%) 6 (20%) 

2 0 

1 1 

1 1 

1 0 

1 0 

I 0 
11 complications 8 complications 

8 patients (42%) 7 patients (23%) 
4 (21%) . 11 (37%) 
18 (95%) 9 (30%) 
0 i 8 (27%) 
0 7 (23%) 


Table IIL Results of culture in 18 of 19 IUD patients 


No. of 
Patients 


Uterine cavity endocervix, 
amniotic fluid: 
E. colt 
S. fecalis 
Alpha-strep 
Beta-strep 
Bacteriodes 
S. aureus 
Proteus 
C. perfringens 
Normal flora only 
Blood: 
E. colt 


NO we ee ND me AO OND OO 


rhe 





Complications. No deaths occurred in this study. Of 
19 IUD patients, four experienced excessive blood loss 
(estimated greater than 1,000 c.c.) and one of these 
suffered hemorrhagic shock. Two patients had septic 
shock, and one of these also had disseminated intravas- 
cular coagulation and a prolonged course of pelvic 
cellulitis. Late hemorrhage and lung infiltrate occurred 
in one patient each. In all, eight patients or 42 per cent 
experienced 11 major complications. In the compari- 
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109% total 95% 






total 30% 


30% 
20% 
10% 
0 
Study 1971-7 
Cases Comparison 
Cases 


Fig. 1. The evidence for infection in 19 IUD patients and 30 
non-1UD (comparison) patients who aborted spontaneously in 
the mid trimester. Clear background, pathologic evidence of 
infection only; stippled background, clinical evidence of 
infection only, i.e., purulent discharge, undocumented fever 
and chills, foul-smelling placenta, etc.; diagonal stripes, 
documented fever > 100.4° F. following abortion; horizontal 
` stripes, documented fever > 100.4° F. before abortion. 


son group, six patients had excessive blood loss, and ` 


one of these-went into shock. Five of these patients 
underwent hysterectomy or hysterotomy. One patient 
had a prolonged course of pelvic cellulitis. and pelvic 
thrombophlebitis. In all, seven of 30 patients in the 
comparison group (23 per cent) experienced major 
maternal complications. Fetal complications included 
two live immature fetuses in the IUD group and two 
severely deformed fetuses in the comparison group. 
No fetus in either group survived. Three patients in 
the comparison group aborted following placement of 
a cervical cerclage for incompetent cervix (Table II). 

Major final diagnoses. All but one of the 19 IUD 
patients were discharged with a diagnosis indicating 
septic abortion. Three of these had a diagnosis of 
abruptio placentae as well. One patient had a diagnosis 
of abruptio placentae uncomplicated by infection. Of 
the 30 comparison patients, abruptio placentae ac- 
counted for 11 (37 per cent) and septic abortion nine 
(30 per cent}. Intrauterine fetal death for various 
reasons accounted for eight patients (27 per cent) and 
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the remainder of the diagnoses included incompetent 
cervix (2 patients), incompetent cervix with failure of 
cervical cerclage (3 patients), bicornuate uterus (1 
patient), and premature labor of unknown etiology (1 
patient) (Table II). 


Comment 


Does the IUD cause abortion? Direct evidence is not 
available from this study. Two related pieces of 
evidence, however, strongly support causality; first, 
that the onset of the abortion is different in the two 
groups of patients and, second, that a single unifying 
factor is common to all or most of the IUD patients. 

Ten of the 19 IUD patients presented with signs and 
symptoms of infection as the first evidence that the 
pregnancy was complicated. Prolonged rupture of 
membranes, well known to predispose to infection, was 
proved in another six patients as the first sign of 
impending abortion. | 

Two patients aborted before they reached the 
hospital. Their presenting signs and symptoms are 
unknown. Only one patient presented with bleeding. 
In the comparison group, signs and symptoms of 
infection and prolonged rupture of membranes were 
uncommon modes of presentation. 

The single unifying factor for the IUD patients is 
clearly infection. Febrile morbidity, the best single 
indicator of infection, was present in 13 of 19 patients 
or 68 per cent. Four patients, or an additional 21 per 
cent, had clinical evidence of infection such as purulent 
discharge, foul-smelling products of conception, or 
history of fever and chills without a documented 
temperature elevation. One additional patient had 
evidence of infection only on pathologic examination 
of the products of conception, that'is, the placental 
tissue was shown to have acute chorioamnionitis in the 
absence of fever or clinical signs of infection. In all, 18 
of 19 IUD patients or 95 per cent showed evidence of 
infection. 

On the other hand, among the comparison group 
seven patients (23 per cent) were febrile. Of these, two 
patients had undergone cervical cerclage earlier in 
their pregnancy. One additional patient exhibited signs 
and symptoms of infection without become febrile. 
One more patient carried a diagnosis of chorioam- 
nionitis on the basis of pathologic examination only. In 
all, nine of the 30 patients (30 per cent) showed 
evidence of infection and two of these had undergone 
cervical surgery (Fig. 1). _ 

Thus, infection as a‘concomitant part of the abor- 


tion process is almost universally associated with the 


IUD. It is not, as the comparison group shows, a 
routine secondary complication of midtrimester abor- 


a 
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tion. Since evidence of infection or ruptured mem- 
branes is present at the onset of abortion in the JUD 
patients, the IUD is strongly implicated as the cause of 
infected abortion. 


It is possible that the difficulties of making an early. 


diagnosis and the fulminating course of septic abortion 
in the IUD patients have been overemphasized. The 
diagnosis was straightforward in most of the IUD 
patients in this series. In five patients the initial 
diagnosis was incorrect, but was reversed in every case 
except one, soon enough to prevent permanent 
damage. Certainly, septic abortion is potentially a grave 
complication, yet only two patients in this series could 
be described as severely ill. One underwent hysterec- 
tomy for septic shock 24 hours after she was admitted 
with a mistaken diagnosis of pyelonephritis and a 
second patient had septic shock and disseminated 
intravascular coagulation. She was promptly treated 
with antibiotics and dilatation and curettage, but 
nevertheless developed a pelvic cellulitis requiring over 
a month of hospitalization and antibiotics. Most of the 
IUD patients were not’ severely ill and responded 
promptly to antibiotics and aggressive efforts to empty 
the uterus. 

‘Whether a specific IUD is especially associated with 
infected abortion is an open question. The Dalkon 
shield has been under particular suspicion and the 
evidence implicating it seems to be increasing. In this 
series, although Dalkon shields outnumber Lippes 
loops 15 to four, the proportion of different IUD’s in 
the general population is not known. Dalkon shields 
have been widely used in the Madison area. _ 

The mechanisms whereby IUD’s might cause septic 


REFERENCES 


1, Scott, R. B.: Critical illnesses and deaths associated. with 
intrauterine devices, Obstet. Gynecol. 31: 322, 1968. 

2. Lewit, S.: . Outcome of pregnancy with intrauterine 
devices, Contraception 2: 47, 1970. 

3. Alvior, G. T.: Pregnancy outcome with removal of 
intrauterine device, Obstet. Gynecol. 41: 894, 1973. 

4. Vessey, M. P., Johnson, B., Doll, R., and Peto, R.: 
Outcome of pregnancy in women using an intrauterine 
device, Lancet 1: 495, 1974. 

5. Shine, R. M., and Thompson, J. F.: The in situ IUD and 
pregnancy outcome, AM. J. OBSTET. GYNECOL. 119: 124, 
1974. 

6. Wiles, P. J., and Zeidermann, A. M.: Pregnancy compli- 


Second-trimester abortion, IUD, and infection 397 


abortion are-a matter for speculation. With the Dalkon 
shield, the prongs are suspected to cause localized 
changes predisposing to infection. The relative rigidity 
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heli and associates.’°. 
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An on-line technique for quantitating uterine activity by measuring the total area under 
the intrauterine pressure curve was utilized during the labor of 100 primiparous 
patients. Uterine activity was measured in uterine activity units (one UAU = one Torr 
minute). UAU’s were calculated for each patient in both cumulative and noncumulative 
fashions. The rate of uterine activity (UAU per unit of time) increased as labor 
progressed, yet the total UAU’s expended at each.centimeter of dilatation progressively 
decreased with advancing dilatation. Thus, the rate of cervical dilatation increased faster 
than could be accounted for by the increase in uterine activity. The implication being that 
the efficiency of uterine contractions increases with advancing labor. It no longer appears 
reasonable to refer to labor in terms of elapsed time. Information regarding. the “pattern 
of cervical dilatation” and uterine activity appears to be much more meaningful to the 
evaluation of progress in labor. Quantitation of uterine activity may provide useful 
information for the ongoing management of labor. Quantitation of UA does provide a 
means of evaluating the effects of specific events such as medication, anesthesia, and 


manipulation on UA. 


THE Forces OF labor have been the subject of 
interest and clinical investigation for decades. Methods 
of evaluating: uterine activity (UA) have progressed 
from manual palpation (of uterine contractions), to 
tocodynamometry, to the direct measurement of 
intrauterine pressure (IUP). 
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It seems reasonable to accept the premise that DA is 
related to progress in labor. Until recent years, the 
difficulty in accurately measuring UA precluded it as a 
clinical method for evaluating progress in labor. The 
most popular method of assessing adequacy of UA is 
the evaluation of progressive cervical dilatation. The 
graphic portrayal of cervical dilatation plotted against 
time was introduced by Friedman! in 1954. Utilizing 
this technique, an expected pattern of cervical dilata- 
tion during normal labor has been established which 
provides a means of recognizing abnormal progress. 
This serves to alert the physician to a potential problem 
but in no way identifies the underlying etiology. It has 
been claimed that slow progress in cervical dilatation is 
commonly associated with less than optimal UA? 
Conversely, the cervical dilatation pattern may be 
abnormal despite apparently adequate UA in patients 
with fetal malpresentation or fetopelvic disproportion? 
In order to intelligently interpret cervical dilatation 
patterns, one must be able to quantitate, in some 
manner, the strength of the uterine contractions. 
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MONTEVIDEO UNITS 


Average | * Frequency / 10 min. 





ALEXANDRIA UNITS 


Average 1 x Frequancy / 10 min. 
x Average duration {min} 





ACTIVE PLANIMETER UNITS 
Area under active pressure 
curve x 10 min. 


TOTAL PLANIMETER UNITS 
Area under entire curve 
x10 min. 





AVERAGE RATE OF RISE 
intensity / Tr 





Fig. 1. Methods for quantitation of uterine activity. 


Various methods have been utilized in an attempt to 
quantitate UA from intrauterine pressure recordings 
as shown in Fig. 1. Manual methods of calculation, such 
as the Montevideo and Alexandria units, are based on 
the measurement of the amplitude of the uterine 
contractions above base-line tone multiplied by the 
number of uterine contractions per ten minutes. (The 
Alexandria Unit also includes the average duration of 
the contractions in minutes.) The manual method has 
the disadvantage of being very time consuming. 
Planimeters can very accurately measure the area 
under the uterine pressure curve, but the method is 
also slow and time consuming. Analogue and digital 
computers can provide accurate measurements of UA 
by integrating the area under the entire uterine 
pressure curve or under only the “active area”, 
however, the equipment is expensive and cumbersome. 

For the past three years, a simple on-lime technique 
for measuring the total area under the uterine 
pressure curve has been utilized in Women’s Hospital, 
Los Angeles County—University of Southern Califor- 
nia Medical Center.* This system integrates the total 
area (including uterine tone and contractions) rather 
than any fraction or segment of the intrauterine 
pressure. The entire area under the IUP curve was 
utilized since it seems reasonable that both tone and 
contractions may affect the rate of cervical dilatation. 
Additionally, it is technically much simpler to quanti- 
tate the total area than to evaluate the uterine 
contractions separately from the base-line tone. By 
quantitating UA in this manner, no comment can be 
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Table I. Patient population 


Obstetric condition No. of Patients 


Normal 49 
Toxemia 24 
Prolonged pregnancy 
Premature 

Meconium 

Diabetes 

Maternal heart disease 
Miscellaneous 


Total 100 













Dilatation 


(cm.) 





Patients 





3 
4 
5 
6 12 
7 
8 


Total 


made regarding the base-line uterine tone or the 
frequency and amplitude of uterine contractions. The 
equipment utilized is relatively inexpensive and easy to 
operate, and the data are quantitative and immediately 
available. 

This paper presents our experience utilizing this 
on-line method for quantitating UA in 100 primipar- 
ous labors. 


Material and methods 


One hundred primiparous patients with the fetuses 
in the vertex presentation, whose labors were moni- 
tored in the Perinatal, Intensive Care Delivery Unit, 
were selected for evaluation. Patients selected for fetal 
monitoring during labor in this unit are generally 
high-risk obstetric patients who have a higher inci- 
dence of obstetric complications than the normal 
patient population as shown in Table I. All patients 
studied had IUP measured with the use of a transcervi- 
cal open-end fluid-filled catheter, connected to a 
Statham pressure transducer, positioned at the level of 
the anterior chest wall. The area under the uterine 
pressure curve was integrated with the use of a 
voltage-controlled oscillator (VCO). A digital print out 
of the uterine activity (measured in millimeters of 
mercury per minute, or Torr minutes) was obtained 
every ten minutes. A uterine activity unit (UAU) equal 
to one Torr minute will be used to express uterine 
activity in this study. 
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UTERINE ACTIVITY UNITS {per 10 min.) 


UAU 
600 
500 
400 


300 





200 


573-016 Gi 





Thr. 2 hrs. 3 hrs. 4 brs. 5 hrs. 


TIME (hours) 


Fig. 2. The noncumulative uterine activity units per ten min- 
utes from 5 cm. to delivery (one patient). The associated effect 
of events such as vaginal examination (5, 6, Rim, etc.), 
paracervical block (PCB), and position change (Sit) on uterine 
activity are clearly shown. 


Table HI. Number of examinations at each centimeter 
of cervical dilatation in which there was an increase 
or decrease in mean uterine activity compared with 
previous dilatation 





Dilatation (cm.) 


7-8 | 8-9 
to to 
8-9 | 9-C 
$1 35 







No. changes 


Increases 3 11 28 28 70 206 
Decreases I 4 5 19 15 10 8 62 
Total 4 15 33 47 46 45 78 268 





No attempt was made to alter the usual management 
of labor and delivery as performed in the Perinatal 
Intensive Care Delivery Unit. Individual variations in 
patient care were limited by protocols which provide 
strict guidelines for labor management in this unit. 
Patients received intravenous analgesia (Demerol and 
occasionally Demerol plus Phenergan) as clinically 
indicated. Paracervical block and/epidural anesthesia 
were used in selected cases. Magnesium sulfate dosage, 
when indicated, was given via continuous infusion 
pump. A policy of active labor management was 
practiced. If the cervical dilatation was not progressing 
and UA on clinical grounds was considered to be 
“inadequate,” a low-dose intravenous oxytocin infusion 
was promptly instituted by use of an infusion pump. 
One half of all the patients received oxytocin at some 
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time during labor; ten per cent of these for induction 
and 90 per cent for augmentation. Vaginal examina- 
tions were performed by one examiner in each patient 
for consistent assessment of cervical dilatation. All 
patients reached full dilatation. Two patients were 
delivered by cesarean section after two hours of good 
labor in the second stage with failure of descent of the 
presenting part. 


Results 


The cervical dilatation at the onset of monitoring 
ranged from 3 to 8 cm. (Table H). The longest 
monitored labor was eleven hours and fifty-six min- 
utes, and the shortest was 56 minutes. 

The uterine activity (reported in UAU’s) was calcu- 
lated for each patient in both cumulative and non- 
cumulative fashions. The UAU’s from the “normal” 
labor of a 16-year-old patient are shown in Fig. 2, 
plotted in a noncumulative fashion (UAU per ten 
minutes) from 5 cm. dilatation until delivery. UAU’s 
progressively increased as labor progressed, although 
there were notable variations in the UAU’s when 
successive ten-minute intervals were compared. The 
apparent effects associated with vaginal examination, 
medications, and position change on uterine activity 
are easily seen. The uterine activity from the same 
patient plotted in a cumulative manner (Fig. 3) forms a 
slope that is essentially linear with an increase in the 
slope near the end of the first stage and during the 
second stage of labor. l 

The variation of cervical dilatation at the onset of 
UA monitoring and in the length of labor make it 
difficult to compare UA at corresponding elapsed 
times in different patients. Delivery does provide a 
common end point and one may retrospectively plot 
UAU’s for each ten minute interval for a relative 
comparison. A mean curve for the noncumulative UA 
for the six hours prior to delivery was plotted for the 
100 labors (Fig. 4). There was a progressive increase in 
UAU’s as labor progressed. The mean UAU?’s in- 
creased from 210 per ten minutes six hours prior to 
delivery to 375 per ten minutes at delivery. 

Possibly a more useful way to evaluate UA is to 
calculate the UAU’s required for each centimeter of 
cervical dilatation. The mean UAU’s per ten minutes 
required to dilate the cervix from 3 to 4 cm., £ to 5 cm., 
etc., were calculated. During these 100 labors, 428 
vaginal examinations were performed in which there 
was a change in cervical dilatation. The dilatation had 
advanced 1 cm. since the previous examination in 318, 
2 cm. in 76, and 3 cm. or more in 34. The UA data for 
changes of 3 cm. or more between examination was 
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UTERINE ACTIVITY 


(cumulative) 





573-016 G-1 





ad 
a4 


TIME thours) 


Fig. 3. Cumulative uterine activity units recorded every ten minutes from 5 cm. dilatation until 


delivery (one patient). 


excluded because no accurate estimation could be 
made of the amount of UA expended at each 
centimeter of dilatation. When there was a 2 cm. 
change between examinations, the total UAU’s were 
calculated and divided equally between the two cen- 
timeters. The mean UAU’s per ten minutes at each 
centimeter of dilatation for all the patients in the study 
are shown in Fig. 5. The mean UAU’s per ten minutes 
for patients grouped according to the cervical dilata- 
tion at the onset of monitoring showed progressive 
increases in each group as labor advanced. There were 
268 examinations in which cervical dilatation advanced 
1 cm. on two successive examinations. With this 
information a comparison of the mean UAU’s per ten 
minutes at each centimeter can be made. Table II 
shows the number of examinations and the increases 
and decreases in mean UAU’s with successive dilata- 
tion. The number of increases greatly outnumbers the 
decreases at each centimeter of cervical dilatation. 
Over all, the mean UAU’s per ten minutes decreased in 
23 per cent of examinations as labor progressed. 
However, in only five cases did the mean UAU’s per 
ten minutes decrease twice in a row with progressive 
cervical dilatation. There were no patients with a 
decrease in the mean UAU’s if cervical dilatation 


progressed more than | cm. between examinations 
(indicating rapid laxor progression). Although the rate 
of UA (UAU’s per ten minutes) increased as labor 
progressed, the mean total UAU’s required to effect 
cervical dilatation decreased with each successive 
centimeter of dilatation as shown in Fig. 6. The mean 
total UAU’s were calculated by adding the mean UAU 
required to dilate each centimeter from 3 cm to 
delivery. Although there were only eight patients in the 
3 to 4 cm. group, the 4 to 5 cm. group included these 
patients plus the 20 patients in whom monitoring was 
started at this dilatation, etc. A mean total of 11,536 
UAU’s was required to progress from 3 cm. to delivery 
in this group of patients. The UAU’s necessary to 
accomplish delivery after complete dilatation were 
approximately one-fifth the total UAU’s for the 
monitored labor. 

The rate of cervical dilatation in centimeters per 
hour (slope of cervical dilatation) plotted at each 
centimeter of cervical dilatation for all 100 patients is 
shown in Fig. 7. It is obvious that as labor progresses, 
the slope of cervical dilatation progressively increases. 
The mean slope of cervical dilatation was then plotted 
against the mean. UAU’s per ten minutes at each 
centimeter of dilafation (Fig. 8). For this evaluation, the 
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Fig. 4. Mean UAU’s for 100 patients plotted retrospectively every ten minutes for six hours 


preceding delivery. 
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Fig. 5. Mean UAU's per ten minutes at each centimeter of dilatation for 100 patients. 


data for changes of 3 cm. or more between examina- 
tion were excluded for the reasons described earlier in 
the paper. With the exception of the 3 to 4 cm. group 
in which there were only eight samples, there was a 
direct correlation between the mean UAU’s at each 
centimeter of dilatation and the slope of cervical 
dilatation. 

When comparing UAU’s in patients receiving oxyto- 
cin and those not receiving oxytocin, lower mean 


UAU’s per ten minutes were found in patients 
receiving oxytocin at each centimeter of cervical 
dilatation. As labor progressed, these differences 
diminished, and at complete dilatation the mean 
UAU’s were the same in the two groups (Fig. 9). 


Comment 


There are a number of factors that influence labor 
and any attempt to predict the course of labor with the 
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Fig. 6. Mean total UAU's expended at each centimeter of dilatation in 100 labors. 
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CERVICAL DILATATION SLOPE (cm. ‘per hr.) 
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Fig. 7. The slope of cervical dilatation at each centimeter of 
_dilatation (100 patients). ` 


use of only one parameter is hazardous. However, in 
the absence of disproportion, progress in labor (cervi- 
. cal dilatation) will likely be proportional to the amount 
and quality of uterine contractions. Guidelines have 
previously been established for the expected rate of 
cervical dilatation per unit of time (hours) during 
normal labor. The amount of uterine activity required 
for normal labor has not been established. Until 
recently, instrumentation which could provide this 


CERVICAL DILATATION SLOPE (cm. per hr.) 





225 250 275 300 325 350 375 


MEAN UAU / 10 min. 


Fig. 8. The slope of cervical dilatation versus mean UAU’s per 
ten minutes at each centimeter of dilatation (100 patients). 
(The numbers in parentheses indicate the centimeters of 
cervical dilatation.) 


information was not readily available for clinical use in 
the ongoing management of labor. Quantitation of UA 
from the IUP recording can provide this information. 

Of the 11,536 UAU’s required for labor from 3 cm. 
to delivery, approximately 20 per cent were required 
for the second stage of labor. Nine thousand three 
hundred and thirty-one UAU’s were required to 
advance from 3 cm. to complete dilatation. Fifty-three 
per cent of this total was required from 3 to 6 cm. and 
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Fig: 9. The mean UAU’s at each centimeter of dilatation comparing patients with and without 


oxytocin. 


47 per c cent from 6 cm. to complete dilatation. This is in 
contrast to the data of Burnhill® who found that 80 per 
cent of the “work” of the first stage was expended to 
progress from 8 to 6 cm. While the rate of uterine 
activity (UAU ‘per unit of time) ‘increased: as labor 
progressed, the total UAU’s expended at each centime- 
ter of dilatation progressively decreased with advanc- 
ing dilatation. Thus, the rate of cervical dilatation 
increased faster than could be accounted for by the 
increase in UA. It appears that much of the UA during 
the first stage relates to effacement and, once the 
cervix reaches a certain dilatation, there is rapid 
progression. This apparently coincides with the phase 
of maximum slope of cervical dilatation as described by 
Friedman.’ The implication is that the efficiency of 
uterine contractions increases with advancing labor. 
There is a direct correlation between the slope of 
cervical dilatation and UAU’s. ` 
It no longer appears reasonable to refer to labor in 
terms of elapsed time. Information regarding the 
“pattern of cervical dilatation” is much more meaning- 
ful to the evaluation of progress in labor. Quantitation 
of UA might provide useful information to help in 
the ongoing management of labor. During the course 
of labor, the mean UAU’s at any cervical dilatation 
can be calculated. The rate of UA (mean UAU’s per 


ten minutes) can be compared to` any centimeter of 
dilatation against the rate of UA for.a preceding 
dilatation. If labor’is not progressing adequately and 
thé rate of UA is not increasing, appropriate therapy, 
can be initiated to improve UA. If the mean UAU’s are 
increasing, attention can be directed toward other 
possible causes of inadequate progress in labor. 

Quantitation of UA provides a means of evaluating 
the effects of specific events such as medication, 
anesthesia, and manipulation on UA. This allows for 
an objective comparison of UA between. individual 
patients and groups of patients. Quantitation ‘also 
permits the use of a systems approach in the evaluation 
of labor. _ 7 

Although the patients evaluated in this study do not 
represent “ideal” or “pure” study groups, the strength 
of the correlation between UAU’s and the cervical 
dilatation pattern suggests that this might be a useful 
adjunct for assessing labor. Additional observations are 


. Necessary for assessing the correlations between UA 


and specific cervical dilatation patterns. 

A method is now available which provides quantita- 
tion of UA for utilization in the evaluation of labor. 
The information is accurate and immediately available. 
Quantitation of UA provides objective data on which to 
base decisions for the ongoing management of labor. 
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Vill World Congress of Gynecology and Obstetrics 


The VIII World Congress of Gynecology and: Obstetrics will be held in Mexico City, 


Mexico, October 17-22, 1976. 


Payment of the enrollment fee entitles both mebes of the FIGO and nonmembers to 
attend the scientific sessions and join in the social activities and to receive a copy of the 


Congress program and the book of abstracts. ` 


Only active members of national federations, societies, or colleges affiliated with the 
FIGO may present free communications, scientific exhibits, and films or take par in 


schéduled discussions. 


Registered accompanying persons are welcome at all social events as well as the tours 


especially organized for them. 


For enrollment, form 1 must be completed and sent in with payment to the General 


Secretariat before July 31, 1976. 


All payments must be made through bank draft to the order of “VIII Congreso 
Mundial de Ginecologia y Obstetricia:” The General Secretariat will mail back a receipt, 
exchangeable for the documents at the Congress Building as of Friday, October 15, 1976, 
from 9:00 a.m. to 5:00 p.m. Payment should be sent to General Secretariat, Avenida Baja 


California 317, México 11, D. F., Mexico. _ 


Congress enrollment fees 


Until April 15, 1976 
‘Participants 
Accompanying persons 

After April 15, 1976 
Participants 
Accompanying persons 


f FIGO Members Nonmembers 


$130.00 = $150.00 


80.00 100.00 


150.00 170.00 
100.00 120.00 





Immunoglobulins and beta-1-C globulin 
in hydatidiform mole vesicles 


HECTOR MARQUEZ-MONTER, M.D. 
ROBERTO KRETSCHMER, M.D. 
MARTHA LOPEZ-OSUNA, B.S. 
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Mexico, D.F., Mexico 


Qualitative and quantitative determinations of immunoglobulins (Ig’s) and beta-1-C 
globulin were carried out in fluid vesicles of hydatidiform moles and carrier mothers. The 
mean concentration of IgG was 9.9 per cent, IgA had 14.3 per cent, in relation to 
maternal values. No IgM concentrations were detected in molar fluid. Beta-1-C globulin 
showed 60.5 per cent concentration in relation to mother’s serum. It is suggested that in 


trophoblast of molar vesicles a selective transudate migration of Ig’s by a mechanism of 


pinocytosis takes place to the vesicular fluid. 


THE TROPHOBLAST is the first tissue to become 
differentiated in mammals.! Its functions include: 
hormone synthesis. nidation of the blastocyst in the 
endometrium, the early metabolic exchanges between 
mother and embryo. Immunologic isolation of the 
embryo has also been attributed to the trophoblast, 
accounting for the acceptance of the former as an 
allograft in the uterus.?~* This isolation, however, does 
not prevent maternal humoral antibodies from cros- 
sing the trophoblast in both directions. Immunoglobu- 
lin synthesis, on the other hand, occurs in the fetus at 
an early gestational age and some fetal immunoglobu- 
lins also pass through the trophoblast to the maternal 
circulation.’ This dual exchange of immunoglobulins 
renders the evaluation of maternal immunoglobulins 
entering the embryonic circulation difficult. The fluid 
of vesicles of hydatidiform moles was chosen in order 
to study trophoblastic permeability to immunoglobu- 
lins because there is no embryo or embronic circulation 
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in these pathologic pregnancies. Previous studies 
related to electrolytes and plasma proteins have been 
performed by McKay and associates,” 7 using this 
model. We hereby report the concentration of im- 
munoglobulins in hydatidiform mole fluid vesicles. 
Values were compared with the same immunoglobu- 
lins in maternal sera. 


Material and methods 


Eleven recently delivered hydazidiform moles were 
obtained from the _Hospital de Gineco-Obstetricia 
Number 2 of the C.M.N., I.M.S.S. Careful examination 
did not disclose embryos in these specimens. Grossly 
the moles were constituted by multiple vesicles with 
diameters ranging from 0.3 to 4 cm.; the largest 
vesicles were washed minimally in physiologic saline 
and were punctured with a needle for the extraction of 
fluid. Serum was also obtained from the patient at the 
moment of delivery. Unconcentrated vesicular fluid 
and the corresponding maternal serum were analyzed 
by microimmunoelectrophoresis,? using rabbit anti- 
whole-human serum and anti-human immunoglobu- 
lins (IgG, IgA, IgM) ancisera. Quantitative determina- 
tion of immunoglobulins and beta-C globulin in vesicu- 
lar fluid and in serum was dane by single radial 
immunodiffusion in agar plates.’ 


Results 


Immunoglobulins G, A, and M, and beta-1-C globu- 
lin concentrations in vesicular fluid and sera are shown 


~ 
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Table I. Immunoelectrophoresis in hydatidiform moles 


1 S* 2,000 
M 460 23% 
2 S 1,450 
M 62 4.27 
3 S 890 
M 48 5.4 
4 S 850 
M 60 7.04 
5 S 1,100 
M 180 16.3 
6 S 1,300 
M 24 1.8 
7 S 1,000 
M 115 11.5 
8 S 550 
M 12 2.2 
9 S 700 
M 180 25.6 
10 S 550 
M 38 6.9 
11 S 760 
M 44 5.8 
Average S 1,013.64 
M 111.18 
+ S 434.12 
-= S.D. M 129.42 
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IgA IgM Beta-1-C 
600 230 280 

94 15.6% 0 35 12.5% 
150 60 125 

22.5 15.1 0 19 15.1 
130 150 180 

21 16.1 0 19 10.6 
320 100 150 

0 0 0 27 181 

105 100 115 

20 19 0 21 «18.2 
480 150 110 

23 4.78 0 18 16.4 
210 180 150 

37 179 0 25 16.6 
260 170 105 

26 10 0 19 18.2 
100 52 140 

41 41.6 0 70 224 
240 34.5 115 

185 77 > 0 16.5 14.5 
150 68 140 

14.5 93 0 16.5 11.8 
249.55 117.68 155.45 

28.86 0 26 
161.25 62.43 56.90 

24.14 0 15.61 





*§ = maternal serum; M = molar fluid. 


in Table I, as well as the percentage of vesicular Ig’s 
when compared to the maternal serum values. The 
mean concentration of IgG in molar fluid was 9.9 per 
cent of the maternal serum value (with a range of 1.8 to 
25.6 per cent). For IgA, the mean concentration was 
14.3 per cent of the maternal serum value with a range 
of 0 to 41.6 per cent. No IgM was detected in the 11 
hydatidiform moles included in this study, whereas the 
concentration of IgM in the corresponding maternal 
serum was normal, except in one case where a low 
value of 34.5 mg. per 100 ml. was found. Finally, mean 
concentration of beta-1-C globulin was 60.5 per cent of 
the maternal value with a range of 10.6 to 22.4 per 
cent. 

Immunoelectrophoretic analysis revealed a normal 


‘ pattern for all the maternal sera except the case that 


showed low IgM (Fig. 1). All molar fluids revealed the 
presence of albumin, alpha-1, alpha-2, and beta- 
globulins, beta-1-C globulin, IgA, and a low concentra- 
tion band of IgG in a slightly cationic position. No IgM 
precipitation band was found in the immunoelec- 
trophoresis analysis of vesicular fluid. Those cases with 
concentration of IgG lower than 100 mg. per 100 ml. 


disclosed discrete duplication of the IgG band, proba- 
bly a result of a progressive precipitation.” 


Comment 


Fetal serum of a gestational age similar to the 
hydatidiform moles included in this study (23 to 30 
weeks), -usually contains IgG of maternal origin 
amounting to 4 to 8 percent of the concentration: in 
maternal serum." Normally no IgA or IgM is found in 
fetal serum, although both can be found in cases of 
intrauterine infection. Fetal serum of this age contains 
approximately 15 mg. per 100 ml. of beta-1-C globulin, 
all of which is of fetal origin. 

These data suggest—albeit no definite proof is 
offered—that immunoglobulins and beta-1-C globulin 
in hydatidiform mole fluids result from a transudation 
of maternal serum through a mechanism possibly 
including pinocytosis. First, because it contains IgA in 
considerable amount (19.3 per cent from the maternal 
values), and this immunoglobulin neither is synthe- 
sized by the fetus in normal conditions nor crosses the 
placenta in measurable amounts. If fetal infection is 
claimed to explain the presence of IgA in hydatidiform 
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j i Fig. 1. Immunoelectrophoresis of molar fluid (lower) and 


maternal serum (upper) with whole antiserum. 


` moles, one has to consider that the same condition 
would also lead to the presence of IgM, and none of 
the cases revealed this immunoglobulin in the vesicular 
fluid. The high molecular weight of IgM, however, 
coiild explain its paucity or absence in a transudate 
“fluid. On the other hand the presence of IgA could be 


7. due to a leakage of this immunoglobulin through an 


abnormal trophoblastic barrier of the hydatidiform 
mole. .- ; 

Beta-1-C globulin is synthesized by the fetal liver 
from the twelfth week of gestation onwards, and its 
concentration in fetal serum in the second trimester is 
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an oral heb deei are many. ome are hers and 
bome are yours. 
In the main, her reasons for rejection, often 
ighly subjective, are based on side effects — 
and side effects are only partially predictable from 
istory and examination. 
The ultimate test, then, of oral contraceptive 
acceptability must be what happens when she takes it 
since both your judgment and hers will be based on... 


Real Life Experience 





From real life... 


A Woman satisfied 
her oral contraceptive 





One important reason for 
patient satisfaction: Usually no 
G.I. discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25.983 cycles, the incidence of nausea and vom- 
iting was 3.3%. Actual patient dropout rate* due to nausea 
and vomiting was 2.9% (33 subjects.) Overall patient drop- 
out rate was 14.4% due to all adverse reactions. Serious 
reactions, as well as minor adverse reactions, have been 
reported following the use of all oral contraceptives. Be- 
fore prescribing, the complete product information should 
be consulted for special note, contraindications, warnings, 
precautions and adverse reactions. Thereafter, the phy- $. 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file. Lederle Laboratories) 

*Dropout rates are based on total patient population (1.156): inci- 
dence reflects only those patients who completed one or more cycles (956). 


Zorane 1/50 


orethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets PARCALARI 7 a 


Progestin/Estrogen content balanced fc 


See last page of this advertisement for brief summary 
of prescribing information. 
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Judy Barrett, Housewife 

Pittston, Pennsylvania > 

Age 22, married 6 years, 2 children ~ 
ai Cycle experience with Zorane 1/5078 





r ° e “I don't seem to gain much weight 

the majority with the pill and I don't get sick. I take 
it at night just before I go to bed... 

then I sleep right through. And I don't 

get sick.” 


From real life... 


A Woman satished 
her oral contraceptive 


Among the reasons patients remain 
satisfied: Withdrawal bleeding is 
usually regular and there is fall 
no undue discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidence was 2.2% for amen- 
orrhea and 2.0% for dysmenorrhea. Actual patient dropout 
rate* was 1.1% (13 subjects) for amenorrhea and 0.2% (2 
subjects) for dysmenorrhea. Overall patient dropout rate 
was 14.4% due to all adverse reactions. Serious reactions, 
as well as minor adverse reactions, have been reported 
following the use of all oral contraceptives. Before pre- 
scribing, the complete product information should be 
consulted for special note, contraindications, warnings, 
precautions and adverse reactions. Thereafter, the phy- 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have £ 
the same tolerance for side effects, should any occur. | 
(Data on file. Lederle Laboratories) 





*Dropout rates are based on total patient population (1.156): inci- £ 
dence reflects only those patients who completed one or more cycles (956). 


Zorane 1/50 


orethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets 


Progestin/Estrogen content balanced fo 





See last page of this advertisement for brief summary 
of prescribing information. 


Mrs. Linda McKinnon, Housewife 
Nederland, Texas 

Age 25, married 7 years, 2 children ` 
Cycle experience with Zorane 1/50: 16 





° e “You always know when you're 
the l } lajority going to start... I love knowing that... 

you can always plan...1 think it’s great. 
And, not having any cramps, too, because 
I used to have cramps.” 


From real life... 


A Woman satisfied 
er oral contraceptive 





One reason for long-term patient 
satisfaction: Weight gain usually 
not a problem 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive—providing the estro- 
gen content and progestin:estrogen ratio that appears to 
be highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25.983 cycles, the incidence of weight gain was 
0.4%. Actual patient dropout rate* due to weight gain was 
2.0% (23 subjects). Overall patient dropout rate was 
14.4% due to all adverse reactions. Serious reactions. as 
well as minor adverse reactions, have been reported fol- 
lowing the use of all oral contraceptives. Before, prescrib- 
ing, the complete product information should be consulted 
for special note, contraindications, warnings, precautions 
and adverse reactions. Thereafter, the physician should 
remain alert to the earliest manifestations of any serious 
disorder. Should any occur or be suspected, the oral con- 
traceptive should be immediately discontinued. ` 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur 
(Data on file, Lederle Laboratories) 





*Dropout rates are based on total patient population (1,156); inci- & 
dence reflects only those patients who completed one or more cycles (956). 


Zorane 1/50 


Norethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 
Oral Contraceptive Tablets 


Progestin/Estrogen content balanced fo 


See last page of this advertisement for brief summary 
of prescribing information. 
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Alice Eichenberger, High School 
Business Teacher, Louisville; Kentuck 
Age 28, married 7 years. no children 
Cycle experience with Zorane 1/50: 13 


Pa 





“Tve fluctuated between 115 and 


e e 
the majority /20...and have had no appreciable 


weight gain...since I’ve been on Zorane.” 


Norethindrone Acetate, | mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets 


Zorane 1/50 


Also available from Lederle 


Progestin/ Estrogen 
content balance 
the majority 


for 


Zorane 1.5/30 Norethindrone Acetate. 1.5 mg. and Ethinyl Estradiol. 30 meg. 


Zorane 1/20 


Special Note: Oral contraceptives have been 
marketed in the United States since 1960. 
Reported pregnancy rates vary from product to 
product. The effectiveness of sequential products 
appears to be somewhat lower than that of com- 
bination products. Both types provide almost 
completely effective contraception. The dropout 
rate for medical reasons, as observed in clinical 
trials, with ZORANE 15/30 appears to be the 
same as that of higher dose combination prod- 
ucts. The dropout rate due to irregular bleeding 
was somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
cal reasons attributable to the drug. (ZORANE 
1/20 only: The effectiveness is somewhat lower 
than that of the higher dose combination prod- 
ucts. Both provide almost completely effective 
contraception. Dropout rate for medical reasons 
appears to be somewhat higher than with higher 
dose combination products. due particularly to 
irregular bleeding.) An increased risk of throm- 
boembolic disease associated with use of hor- 
monal contraceptives has now been shown in 
studies conducted in both Great Britain and the 
United States. Other risks, such as those of ele- 
vated blood pressure, liver disease, reduced 
tolerance to carbohydrates, have not been quan- 
titated with precision. Long-term administration 
of both natural and synthetic estrogens in subpri- 
mate animal species in multiples of the human 
dose increases the frequency for some animal 
carcinomas. These data cannot be transposed 
directly to man. Possible carcinogenicity due to 
the estrogens can neither be affirmed nor refuted 
at this time. Close clinical surveillance of all 
women taking oral contraceptives must be 
continued, 


Indications: For control of conception. 


Contraindications: Thrombophiebitis, throm- 
boembolic disorders, cerebral apoplexy, or a past 
history of these conditions: markedly impaired 
liver function: known or suspected carcinoma 
of the breast; known or suspected estrogen- 
dependent neoplasia: undiagnosed abnormal 
genital bleeding: pregnancy. 


Warnings: If early signs of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, 
pulmonary embolism, retinal thrombosis) occur 
or are Suspected, discontinue use of drug im- 


mediately. (Studies indicated a higher risk of 


Norethindrone Acetate. | mg. and Ethinyl Estradiol. 20 mcg. 


these conditions with use of these drugs, not per- 
sisting after drug stoppage and not enhanced by 
long-term use.'-4) If sudden partial or complete 
loss of vision occurs, or if there is sudden onset of 
proptosis, diplopia or migraine: or if examination 
reveals papilledema or retinal vascular lesions. 
discontinue medication. Safety of use in preg- 
nancy has not been established, therefore rule 
out pregnancy in any patient who has missed two 
consecutive periods before continuing con- 
traceptive regimen: if prescribed schedule has 
not been adhered to, consider possibility of preg- 
nancy with first missed period. A small fraction 
of hormonal agents has been identified in the 
milk of mothers receiving these drugs: long- 
range effect to the nursing infant has not yet 
been determined. 


Precautions: Pretreatment and periodic physical 
examinations of breasts and pelvic organs should 
include Papanicolaou smear (Estrogens have 
produced tumors. some malignant, in 5 species of 
subprimate animals.) If endocrine and liver func- 
uon tests are abnormal in patients taking these 
drugs. repeat tests after drug withdrawal for 
2 months. With use of these drugs, pre-existing 
uterine fibromvyomata may increase in size: and 
some conditions (/.¢., epilepsy. migraine, asthma, 
cardiac or renal dysfunction) may be influenced 
by fluid retention: observe carefully for such. 
With use of ZORANE 18/30 or ZORANE 1/20, 
alteration in menstrual patterns may be induced. 
Since the amount and duration of flow and cycle 
length may vary. this must be considered in 
attempting to determine if cause of bleeding is 
organic. (ZORANE 1/50 only: In breakthrough 
bleeding or all cases of irregular bleeding per 
vaginam, keep in mind nonfunctional causes and 
take adequate diagnostic measures.) With history 
of psychic depression, discontinue drug if depres- 
sion recurs to a serious degree. Possible influence 
of prolonged ZORANE therapy on pituitary. 
ovarian, adrenal, hepatic or uterine function 
awaits further study A decrease in glucose 
tolerance has been seen in some patients on oral 
contraceptives: carefully observe diabetics on 
such therapy Patient age is no absolute limiting 
factor, although these drugs may mask onset of 
climacteric. The pathologist should be advised of 
ZORANE therapy when relevant specimens are 
submitted. Susceptible women may have an 
increase in blood pressure following use of con- 
traceptive steroids. 
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Adverse Reactions Observed in Patients 
Receiving Contraceptives: Statistically signifi- 
cant association demonstrated between use of 
oral contraceptives and: thrombophlebitis, 
pulmonary embolism, cerebral thrombosis. Sug- 
gestive evidence, neither confirmed nor refuted, 
between use and neuro-ocular lesions 
retinal thrombosis, optic neuritis). Known to 
occur: nausea, vomiting, G.L symptoms (ab- 
dominal cramps, bloating), breakthrough bleed- 
ing, spotting, change in menstrual flow, amenor- 
rhea during and after treatment, edema, 
chloasma or melasma. breast changes (tender- 
ness, enlargement, secretion), weight change (in- 
crease or decrease), changes in cervical erosion 
and secretions, suppression of lactation when 
given immediately post-partum, cholestatic jaun- 
dice, migraine, allergic rash, rise in blood 
pressure in susceptible women, mental depres- 
sion. Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment, 
premenstrual-like syndrome, changes in libido, 
changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, fatigue, back- 
ache, hirsutism. loss of scalp hair, erythema 
multiforme. erythema nodosum, hemorrhagic 
eruption, itching. Mav Alter Laboratory Results 
in: hepatic function finereased suifo- 
bromophthalein retention and other tests}, 
coagulation tests (increase in prothrombin, Fac- 
tors VI. VHI IX. X) thyroid function (increase 
in PBI. and butanol extractable protein bound 4 
iodine, and decrease in T? uptake values), 
metyrapone lest, pregnanediol determination. 
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Diagnosis of placental sulfatase deficiency 


TORU TABEI, M.D., Px.D. 
W. LEROY HEINRICHS, M.D., PH.D. 


Seattle, Washington 


Placental sulfatase deficiency has been found in four pregnancies (cases 1 to 4) with 
inappropriately low levels of urinary estriol excretion (less than 1.3 mg. per day near 
term gestation) associated with healthy neonates. The basis of the diagnosis in these cases 
was the greatly limited capacities for hydrolysis of “C-dehydroepiandroasterone sulfate 
(DHA-S) and 4H-estrone sulfate (0.2 Ci each) to the free steroids during incubation of 
placental homogenates. Placental aromatase activities in vitro for free DHA and the 
concentrations of appropriate estrogen precursors in cord blood were normal or elevated. 
The defect was diagnosed prenatally in two of these cases on the basis of failure to 
increase the maternal excretion of urinary estriol (0.6 to 0.7 and 1.3 to 1.3 mg. per day, 
respectively) following acute instillation of DHA-S (250 mg.) into the amniotic fluid and 
on normal levels of estrogen precursors in cord blood. In comparison, a twofold increase 
in maternal estriol excretion was observed after infusing DHA-S into the amniotic cavity 
of a “high-risk” pregnancy having normal sulfatase and aromatase activities in vitro 
(case 3). These enzyme activities were also found to be similarly normal in another 
placenta from an undergrown fetus (case 6) and in six normal placentas. The clinical 
Features of these pregnancies, the first ones described from the western hemisphere, are 
similar to reported cases: the newborn progeny are healthy males who appear to be 
developing normally. The prenatal diagnosis of the sex-specific placental enzyme defect 
has been made possible by the use of an intra-amniotic DHA-S leading test. 





PaRADOXICAL Clinical discrepancies between urinary estriol excretion rates have been associated with fetal 
estriol excretion and fetal health may result from a death in utero, adrenal hypoplasia, anencephaly, fetal 
variety of causes including incorrect collections, inter- hepatitis, placental sulfatase deficiency, and severe 
fering medications, and a host of pathologic factors of maternal renal disease. Recently seven cases of placen- 
fetal, placental, or maternal origin. Extremely low tal sulfatase deficiency have been reported in which the 
placental enzyme system hydrolyzing steroid 38- 
Erom ihe Department of Obsteirisand. Gynecology ScKod sulfates has been inactive in in vitro incubations’? 
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à EA : or perfusion’ of the placenta. 
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k estrogen sulfoconjugates by placentas from these 
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pregnancies and to quantitate appropriate estrogen 
precursors in the umbilical cord blood of these infants. 
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Table I. Summary of clinical details of the pregnancies 







Urinary steroids 
(mg. /day) 
















Gestational 
weeks 










Patient | Parity Estriol | Estrone 





Defteient placental sulfatase activity: 


Maternal-fetal 
complications 
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Gestational Placental 
weeks at Weight | Weight 
delivery (Gm) (Gm.) Mode of delivery 





i. V.B. 1 42 0.5 an Prolonged pregnancy: 43 M 3855 555 Oxytocin induction; 

42 1.2 = viral hepatitis forceps 
(41 wk.) 

2. DF. I 40 0.8 — None 40 M 2,900 550 Oxytocin induction; 
40 0.8 — forceps 
40 Ll 6.08 

3. RH 2 35 0.6 — Intrapartum fetal 38 M 2,966 510 Spontaneous labor; 
37 0.7* 0.7 distress; history of cesarean section 
37 0.6* 0.7* prior intrauterine for fetal distress 
37 0.7# — death (36 wk.) 

4. L. Y. | 44 1.3 — Prolonged pregnancy 44 M 2778 520 Oxytocin induction; 
44 1.3* = cesarean section 
44 1.3* = 

Normal placental sulfatase activity: 

5. R R 2 36 7.5 — Suspected fetal adrenal 40 F 3,438 510 Spontaneous labor 
37 8.2 — hypofunction; Male and delivery 
38 11.6 3 siblings, congenital 
38 TROFE 207% adrenal hypoplasia 
38 20.8* — 

6. S. H. 2 38 3.0 — Intrapartum 40 M 2,608 455 Oxytocin induction; 
38 2.0 — pre-eclampsia; forceps 


intrauterine growth 


retardation 





*After intra-amniotic instillation of DHA sulfate (250 mg.). 


The intrauterine injection of DHA-S was also carried 
out to evaluate the capacity of the intact fetoplacental 
system to utilize this precursor for the production of 
estrogenic urinary metabolites. 


Materials and methods 

Clinical data. Pertinent clinical data of six pregnan- 
cies, four of them associated with very low levels of 
urinary estriol excretion, are summarized in Table I. 
Repeated examination of maternal urine specimens 
from V. B., (case 1), a 23-year-old primigravida with 
prolonged pregnancy (43 weeks), and D. F. (case 2), a 
19-year-old primigravida with an otherwise normal 
pregnancy, revealed extremely low values of estriol 
(less than 1.2 mg. per day). Their infants, both males 
weighing 3,855 and 2,900 grams, respectively, were 
delivered in excellent condition following oxytocin 
induction of labor. R. H. (case 3), was a 21-year-old 
patient with a previous history of intrauterine fetal 
death at term gestation. In this pregnancy the urinary 
estriol excretion after 35 weeks’ gestation was re- 
peatedly 0.7 mg. per day or less. Cesarean section at 38 
weeks’ gestation was performed for intrapartum fetal 
distress with delivery of a healthy male infant weighing 


2,966 grams (Apgar score, 9). L. Y. 
19-year-old primigravida with prolonged pregnancy 


(case 4), a 


(44 weeks) had very low urinary estriol (1.3 mg. per 
day) and was delivered of a male infant weighing 2,778 
grams by cesarean section following a short attempt at 
induction of labor. R. R. (case 5) was a 26-year-old 
patient having a clinically normal pregnancy apart 
from low urinary estriol (7.5 to 11.5 mg. per dav near 
term gestation). She was delivered of a healthy female 
infant weighing 3.438 grams with an Apgar score of 8; 
this child is healthy at 3 years of age. A 2-year-old 
sibling had been treated regularly with cortisone (20 
mg. per day) for congenital adrenal hypoplasia. 
Intra-amniotic instillation of DHA-S was carried out 
(3 to 4 days before delivery) in cases 3, 4, and 5, with 
subsequent measurement of urinary estrogen excre- 
tion and measurement of plasma androgens in umbili- 
cal cord blood. In case 6 (S. H.) a low urinary estriol 
(2.0 to 3.0 mg. per day) was associated with in- 
trauterine growth retardation near term and intrapar- 
tum pre-eclampsia; a dysmature male infant weighing 
2,606 grams with an Apgar score of 9 was delivered 
after oxytocin induction of labor at 40 weeks’ gestation, 

Steroid assays in blood and urine. Urinary estriol 
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Table II. Plasma concentrations of C,9-A®-38-OH-steroids in umbilical cord blood (y#g/100 ml. of plasma)* 


Deficient placental sulfatase activity: 








Patient A®-triol 





1. V.B. 28.3 253.9 23.7 866.8 

3. R. HAF 30.7 220.9 22.7 1,248.5 
Normal placental sulfatase activity: 

4. R RF 28.5 94.7 10.5 146.9 
Normal pregnancies: 

Mean 40.4 207.8 30.9 70.5 

S.D, n=7 + 13.8 + 54.5 +94 + 10.9 





*Values are uncorrected for procedure losses and represent the mean of duplicate determinations for each. 
IDHA (38-hydroxyandrost-5-en-17-one); 16a-OH-DHA (38,16a-dihydroxyandrost-5-en-17-one); 16-keto-A®-diol (38,17- 
dihydroxyandrost-5-en-16-one); and A®-triol (androst-5-ene-38, 16a,17B-triol); 3-4 days after DHA-S intra-amniotic instillation 








(250 mg.). 


was measured by gas liquid chromatography (GLC) as 
described previously.® Urinary ring Da-ketolic estro- 
gens were quantitated spectrophotometrically by Hob- 
kirk and Nielsen.” DHA, 38,16a-dihydroxyandrost- 
5-en-17-one (16a-OH-DHA). 38,178-dihydroxyan- 
drost-5-en-16-one (16-keto-A®-diol}, and androst-4- 
ene-38, 16a,176-triol (A®-triol) in umbilical cord blood 
were measured by GLC as the trimethysilyl ether deriv- 
atives with the use of a 3 per cent XE-60 column® ® 
after ethylacetate solvolysis” of the samples for the de- 
termination of plasma steroid sulfates. Mean recovery 
of these steroids through the procedure prior to GLC 
was 73.5 per cent. The values (in micrograms per 100 
ml. of plasma) are uncorrected for procedural losses. 
4C-4-dehydro- 
epiandrosterone sulfate (#C-DHA-S, specific ac- 
lvity 42.0 mCi per mmole), “C-4-DHA (specific 
activity 58.8 mCi per mmole), and *H-estrone sulfate 


Placental enzymatic activities. 


(specific activity 2.85 Ci per mmole) were purified by 
thin-layer chromatography (TLC) in at least two dif- 
ferent systems before use. Radioactivity was mea- 
sured in a Packard Tri-Carb liquid scintillation spec- 
trometer (Model 3320) with a counting efficiency of 
88.8 per cent for “C and 53.9 per cent for 3H. 
Adequate counts were accumulated to include 95 per 
cent confidence limits. 

Placentas obtained after delivery were immediately 
frozen and stored at —20° C until analysis. Placental 
tissue from normal pregnancy was also prepared and 
stored in a similar manner, The thawed tissue was 
dissected free of membranes, washed several times in 
saline to remove blood, and then homogenized in a 
Waring Blendor. The 20 per cent homogenates in 10 
ml. of Tris buffer solution (10 mM., pH 7.4 for DHA-S 
and DHA and pH 6.8 for estrone sulfate) containing | 
Gm. of wet tissue were incubated with 0.2 pCi of 
radioactive substrates at 37° C for 60 minutes under an 
atmosphere of 95 per cent oxygen and 5 per cent 


carbon dioxide with continuous shaking in a Dubnoff 
incubator. The reaction was stopped by adding 5 ml. of 
ether and cooling in an ice bath, and the preparation 
was frozen until analysis. The incubation mixtures 
were extracted three times with two volumes of ether. 
The ether extracts containing the “free” fraction were 
evaporated, and the residue was dissolved in 60 ml. of 
benzene-petroleum ether (1:1) (BPE) solution from 
which the “phenolic” fraction was extracted two times 
with 20 ml. of 0.4N sodium hydroxide according to the 
Brown" method. Subsequently, the “phenolic” fraction 
was separated by TLC in the solvent system cyclo- 
hexane :ethylacetate (1:1) into radioactive peak areas 
corresponding to standard estrone (E,), estradiol-17B 
(Ea), and estriol (E£). These were eluted and further 
purified by additional TLC in the system chlo- 
roform:methanol (19:1). To the remainder of the 
BPE containing the “neutral” fraction, three volumes 
of ethanol were added, followed by filtration and 
drying. The residue was extracted with 30 mi. of 
secondary butanol for the determination of the “sul- 
fate” fraction. The specific placental sulfatase activity 
(per cent per gram of wet tissue per hour) was 
calculated from the per cent of hydrolysis of the added 
radioactive steroid sulfate to the free steroids, and the 
aromatase activity, the rate (per cent) of transforma- 
tion to radioactive estrone and estradiol from MC- 
DHA. Radiochemical homogeneity of the metabolites 
formed was based on the chromatographic properties 
of the radioactive products and the respective authen- 
tc standards, and recrystallization to constant specific 
activity. 

Infusion of DHA-S. Dehydroepiandrosterone sul- 
fate (Steraloids, Inc, New York, New York) was 
purified by recrystallization with aqueous methanol 
before use. Then 250 mg. of DHA-S dissolved in 14 ml. 
of 50 per cent ethanol in sterile saline were injected 
after Millipore filtration into the amniotic fluid of 
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Table HI. In vitro steroid metabolic evidence of placental sulfatase deficiency (per cent distribution of the steroid 


(i) °C-DHA-S 


“Free” 





Neutral 





Estrone | Estradiol 
Phenolic (E) {Ea) 


Deficient placental sulfatase activity: 


1. V.B. 5.21 1.8 — — 

2, D.F. 4.8 1.4 — — 

3. R H. 3.2 0.5 _ — 

4. L Y. 5.1 0.7 — = 
Normal placental sulfatase activity: 

5. R R. 43.2 36.9 18.9 7.6 

6. S. H. 50.6 36.9 16.5 51 
Normal pregnancies: 

Mean 38.6 38.4 20.3 8.5 

£5$.D..n=6 £94 £ 9.2 +14 + 0.7 








2. 
+0. 


(i) “C-DHA 


“Free” 
Estrone | Estradiol 
“Sulfate” | Neutral | Phenolic (Ey) (Ey) 
— 69.6 26.9 61.9 39.9 10.7 
— 87.6 15.6 54.4 31.6 11.0 
— 89.7 21.2 50.3 29.0 9.1 
— 68.6 27.0 49.2 30.5 10.2 
5 7.3 14.9 48.2 26.8 13.5 
3:2 3.6 34.5 47.4 28.6 10.5 
5 5.8 12.5 54.9 31.7 lL. 
2 #23 +925 +39 +2.8 + 0.8 





*The conditions of the duplicate incubations were at 37° C. for 60 minutes of a 1.0 Gm. placental homogenate with 0.2 aCi of (i) 
4C-DHA-S, (ii) "C-DHA (each at pH 7.4), and (iii) ?H-estrone sulfate (pH 6.8). The conversion rate (per cent) to estrone and 
estradiol-178 was calculated from the radioactivity eluted, the peak areas corresponding to the respective standards on the TLC plate. 


+Values are per cent of initial radioactivity (0.2 Ci) isolated in the individual fractions. 


R. H. (case 3), L. L. (case 4), and R. R. (case 5) during a 
10 minute interval 3 to 4 days prior to delivery. 


Results 


Maternal urinary estrogen excretion. The estriol 
excretion rates and clinical data on the six patients 
are summarized in Table I. In the four patients 
with placental sulfatase deficiency (cases 1 to 4), the 
levels of maternal urinary estriol were extremely low 
(less than 1.3 mg. per day) at the end of pregnancy. 
The lower limits of excretion for normal pregnancies 
with our method are 10 mg. per day at 30 weeks’ 
gestation, 15 mg. per day at 35 weeks, and 18 mg. per 
day at term. Patient 2, with placental sulfatase deficien- 
cy, had greatly reduced urinary levels of 16-keto- 
estradiol-178, and 16a-OH-estrone, respectively, 0.09 
(2.0)* and 0.12 (2.9)* mg. per day. 

Plasma concentrations of A°-C,-steroids in umbili- 
cal cord blood. DHA, IGa-OH-DHA, 16-keto-A*-diol, 
and A®*-triol were measured in cord blood of normal 
pregnancies (n = 7) and of pregnancies with placental 
suspected fetal 
hypofunction (Table I). Our normal values for the 
plasma concentration of these Cy steroids were 


sulfatase deficiency and adrenal 


comparable to those reported previously by France,” 
using a similar GLC assay. The levels of A®-triol in 
these cases of placental sulfatase deficiency (cases } and 
3) were significantly higher than those of normal 
pregnant women, possibly in case 3 because of the 
DHA instillation; however, DHA, 16a-OH-DHA, and 


*Mean values in normal term pregnancies.” 


16-keto-A*-diol levels were within the normal range. 
Lower concentrations of these 16-oxygenated andro- 
gens were observed in the cord blood, even after 
instillation of 250 mg. of DHA-S in Patient 4, in whom 
adrenal hypofunction was suspected because of re- 
duced levels of urinary estriol and a sibling with this 
defect. 

Placental enzymatic activities. The data obtained 
from duplicate incubations of placental homogenates 
with ()"C-DHA-S, Gi)4C-DHA, and (iii)®H-estrone- 
sulfate (Table HI) indicated greatly reduced conver- 
sion rates of the steroid sulfates to the “free” fractions 
in the placentas of cases 1 to 4, compared with the 
higher rates of hydrolysis from normal control placen- 
tas (n = 6). Approximately 70 to 80 per cent of the 
initial radioactivity (DHA-S and estrone sulfate) re- 
the “sulfate” 
hydrolyis of both sulfates and the in vitro conversion of 


mained in fraction. In contrast, the 
4C-DHA to estrogen metabolites in the placentas 
obtained from cases 5 and 6 were identical to those 
obtained from the normal control placentas (n = 6). 
The distribution of radioactivity in the “phenolic” 
fraction isolated after the placental incubations of cases 
l to 4 with “C-DHA showed no difference from 
those of normal placental incubations, indicating 
normal aromatase activity. The “phenolic” fractions 
were further separated into estrone, estradiol, and 
estriol with TLC. The radiochemical homogeneity of 
estrone and estradiol was demonstrated by recrystalli- 
zation to constant specific activities. The calculated 
estrone/estradiol ratios, ranging between 2.0 and 3.7 
from the four placentas studied, were similar to the 
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< metabolites)* 







(ut) ?H-estrone sulfate 






Estradiol 
(Ea) 


Estrone 


(Ey) 


0.3 5.1 3.4 1.2 2.6 72.1 
0.5 18.2 8.1 3.6 2.2 76.5 
0.4 15.6 6.3 2.5 2.6 76.2 
0.5 6.8 3.8 1:5 2.4 87.6 
15 80.3 40.2 19.1 2 5.6 
1.7 85.8 48.4 20.4 2.4 7.4 
0.8 84.7 53.8 21.2 2.8 5.2 
+ 0.6 £ 6.1 + 6.2 +29 + 0.4 +16 





normal values (2.8 + 0.3). No radioactive peak on the 
TLC plates in any experiment corresponded to au- 
thentic estriol. 

DHA-S loading test. The intra-amniotic instillation 
of 250 mg. of DHA-S did not change the rate of 
maternal excretion of estriol (0.6 to 0.7 mg. in case 3 
and 1.3 to 1.3 mg. in case 4 per 24 hours) and estrone 
(0.7 to 0.7 mg. per day in case 3) by the woman with 
extremely reduced excretion rates, but antenatal 
administration of DHA-S into the amniotic fluid 
of the patient (case 5) with the normal placental sulfa- 
tase and aromatase activities in vitro increased the 
excretory rates from 11.6 to 20.8 mg. per day for 
estriol and from 1.3 to 2.7 mg. per day for estrone 
(Fig. 1). 


Comment 

A sulfatase deficiency has been discovered in placen- 
tas from four women having clinically normal preg- 
nancies with extremely low estriol excretion near 
term. In two of them the defect was diagnosed 
prenatally on the basis of failure to increase the low 
levels of maternal urinary estriol following the intra- 
amniotic infusion of DHA-S. These cases of placental 
sulfatase deficiency are the first ones described from 
the Western Hemisphere, although another presump- 
tive case has been mentioned in abstract form. The 
clinical features of the pregnancies studied are similar 
to the seven proved and four presumptive cases 
reported before. All four of our infants were also 
healthy males who are developing normally. On the 
basis of 10° consecutive male progeny, the condition 
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appears to be sex-lmked (p < 0.001, nonparametric 
tests) and suggestive of an X-linked recessive inheri- 
tance. Genetic studies in families with a pregnancy 
having a placental sulfatase deficiency will be valuable 
to explain the fundamental mechanisms causing the 
enzyme defect. Labor occurred spontaneously at term 
gestation in one pregnancy, was induced at term in 
another, and was delayed beyond 43 weeks’ gestation 
in two cases, one of which also responded to oxytocin 
induction. Prior observers have commented that pro- 
longed pregnancy and unsuccessful attempts at induc- 
tion of labor characterize this group of patients, 
especially if primigravid. Our experience suggests that 
induction of labor is successful and therefore advisable. 

The antepartum diagnosis of a placental sulfatase 
deficiency would be helpful for the clinician trying to 
interpret the meaning of extremely low urinary 
estrogen excretion rates in women not taking the 
various drugs known to depress estriol excretion. Fetal 
death and anencephaly, the conditions most likely to 
account for such findings, usually can be diagnosed by 
several procedures but differentiation between fetal 
adrenal hypoplasia and placental sulfatase deficiency is 
more difficult. The diagnosis can be ascertained by 
demonstrating a differential response in urinary estriol 
excretion following administration of the steroid 
sulfates into these patients. The DHA-S loading 
provides a sensitive test of the fetoplacental func- 
ton. The role of fetal rather than maternal 
DHA-S"” in the production of urinary estriol during 
pregnancy is well established. It is probable that the 
very small amounts of estriol excreted by these women 
were from maternal 16e-OH-DHA-S via its hydrolysis 
in the maternal liver entering the placenta and being 
metabolized to estriol. Infusion of precursor DHA-S 
into the fetal compartment rather than in the maternal 
circulation of normal pregnancy produces a much 
greater rise in the estriol production. 7! Therefore, 
we infused the steroid sulfates into the amniotic fluid. 
A twofold increase of maternal estriol excretion was 
observed after infusing DHA-S into amniotic fluid of a 
“high-risk” pregnancy having normal placental sul- 
fatase and aromatase activities in vitro. Patients 3 and 4 
had no significant change in estrogen excretion after 
DHA-S loading and we therefore interpret prenatally 
that the placentas were deficient in sulfatase activity. 

Previous workers have interpreted, on the basis of 
normal cord blood levels of DHA and l6a@-OH-DHA, 
that estrogen precursors do not accumulate in the fetal 
circulation of sulfatase-deficient pregnancies, and 
therefore that the fetus has a feedback mechanism 
controlling production of C, steroid sulfates.* * Our 
finding of greatly increased levels of A®-triol in cord 
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Fig. 1. Estrogen excretion before and after intra-amniotic 
instillation of 250 mg. of DHA-S (dehydroepiandrosterone 
sulfate) in a “high-risk” pregnancy (case 5) and two patients 
(cases 3 and 4) with placental sulfatase deficiency. The 
numbers above the columns represent the percentage of 
values just prior to the instillation. 


blood, particularly following instillation of DHA-S into 
the amniotic fluid, suggest that this end product of 
DHA (or its sulfate secreted from the fetal adrenal) 
accumulates in the fetal circulation if the placental 
sulfatase activity is lacking. One is also tempted to 
interpret on the basis of normal cord blood concentra- 
tions of 16-keto-A*-diol in these pregnancies, that this 
compound is not a direct precursor of estriol in term 
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pregnancies. These data are consistent with the 
conclusions based upon perfusion studies in midpreg- 
nancies * and the demonstration of the fetal hepatic 
production of 16-keto-A®-diol.™ 

Our attention was drawn to these cases by a low 
urinary estriol excretion and it was possible to establish 
the diagnosis antepartum in two cases and postpar- 
tum in two additional cases. Instillation of DHA-S 
(nonradioactive) into the amniotic fluid and observa- 
tion of changes of urinary estriol excretion is a 
simple procedure with little apparent associated ha- 
zard. With a relative contraindication of using radio- 
active substrates during normal pregnancy, alternate 
methods should be sought for accessing placental func- 
tion since studies relying on maternal intravenous ad- 
ministration of steroids have not been particularly 
helpful in predicting pathology of the fetus or pla- 
centa,” 26 

We are indebted to Drs. D. Cox (case 1), our house 
staff (case 2), D. M. Barton (case 3), L. Brewer (case 4), 
N. R. M. Buist (case 5), and J. H. Mattox (case 6) for 
their kind help in supplying us with the clinical 
materials, and Dr. R. Hobkirk for analysis of urinary 
Ring De-ketolic estrogens. The valuable technical 
assistance of Mrs. Pearl Numkung and the typing of 
the manuscript by Mrs. Ann Dow are also greatly 
appreciated. 
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Histologic characteristics of cells cultured from 


rat placental tissue 
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Laboratory animals, especially rats, have provided a comparative model for extensive 
research on maternal-fetal relationships, To identify individual placental cells for 
subsequent immunologic analysis, cultures of rat placentas were studied. Five cell types 
were observed, including: two histologically distinct giant cells, mononucleate and 
multinucleate, apparently formed by amitosis and fusion, respectively; small round cells; 
polygonal cells, probably cytotrophoblasts; and fibroblasts. Of particular interest are the 
small round cells which are phagocytic and morphologically similar to macrophages, cells 


known to be important in the immune response. 


DESPITE intensive investigations in many species, the 
precise sequence and biologic significance of cellular 
changes occurring in the placenta during pregnancy 
remain obscure. Least understood is the nature of 
protection afforded by the intact placental structure 
against possibly disastrous immunologic consequences 
that could result from maternal exposure to paternal 
histocompatibility antigens throughout gestation. 
‘Tissue-culture techniques have been applied to study 
the nature of these cellular changes. In numerous 
studies of cultures of human placental cells, three 
morphologically distinct cell types have been found: (1) 
epithelioid cells, (2) multinucleate cells, and (3) fibro- 
blasts. ® Studies of mouse placental cells in culture have 
indicated, in addition, a fourth cell type, a mononu- 
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cleate giant cell? The developmental sequences, in- 
teractions, and physiologic characteristics of the indi- 
vidual hemochorial placental cell types, in particular 
the outermost, immunologically significant, mononu- 
clear (rodent) or multinucleate syncitial (human) giant 
cells, are still unresolved. One problem has been the 
difficulty in defining serologically and immunogeni- 
cally the individual placental components. 

The studies that follow were initiated to investigate 
the cellular heterogeneity of rat placenta and provide a 
basis for serologic studies of each cell type. 


Methods and material 


Tissue culture preparation. Cells were obtained 
from the placentas of 12- 13-day-old embryos of the DA 
and BN inbred rat strains. The uterus was removed 
aseptically, 
buffered saline (PBS), opened and washed again, 


washed several times in phosphate- 
and then placed in calcium- and magnesium-free 
phosphate-buffered saline (CMF-PBS). Each embryo 
and placenta was “shelled out” intact, placed in fresh 
CMF-PBS, and carefully separated from one another. 
The outermost placental tissue, consisting primarily of 
the giant-cell layer and the cytotrophoblast cells, was 
selected and placed in fresh CMF-PBS, minced with 
scissors, and washed again. Small pieces were then 
transferred to a 25 ml. Erlenmeyer flask to which 10 
ml. of 0.1 per cent tryspin (Flow Laboratories) was 
added. Trypsinization was performed with constant 
stirring at 37° C. The first supernatant, containing 
mostly red blood cells, was removed and discarded 
after 10 minutes. Subsequent cell suspensions were 
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Fig. 1. In vitro cell types cultured from rat placental tissues; 
(a) mononuclear giant cells, (b) multinucleate giant cell, (c) 
polygonal cells, (d) small round cell, and (e) fibroblast. 


collected, centrifuged, split into equal fractions, and 
placed in sterile 35 mm. plastic Petri dishes (Falcon 
Plastics) containing sterile coverslips. Autopow MEM 
(Flow Laboratories) supplemented with amino acids, 


L-glutamine, and 20 per cent heat-inactivated fetal calf 


serum was used as a culture medium. The cell cultures 
were maintained in a 37°C. incubator in a humid 5 per 
cent CO, and 95 per cent air atmosphere. 

Radioactive thymidine labeling. For continuous 
labeling, the cultures were maintained in medium 
containing tritiated thymidine (New England Nuclear, 
specific activity 6.7 Ci/mM), at a concentration of 0.05 
or 0.1 aCi per milliliter, and were harvested for 
observation at various times after addition of the label. 

Coverslips from the cell cultures were rinsed in 
PBS and fixed in Carnoy’s I solution. After drying, 
the coverslips with the cells on the upper side were 
mounted on a gelatinized slide and, 24 hours later, 
were covered with Kodak Ar. 10 autoradiography 
stripping film. The slides were dried and stored at 4° C. 
in sealed slide boxes. After a 10 to 14 day exposure, the 
slides were developed and fixed. The cells were stained 
with May-Grtinwald Giemsa stain. 

Fixation and staining. Coverslips were fixed in 95 
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per cent ethanol or 10 per cent phosphate-buffered 
formalin. Staining was done with May-Griinwald 
Giemsa or hematoxylin and eosin. 

Microscopy. The cells and tissues were examined 
with a Leitz Ortholux microscope. A Leitz automatic 
camera and Kodak Tri-X (ASA 400) or Ektachrome 
(ASA 160) film were used for photography. 


Results 


Heterogeneity of placental cell cultures. Daily 
observation of the cultures of 12- 13-day-old rat pla- 
centas permitted identification of five morphologi- 
cally distinct cell types: (1) mononuclear giant cells, (2) 
multinucleate giant cells, (3) large polygonal cells, (4) 
small round cells, and (5) fibroblast-like cells (Fig. 1). 
Their morphologic characteristics and developmental 
changes under culture conditions were as follows: 

Mononuclear giant cells. These measured up to 370 u 
at the broadest dimension with a nuclear diameter of 
up to 115 w (Fig. 2, A). The cytoplasm, which exhibited 
a characteristic deep blue staining, often contained 
numerous vacuoles of various sizes. Some cells con- 
tained more than one nucleus, and occasionally bizarre 
nuclear forms were observed. Nucleoli were usually 
two to five in number and were usually very large, 
round, and dense. Infrequently, a rod-shaped nucle- 
olus was seen (Fig. 2, A). In culture, the mononuclear 
giant cells were often found clumped with other types 
of cells. The relative numbers of mononuclear giant 
cells in these cultures showed no increase with time and 
began to decrease after approximately 9 days in 
culture. This decrease was usually preceded by exten- 
sive vacuolarization both the cytoplasm and the nucleus 
of these cells. Eventually the nucleus and the cytoplasm 
became poorly delineated and ghostlike. By 15 days 
they had usually disappeared from the cultures. 

Multinucleate giant cells. These cells, which were up to 
200 mw in size, contained anywhere from two to 100 
nuclei (Fig. 2, B). Although some variability of nuclear 
size was observed, small round nuclei with one to three 
nucleoli predominated. Although the number of 
multinucleate giant cells varied from culture to culture, 
they usually constituted approximately 10 per cent of 
the cell population. Often the cells were found adjacent 
to mononuclear giant cells. Despite the fact that no 
mitotic figures were seen in these cells, the number of 
nuclei within them increased until the cells disap- 
peared from the cultures at 9 to 13 days. 

Polygonal cells. The large polygonal (or epithelioid) 
cells were the predominant type, constituting 60 to 70 
per cent of the placental cultures, after 9 to 16 days 
(Fig. 3). Unlike the mononucleate giant cells, these 
cells, which usually were about 80 yw in size, but 
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Fig. 2. Mononuclear (A) and multinuclear (B) giant cells. Note polygonal cell (a) and small round cell 


(b). (x 300.) 


occasionally reaching 240 pu in broadest dimension, 
stained poorly. The cells were usually mononucleate, 
but occasionally two nuclei were observed. The nuclei, 
as large as those of fibroblasts, were oval, with one to 
three nucleoli; mitotic figures were frequently seen. 
Many aberrant nuclear formations, such as budding 
and ring structures, occurred. Although the cells 
became confluent between 9 and 16 days in several 
cultures, they were very fragile and numerous attempts 
at transferring them were unsuccessful. At about 14 to 
16 days, the fibroblasts in the culture began to advance 
and overgrow these cells. 

Small round cells. These cells had a cytoplasm that 
stained dark blue and a small, round nucleus (Fig. 3). 
The size of these cells varied greatly, the smallest being 
12 to 14 win diameter and the largest, 50 to 60 u. They 
were scattered throughout the cultures, frequently 
lying on or within halo-like areas in the cytoplasm 
of fibroblastic or polygonal cells. Occasionally, fine 
filamentous pseudopodia were seen extending from 
them. After a few days in culture many of these cells 
had enlarged to three or four times their original size, 
but retained their dark-staining characteristics. Some 
of the cells persisted during the lifetime of the cultures 
and could be successfully transferred along with the 
fibroblastic cells that eventually overgrew the cultures. 
Phagocytic activity by these cells was observed in 
several placental cultures after accidental bacterial 
contamination; the small round cells contained many 
bacteria (Fig. 4). The other four cell types did not 
exhibit phagocytic capability. 


Fibroblasts. Initially fibroblast cells were rare in all 
the placental cultures, but their numbers gradually 
increased and after 14 to 16 days they were the 
predominant cell. They exhibited morphologically 
uniform spindle-like characteristics. When they be- 
came the predominant cell type, they developed into 
complete monolayers. A few of these fibroblast cultures 
«were transferred successfully as many as three times. 

In addition to these five morphologically distinct cell 
types, there were some cells in all cultures with 
intermediate morphologic characteristics that pre- 
cluded definitely placing them in one of these five 
categories. 

Thymidine labeling of placental cultures. When the 
success of the placental cell cultures was assured at 48 
hours, medium containing thymidine was added. 
Coverslips were then removed from the cultures at 12, 
24, 36, and 48 hours, and at 4, 7, 10, and 13 days. 
Uptake occurred in all types of cells, but the time of 
initial appearance, the relative numbers of cells show- 
ing nuclear labeling, and the extent of labeling varied 
between types (Fig. 5). Those cells known to be rapidly 
dividing, i.e., polygonal cells and fibroblasts, were most 
rapidly and extensively labeled. At 24 hours, 40 per 
cent of the polygonal cells were labeled; by 4 days, this 
increased to 82 per cent. The peak labeling of 90 per 
cent of this cell type was reached by 7 days. The per- 
centage remained relatively constant until the fibro- 
blast cells overgrew the culture. At 24 hours 62 percent 
of the fibroblast nuclei in the culture were labeled and 
by 4 days this increased to 92 per cent. In contrast, only 
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Fig. 3. Round cells of various sizes (arrows) are present in this 
field. Note also the polygonal cells in the field. The small 
round cells were found lying on or within the cytoplasm of 
these cells. (x 600.) 


6 to 8 per cent of small round cells became labeled. 

The two cell types of greatest interest in terms of 
origin and development, the multinucleate and 
mononuclear giant cells, exhibited patterns of labeling 
that distinguished them from the other cells in the 
cultures. 

Mononucleate. Eight per cent of the mononuclear giant 
cells showed thymidine uptake at 12 hours. At 36 hours 
the figure was unchanged. The label was distributed 
uniformly across the nucleus. By 4 days the number of 
cells with labeled nuclei had increased to 28 per cent, a 
proportion that stayed fairly constant through 7 days. 
Between cells, the amount of label in the nuclei varied. 
In the most highly labeled, the density of thymidine 
uptake, as indicated by the number of grains, was 
almost comparable to that seen in the polygonal cells 
and fibroblasts in the cultures. 

Multinucleate. The multinucleate giant cells, in con- 
trast to the mononucleate cell just described, were 
unlabeled up to 36 hours after addition of the 
radioactive thymidine. At 4 days, 6 per cent of these 
cells contained one or two labeled nuclei mixed with 
many unlabeled nuclei. Infrequently, some multinu- 
cleate cells contained up to three small labeled nuclei 
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Fig. 4. Phagocytic activity of the round cells indicated by 
extensive uptake of bacilli. The morphology and size of these 
phagocytic cells varied greatly. Note absence of bacteria in 
polygonal cells. (x600.) 


and occasionally only a single, large, oval, fibroblast- 
like, labeled nucleus. 


Comment 


In recent years comparative studies of human and 
rodent tissue culture have been utilized to isolate 
indivual placental cell types and to identify their 
function. These studies of rat placental cell cultures 
which were done to differentiate the various cell types 
for subsequent serologic studies of cell surface antigens 
indicate a number of previously unreported findings. 
First, there is a distinct population of small round cells 
closely associated with the placenta. These small, 
round, intensely stained cells are of particular interest, 
because their phagocytic activity parallels that of 
macrophages. Their variable morphologic characteris- 
tics are similar to those of blood monocytes or 
histiocytes, cells known to develop into macrophages, 
epithelioid cells, and multinucleate giant cells.!7 They 
may be the counterpart of stellate macrophage-like 
cells that have been found in human placental 
cultures. !6 Significantly, the macrophage is an impor- 
tant cellular component of the immune response. A 
response that is altered in some way to protect the 
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immunologically incompatible fetus, having antigens 
inherited from its father, during pregnancy. 

The multinucleate giant cells present in the cultures 
apparently are derived from either the small round 
cells or the placenta-associated maternal tissues. Al- 
though multinucleate cells are present initially in the 
cultures, their number increases, suggesting de novo 
formation. Morphologically these cells appear to be 
similar to the multinucleate phagocytic cells found in 
mouse placental cultures.* Since these cells are 
found immediately in primary cultures, they must exist 
in vivo. Histologic studies suggest their origin, at the 
twelfth day of gestation, to be from the numerous 
masses of small round nuclei occurring closely as- 
sociated with the multinucleate giant cells on the 
maternal side of the placenta. These masses of nuclei, 
or “symplasma,” were first described at the maternal- 
fetal junction of the rat placenta by Bridgeman,’ who 
suggested that they are maternal in origin and accumu- 
late as the fetal placenta expands and compresses the 
decidua. Nuclear accumulations, also, are seen at the 
maternal-fetal junction in many other species. 

The presence in cultures of these two cell types, the 
small round cells and the multinucleate giant cells, and 
their possible interrelationship raise some interesting 
questions. If the small round cells are maternal in 
origin, do they contribute in vivo to the development 
of the symplasma at the maternal-fetal junction? Alter- 
nately, under appropriate culture conditions, do they 
fuse to become multinucleate giant cells? Are similar 
macrophage-like cells found associated with the pla- 
centa in other species such as the human? 

The thymidine-labeling experiments provide, to our 
knowledge, the first tissue-culture information on the 
DNA synthetic activities of the individual placental cell 
types. The fact that only 6 to 8 per cent of the small 
round cells took up thymidine indicates that these cells 
share another characteristic with macrophages—the 
tendency not to multiply in culture."* The small 
percentage of labeled nuclei in the multinucleate cells 
could result from DNA synthesis occurring in only one 
or two of the nuclei, or, uptake of only one or two of 
the labeled nuclei, if the cells were being formed by 
fusion. Our studies do not distinguish between these 
alternatives, but the presence of an occasional labeled 
fibroblast-like nucleus within these giant cells suggests 
that the cells develop by fusion similar to that occurring 
with the formation of human syncytiotrophoblast”® or 
with the development of multinucleate cells in re- 
sponse to foreign bodies.*: ê 

The most unusual of the cells in terms of cytoplasmic 
and nuclear characteristics are the polygonal, or 
epithelioid, cells. These appear to be similar to polygonal 
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Fig. 5. Thymidine labeling at 24 hours, 4 days, and 7 days of 
placental cell nuclei in culture. 


Polygonal Cells 


cells that have been described in mouse cultures," in 
Millipore chambers containing mouse blastocysts,” and 
in human placental cultures." The comparative mor- 
phology suggests that the polygonal cell in vitro is the 
equivalent of the cytotrophoblast cell in vivo. This 
would agree with the observation of Fox and Kharkon- 
gor, who have shown that a similar human cell in 
culture has enzyme components of the cytotrophoblast 
cells. The tissue culture findings of Garancis and 
associates’ and Loke and Borland," who reported that 
similar’ human polygonal cells actively synthesize 
chorionic gonadotropin, provide further support for 
this suggestion. 

In contrast to the apparent formation of multinu- 
clear cells, there is no evidence of new mononuclear giant 
cells developing. It is concluded, therefore, that the 
mononuclear giant cells seen during the 9 to 13 day 
interval after primary culture had developed in vivo 
and were placed in culture. The presence and length 
of survival of the mononuclear giant cells correlates 
closely with other studies of rodent placental cultures.” 
2 Histologic in vivo descriptions of these cells indicate 
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sizes comparable to those found in culture.’ Our 
preliminary studies have indicated that no extracellu- 
lar trophoblast-associated PAS-positive mucoprotein 
(fibrinoid) is demonstrable under these conditions. 
This finding concurs with results with mouse placental 
cells? and suggests that cells under these conditions 
may be useful for immunologic studies of cell surface 
antigens that otherwise could be masked by fibrinoid. 

The tissue-culture observation that mononuclear 
giant cells incorporate thymidine and/or macromolecu- 
lar DNA without accompanying cytokinesis has not 
been reported previously. The uptake of the label as 
early as 12 hours after exposure without evidence of 
any mitotic activity correlates with reports of the 
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activity of similar rodent cells in vivo." The density of 
the thymidine label in the extremely large nuclei of the 
mononuclear giant cell corresponds to that of the 
polygonal or fibroblast nuclei in these studies and 
suggests that mononuclear giant cells are polyploid or 
polytene.™ Other studies, with Feulgen staining and 
microcytophotometic analysis® ‘ have actually sug- 
gested that the rodent trophoblast giant cell nuclear 
DNA may be from 100 to 1,000 times the diploid 
amount. It is difficult to assess the role of the increased 
DNA, but undoubtedly it is important in the phys- 
iologic function of these cells, which are in direct 
contact with the maternal tissues. 
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intrauterine Development and Fetal Management 


Physicians are cordially invited to attend a 2! day postgraduate course on “In- 
trauterine Development and Fetal Management” presented by the Johns Hopkins 
Medical Institutions on Thursday, Friday, and Saturday, April 22 through 24, 1976. 

Members of the Johns Hopkins faculty and guests will discuss basic mechanisms of 
intrauterine development and physiology. This year, special emphasis will be given to 
newer developments in fetal monitoring, including fetal respiratory activity, the oxytocin 


challenge test, and pulse rate variability, and to immunologic relationships between the 
maternal and fetal units. The visiting faculty includes Drs. E. J. Quilligan, Leon I. Mann, 
Alan E. Beer, Charles W. Hohler, and Harold E. Fox. 

This year’s conference will be held at the beautiful Hunt Valley Inn, Baltimore County, 
Maryland. Registration will be limited to the first 125 applicants. For additional 
information, contact: Dr. John W. C. Johnson, Department of Gynecology and Obstetrics, 
The Johns Hopkins Hospital, Baltimore, Maryland 21205. 








Effects of fasting and theophylline on 
alanine-stimulated glucagon secretion in neonatal 


and infant sheep 


R. H. FISER, Jr., M.D. 
D. A. FISHER, M.D. 

P. R. WILLIAMS, M.D. 
M. A. SPERLING, M.D. 
w. OH, M.D. 


Torrance, California 


Plasma concentrations of glucose, alanine, and glucagon were measured after 24 hour 
fasting in newborn and infant sheep and in response to infusion of alanine alone and 
concurrently with theophylline. The plasma glucagon response te alanine was minimal in 
newborn sheep; in contrast, alanine produced a brisk response in plasma glucagon 
concentration in infant sheep. Glucose concentrations were unchanged in both groups. 
Theophylline enhanced blood glucagon and glucose responses to alanine in newborn 
animals but had minimal effects on the response of the infant sheep. These data, 
considered with earlier data in fetal sheep, suggest a progressive maturation of pancreatic 
islet alpha-cell glucagon secretion in the sheep during the postnatal period and suggest 
that the blunted glucagon response observed in the neonate is related to immaturity of the 
glucagon secretion mechanisms rather than deficient synthesis of the hormone. This 
immaturity may be related to impaired synthesis and/or enhanced degradation of cyclic 
adenosine monophosphate (cAMP) or to diminished responsiveness to cAMP. 


In pREvioUS studies, using the in vivo fetal sheep 
model, we observed that the pancreatic islet alpha- and 
beta-cell secretion responses were immature at birth. ™? 
Insulin secretion by the beta cell in response to 
hyperglycemia is minimal in utero’ and remains 
obtunded at birth.” Glucagon secretion by the alpha 
cell in response to alanine is not observed in utero! and 
remains minimal in the newborn period.? Moreover, 
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glucose does not suppress glucagon secretion in the 
newborn sheep as opposed to the adult.” The present 
studies were conducted in lambs beyond the newborn 
period to further characterize maturation of pancreatic 
islet alpha-cell glucagon secretion. 


Materials and methods 


Thirteen healthy newborn sheep, weighing 4 to 5 
kilograms and born spontaneously at term (146 to 150 
days’ gestation) to healthy date-bred ewes, and four 
3-month-old (infant) sheep were used in the present 
studies. Jugular vein and carotid artery catheters were 
inserted and maintained patent with a dilute heparin 
solution (5 U per milliliter) until the time of study. 
Prior to study the heparin solution was withdrawn and 
normal saline was used as a flush during the study 
period. Newborn sheep were studied between 24 and 
36 or 48 and 72 hours of age. They were separated 
from their mothers, restrained in an unanesthetized 
state, and studied after 24 hours of fasting: infant 
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GLUCAGON PERCENT CHANGE FROM CONTROL 





TIME IN MINUTES 


Fig. 1. Plasma glucagon concentrations plotted as per cent 
change from control in four infant sheep (closed circles, solid 
line) and 10 newborn sheep (open circles, dashed line) 
following the infusion of 1 mM. of alanine per kilogram of 
body weight. Values are plotted as mean and S.E.M. The 
single asterisk indicates that the values for the two groups of 
animals differ at the 0.05 level of significance. The double 
asterisks indicate differences significant at the 0.02 level. 


sheep also were studied after a 24 hour fast. In cases 
where the animals were used for more than one study, 
they were returned to the. mother or were fed for 36 
hours prior to another period of fasting. Each sheep 
received a | mM. per kilogram stimulation dose of 
L-alanine (Sigma Chemical Company) dissolved in 5 
ml. of normal saline per kilogram and sterilized by 
filtering through a Millipore filter. One half the dose 
was given as a bolus injection over a | to 2 minute 
period and the remainder was infused over 10 minutes 
with a constant-infusion pump. In separate studies 
theophylline (5 mg. per kilogram) was administered 
concurrently with alanine in four newborn and four 
infant animals. Finally, two additional neonatal and 
two infant sheep were given theophylline alone 30 
minutes prior to the alanine infusion. 

Control blood specimens were obtained at three 
intervals over a 30 minute period during a saline 
infusion before the alanine or alanine plus theophyl- 
line infusions and at 5, 10, 15, 30, 45, and 60 minutes 
after beginning the infusions. Blood samples, (2.5 ml.) 
were collected in syringes rinsed in 10 per cent EDTA 
and promptly placed in chilled tubes containing EDTA 
plus 1,000 Kallikrein units of Traysylol. The blood 
remained iced until spun in a cold centrifuge at 2,000 
r.p.m., after which the plasma was separated and 
stored at —4° C until assayed for glucagon, insulin, 
and glucose concentrations. 
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GLUCAGON PERCENT CHANGE FROM CONTROL 
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Fig. 2. Plasma glucagon concentrations plotted as per cent 
change from control in response to combined alanine- 
theophylline infusions in four newborn sheep (closed circles, 
solid line) and alanine-saline in 10 newborn sheep (open 
circles, dashed line). Values represent the mean and S.E.M. 
The single asterisk indicates that the values for the two groups 
of animals differ at the 0.05 level of significance. The triple 
asterisks indicate differences significant at the 0.001 level. 


Glucose was measured by a glucose oxidase method,’ 
alinine was measured by an alanine dehydrogenase 
method,‘ and glucagon was determined with a double- 
antibody radioimmunoassay developed in our labora- 
tories.» The glucagon radioimmunoassay is sensitive 
to 20 pg. of crystalline glucagon per tube and does 
not cross-react significantly with gut glucagon. For 
statistical analysis, Student's t test was used to compare 
results in control and experimental animals. 


Results 


Basal plasma glucose concentrations averaged 
68 + 9 mg. per 100 ml. (mean and S.E.M.) in newborn 
and 59 + 1 mg. per 100 ml. in infant animals after 24 
hours of fasting. Glucose concentrations remained 
unchanged in both groups of animals after alanine 
infusion. Mean (and S.E.M.) basal glucagon concentra- 
tions were 101 + 15 pg. per milliliter in newborn and 
312 + 71 pg. per milliliter in the infant sheep after 
fasting (p < 0.02). The mean blood glucagon concen- 
tration increased minimally in response to alanine in 
the neonates; the mean concentration observed at 5 
minutes (134 + 19 pg. per milliliter) was minimally 
but significantly (p < 0.05) higher than the mean fast- 
ing level by paired t test, but the increase was not sus- 
tained. The glucagon response to alanine was much 
more marked in the infant sheep with the mean level 
(624 + 200) increased 78 per cent above the baseline 
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concentration by 10 minutes. Moreover, this increment 
was maintained throughout the 30 minute observation 
period. 

These glucagon responses to alanine are graphically 
displayed in newborn and infant sheep in Fig. 1. For 
this comparison, since the mean baseline values were 
significantly different, the values are plotted at per cent 
change from baseline. The mean peak value in the 
infant animals was 214 + 26 per cent over baseline vs. 
132 + 8 per cent in the newborn animals (p < 0.001). 

Basal plasma alanine concentrations were 628 + 25 
mM. per liter after 24 hours’ fasting in newborn sheep 
and 306 + 24 mM. per liter after 24 hours’ fasting in 
infant sheep (p < 0.001). 

To assess the possible role of AMP in the mediation 
of glucagon secretion, theophylline, a phosphodies- 
terase inhibitor, was infused concurrently with alanine; 
the results are depicted in Fig. 2. In the four newborn 
sheep theophylline infusion produced a marked aug- 
mentation of alanine-stimulated glucagon secretion 
(from a mean baseline value of 117 + 10 to 245 + 32 
pg. per milliliter maximum response, p < 0.001). In 
contrast, although theophylline tended to augment the 
glucagon stimulation response in the 3-month-old 
sheep, the mean maximal increase was not statistically 
significant. The increase in plasma glucose concentra- 
tions following alanine infusion also tended to be 
greater with theophylline augmentation in the new- 
born as well as the infant sheep. The mean maximal 
increase approximated 20 per cent above basal levels in 
both groups (p < 0.05). 

In the two newborn and two older sheep infused 
with theophylline alone, no change in glucose or 
glucagon concentrations was seen over the 30 minute 
observation period. As an additional control, a 10 mM. 
per kilogram dose of alanine (rather than 1 mM. per 
kilogram) was infused into two newborn sheep fasted 
24 hours. The glucagon response to the larger dose of 
alanine was similar to the response to the | mM. per 
kilogram dose. There were no correlations among the 
glucagon, glucose, or alanine responses in either the 
newborn or infant animals. 


Comment 


The present studies have shown that plasma gluca- 
gon levels increase minimally in the newborn sheep in 
response to prolonged fasting or to alanine infusion. 
Infant sheep had higher mean basal blood glucagon 
levels after a 24 hour fast and alanine stimulation 
produced a rapid and marked further increase in 
mean glucagon concentration. These responses indi- 
cated that significant maturation of the pancreatic islet 
alpha-cell secretion response occurs during the early 
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weeks of postnatal life in the sheep. In the human 
newborn infant glucagon and glucose concentrations 
in cord blood also have been reported to increase in 
response to alanine infused into the mother during 
labor.® 

This rise in glucagon in response to alanine infused 
in the mother could have resulted from other factors. 
We have reported a paradoxical glucagon response to 
glucose in the newborn sheep.” Thus an increase in 
transplacental glucose might have been involved, and it 
is possible that this increase was not due to the alanine. 
Also, it has been reported that plasma glucagon 
concentrations are not suppressed in response to 
increased blood glucose levels produced during ex- 
change transfusion.” € Finally, we have shown that the 
human newborn infants increase plasma glucagon 
levels only slightly in response to oral® or intravenous 
alanine. The present studies in sheep and these 
quoted studies in the human neonate suggest that the 
mechanism(s) for control of glucagon secretion is 
immature at birth. It is interesting that the newborn 
sheep sustained his glucose so well with fasting 
compared to the infant, suggesting that gluconeo- 
genesis proceeds adequately even at low basal glucagon 
levels. 

It has been reported recently that theophylline 
enhances glucagon secretion in pancreatic islet cell 
preparations studied in vitro, suggesting a relationship 
between the cAMP generating system and glucagon 
secretion. ° In addition, Chez, Mintz, and Hutchinson! 
have reported an enhanced insulin response in the 
subhuman primate when theophylline is infused con- 
currently with glucose. The enhanced glucagon re- 
sponse to alanine produced by theophylline in the 
present studies suggests that glucagon synthesis is not 
limiting secretion. The blunted glucagon response in 
the neonatal sheep and the augmented response 
observed during theophylline infusion could result 
either because cAMP generation in response to stimu- 
lation is relatively decreased in the neonate and/or 
baseline phosphodiesterase activity is relatively in- 
creased. 

The plasma concentrations of alanine might 
influence glucagon secretion and increased alanine 
levels have been thought to augment glucagon sec- 
retion®; however, the high basal levels could dampen 
glucagon secretion in response to alanine in the 
neonate. Even if this were so, the enhanced glucagon 
response with theophylline indicates that such a 
depressive effect is overcome with a phosphodiesterase 
inhibitors. 

The present studies confirm that the mechanism(s) 
for glucagon secretion, like that for insulin secretion, in 
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fetal and newborn animals is immature at birth and 
that secretion in response to alanine infusion can be 


augmented by theophylline. The slow maturation of 
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this mechanism(s) during the fetal life may be related 


to slow maturation of the cAMP-generating system. 
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be limited to 100. 


Current Concepts of infections in Obstetrics and Gynecology 


The Department of Obstetrics and Gynecology of William Beaumont Hospital 
announces its Second Annual Symposium, “Current Concepts of Infections in Obstetrics 
and Gynecology,” to be held March 26 and 27, 1976. 

Nationally recognized authorities will discuss: (1) Infectious Factors in Perinatal Loss, 
(2) Infectious Disease Management in the Pregnant Woman, and (3) Management of 
Pelvic Infections in the Gynecologic Patient. The distinguished guest faculty will consist 
of Drs. William Ledger, Abe Mickal, Richard Sweet, and Paul Wiesner. Registration fees: 
$100.00 for practicing physicians and $50.00 for physicians in training. Attendance will 


For further information, contact: Department of Obstetrics and Gynecology, William 
Beaumont Hospital, 3601 W. 13 Mile Rd., Royal Oak, Michigan 48072. 









In the past 17 years, URISTIX® Reagent Strips— 
10-second dip-and-read test for detection of urinary 
glucose and protein—has emerged as a test-of- 
choice among physicians who see obstetric patients. 


These two tests, performed during each prenatal 
office visit, have proved useful as “early warning” 
indicators: 

O the glucose: reflects stress reactions, gestational 
or latent diabetes... monitors existing diabetes 

C the protein: provides early sign of hypertension, 
toxemia, renal vascular dysfunction 


Now...screening with 
more meaning 


Recent literature suggests that there is a need to 
expand routine prenatal screening to include a test 
for asymptomatic bacteriuria.' Early detection of 
bacteriuria at any time during pregnancy may 
significantly reduce the incidence of overt UTI and 
subsequent renal involvement.'= 


Especially for your obstetric patients, Ames 
Company is introducing a more meaningful 
screen: N-URISTIX 

L] comprehensive prenatal screen utilizing the 
URISTIX protein and glucose indicators—PLUS... 
£] 30-second, dip-and-read test for urinary 
nitrite, an indicator of significant bacteriuria 

(10° organisms/ml or more) 


= = im Reagent ames Comann AJOB 2 
gee Vivision Miles Lé 
New N-Uristix Strips In Canada: 77 Belfic 


Test for Urine Nitrite, Glucose, and Protein 


atories. Inc.. Elkhart. Indiana 46514 
Rd. Rexdale. On 9 





lm interested in knowing more about 
N-URISTIX™ Reagent Strips as part of 
routine prenatal care. 


References: 1. Kunin CM: Detection, Prevention and Management of Urinary N 

Tract Infections. Philadelphia, Lea & Febiger, 1972, pp 17, 21. 2. Whalley ame = 
PJ: Bacteriuria of pregnancy. Am J Obstet Gynecol 97:723-727, 1967. (please print) 

3. Czerwinski AW, et al: Studies in the detection of bacteriuria, in Greifer | 

(ed): Bacteriuria and Urinary Tract Infections, Proceedings of the Interna- Address 
tional Symposium of the National Kidney Foundation, New York, June 12-13, 

1973, pp 85-95 
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Nearly everybody 
believed that a 
very low dose 
oral contraceptive 
automatically meant 
a high incidence of 
breakthrough bleeding. 









11,085 cycles later... 


gira” 





LO/OVRAL 


averaged only 3.9% breakthrough 


_ bleeding in total cycles. 


y 


Combination oral 
contraceptive — low estrogen 
and low progestogen. 


Unsurpassed 
contraceptive effectiveness. 


Extremely low incidence 
of minor side effects: 


Ready acceptance. 
Convenient dosage in 
easy-to-use Pilpak® dispenser. 


Low dose oral contraceptive — 
no other combination is more effective 

Despite the fact that LO/OVRAL contains only 
0.3 mg. norgestrel and 0.03 mg. ethinyl estradiol, 


~ contraceptive effectiveness is comparable to that 


of higher-dosage combinations. In clinical trials 
with LO/OVRAL encompassing 1,287 patients 
for a total of 11,085 cycles, only one pregnancy 
was reported. By Pearl's formula, this is a preg- 
nancy rate of 0.12 per 100 woman-years’ usage. 


Minor side effects — even breakthrough bleeding 
— have been remarkably infrequent 

In clinical trials the incidence of breakthrough 
bleeding in the initial cycle was only nine percent. 
And even that low incidence decreased to an 
average of only 3.9 percent as cycles progressed. 


Incidence of Breakthrough Bleeding 

in Premarketing Clinical Trials Total 

Cycle 1 3 6 12 Cycles 
11,085 

Breakthrough 

Bleeding 9.0% 3.5% 2.7% 2.6% 3.9% 


-M OVRAL® each tablet contains: 05 ng. n 


Acceptance has been excellent AA RIT 

The low incidence of minor side effects has - ee 
resulted in ready acceptance of LO/OVRAL by R Seed 
the great majority of patients. Patient complaints KET 
have been infrequent. Only eight percent of ; 
women participating in clinical trials discontinued ag 
LO/OVRAL because of common side effects. 


Steroidal balance and norgestrel ; 
make the difference g 
Although total steroids in LO/OVRAL are re- 
duced by 40 percent, the time-proved progesto- 
gen-estrogen ratio of OVRAL’ * is retained. This, 
together with norgestrel’s distinctive qualities, is 
largely responsible for the patient comfort and 
acceptance experienced to date. Unlike other 
progestogens in current use, norgestrel is non- 
estrogenic, is apparently not converted to estrogen 
in vivo and closely resembles natural progesterone 
in its progestogenic activity. 


Simple to take 

The dosage regimen with LO/OVRAL is con- 
venient and easy to follow: 3 weeks on, 1 week off. 
The attractive, uncomplicated Pilpak® dispenser 
helps patients follow the right dosage schedule. 


“Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Special note, contraindications, warnings. precautions and 
adverse reactions in the accompanying IN BRIEF should be 
carefully considered. 







ethinyl estradiol, Wyeth. 
Important information on next page. 


) | Philadelphia; Pa 19101 
i 
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LO/OVRAL - 


each tablet contains 0.3 mg. norgestrel 
with 0.03 mg. ethinyl estradiol, Wyeth a 


me 


ttle ale aaa sa 


Low dose 


oral contraceptive. 


IN BRIEF: 

SPECIAL NOTE: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 
with the use of hormonal contraceptives has been shown in studies conducted in both Great 
Britain and the United States. Other risks, such as those of elevated blood pressure and reduced 
tolerance to carbohydrates, have been reported, and appropriate tests should be conducted 
to monitor these during oral-contraceptive therapy. Liver disease has also been reported, 
and the physician should be alert to its earliest manifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 


INDICATIONS: For oral contraception. 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, cerebral-vascular 
disease, or a past history of these conditions; 2. Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known or suspected estrogen-dependent neoplasia; 
5. Undiagnosed abnormal genital bleeding; 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor: 
thage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorrhagic, and the use 
of oral contraceptives. There have been three principal studies in Great Britain +? leading to 
these conclusions and three? in this country. The estimate of the relative risk of thrombo 
embolism in the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England’ issued an interim report 
of its continuing large-scale prospective study comparing a user group to a non-user group 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk’ The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users 

The Sartwell study indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study > of cerebrovascular disorders in women with and with 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study‘ suggested that there might be an increased risk of thromboembolic 
disease in users of sequential products 

Other retrospective studies®!° have reported an increased risk of post-surgery thrombo 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery, 


2. Discontinue oral-contraceptive medication if there is gradual or sudden, 
Partial or complete loss of vision; proptosis or diplopia; onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent, persistent or severe; papilledema; or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
progestogens and/or estrogens during pregnancy!!-!2 The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.), occasionally fatal, 
have been reported in women on oral contra 
ceptives. Such lesions may present as an ab- 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
pain or evidence of intra-abdominal! bleeding 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives 


PRECAUTIONS: 1. A thorough history and 
physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore 
if such tests are abnormal in a patient taking 





















LO/OVRAI® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4, Because these agents may cause some degree of fluid 
retention, conditions which might be influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6, Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A de 
crease in glucose tolerance has been observed in a significant percentage of patients on ora! 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAL® should be discontinued This con 
dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a history of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA. * 
CEPTIVES: A statistically significant association has been demonstrated between use of ora! 
contraceptives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions. 
e.g., retinal thrombosis, optic neuritis and hepatic lesions with or without intra-abdominal 
bleeding. 

The following adverse reactions are known to occur in Patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break 
through bleeding, spotting, change in menstrual flow, amenorrhea during and after treatment 
edema, chloasma or melasma, which may persist, breast changes: tenderness, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, ery- 
thema multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests; coagulation tests; increase 
in prothrombin, Factors VII, VIII, IX and X; decrease in antithrombin III: increase in platelet 
aggregability; thyroid function: increase in PBI, and butanol extractable protein-bound iodine 
and decrease in T* uptake values; metyrapone test; and pregnanediol determination, 

NOTE: For more specific details on LO/OVRAL, refer to package insert 
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Indications: Estrace® (17 8-Estradiol) is indicated for relief of endogenous 
estrogen deficiency and associated menopausal symptoms. 
Contraindications: Estrace® is contraindicated in patients with 1) markedly 
impaired liver function; 2) known or suspected carcinoma of the breast, except 
those cases of progressing disease not amenable to surgery or irradiation occur- 
ring in women who are at least 5 years postmenopausal, or in men in whom 
castration is not feasible; 3) known or suspected estrogen dependent neoplasia, 
such as carcinoma of the endometrium; 4) undiagnosed abnormal genital bleed- 
ing; 5) thrombophlebitis, thromboembolic disorders, cerebral apoplexy, or with a 
past history of these conditions; and 6) pregnancy. 

Warnings: The physician should be alert to the earliest manifestations of throm- 
botic disorders (thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism and retinal thrombosis). If these occur or are suspected the drugs should be 
discontinued immediately. Discontinue medication pending examination if there 
is a sudden onset of proptosis, diplopia, or migraine. If examination reveals 
papilledema or retinal vascular lesions, medication should be withdrawn. 
Estrogens may be excreted in the mother’s milk and an estrogenic effect upon 
the infant has been described. The long range effect on the nursing infant cannot 
be determined at this time. Hypercalcemia may occur in as many as 15% of 
breast cancer patients with metastases and this usually indicates progression of 
bone metastases. This occurrence depends neither on dose nor on immobiliza- 
tion. In the presence of untoward effects such as progression of the cancer or 
hypercalcemia, estrogen medication should be stopped. A statistically signifi- 
cant association has been reported between maternal ingestion during preg- 
nancy of diethylstilbestrol and the occurrence of vaginal carcinoma developing 
years later in the offspring. Whether such an association is applicable to all 
estrogens is not known at this time. In any event, estrogens are not indicated for 
use during pregnancy. - 

Precautions: Because normal endogenous hormone production varies in- 
dividually, certain patients may be unusually responsive to estrogenic therapy 
and may respond with undesirable manifestations of excessive estrogenic 
stimulation, such as abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of estrogen induced salt and water retention, these drugs 
should be used with caution in patients with epilepsy, migraine, asthma, cardiac 
or renal disease. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if the depression recurs to a 
serious degree. In the event that any unexplained or excessive vaginal bleeding 
would occur while on estrogen therapy, nonfunctional causes should be borne in 
mind. The drug should be discontinued and a thorough investigation made as to 
the cause, being certain to rule out the possibility of malignancy. Pre-existing 
uterine fibromyomata may increase in size while using this product, therefore, 
patients should be examined at regular intervals while receiving estrogenic 
therapy. Women with a strong family history of cancer, recurrent chronic cystic 
mastitis, or abnormal mammograms should be administered estrogens with 
caution. Because of a possible decrease in glucose tolerance, diabetic patients 
should be followed closely. Because estrogens influence the metabolism of 
calcium and phosphorus, they should be used with caution in patients with cer- 
tain metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. The pathologist should be advised of estrogen 
therapy when relevant specimens are submitted. Because of the effects of 
estrogens on epiphyseal closure, they should be used judiciously in young pa- 
tients in whom bone growth is not complete. A pre-treatment physical examina- 
tion should include special reference to breast and pelvic organs as well as a 
Papanicolaou smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. When large doses of estrogens are 
used, urinary stress incontinence may occur in nonpregnant females. Prolonged 
high doses of estrogens will inhibit anterior pituitary functions. This should be 
borne in mind when treating patients in whom fertility is desired. Continuous use 
of estrogens will result in prolonged stimulation of the endometrium and breast. 


In order to avoid this, oral estrogens should be administered cyclically in the 
menopausal or hypogonadal patient. The age of the patient constitutes no ab- 
solute limiting factor, although treatment with estrogens may mask the onset of 
the climacteric. Certain endocrine and liver function tests may be affected by - 
treatment with estrogens. If such tests are abnormal in a patient taking these 
drugs it is recommended that they be repeated after the drug has been with- 
drawn for two months. Any possible influence of prolonged estrogen therapy on 
pituitary, ovarian, adrenal, hepatic, or uterine function awaits further study. 
Adverse Reactions: A statistically significant association has been demon- 
strated between use of estrogen-progestin oral contraceptives and the following 
serious reactions: Thrombophlebitis, pulmonary embolism, and cerebral throm- 
bosis. Although available evidence is suggestive of an association, such a rela- 
tionship has been neither confirmed nor refuted for the following serious reac- 
tions: coronary thrombosis and neuro-ocular lesions (e.g. retinal thrombosis 
and optic neuritis). The following adverse reactions are known to occur in 
patients receiving estrogens: nausea, vomiting, anorexia, gastrointestinal 
symptoms (such as abdominal cramps or bloating), edema, breakthrough bleed- 
ing, spotting or withdrawal bleeding, breast tenderness and enlargement, change 
in body weight (increase or decrease), headache, increased cervical mucus, 
allergic rash, loss of libido and gynecomastia in the male, reactivation of en- 
dometriosis, aggravation of migraine headaches, hepatic cutaneous porphyria 
becoming manifest, cholestatic jaundice, rise in blood pressure in susceptible 
individuals, mental depression, cystitis-like syndrome, loss of scalp hair, 
erythema nodosum, hemorrhagic eruption, premenstrual-like syndrome, 
changes in libido, changes in appetite, nervousness, dizziness, fatigue, back- 
ache, erythema multiforme, itching, possible diminution in lactation when given 
immediately post-partum, irritability, and malaise. 

Important Notes: An increased risk of thromboembolic disease associated with 
the use of oral contraceptives containing estrogens and progestins has now 
been conclusively established. Retrospective studies have shown a statistically 
significant association between thrombophlebitis, pulmonary embolism, and 
cerebral thrombosis and embolism and the use of these drugs. There have been 
three principal studies in Great Britain! 3 and one in the United States‘ leading to 
this conclusion. As a result of these studies, it has been estimated that users of 
oral contraceptives containing estrogens are 4 to 7 times more likely than non- 
users to develop thromboembolic disease without evident cause. The American 
study also indicated that the increased risk did not persist after discontinuation, 
nor was it enhanced by long continued administration. Although the American 
study was not designed to evaluate a difference between products, it did suggest 
that there might be an increased risk of thromboembolic disease in users of se- 
quential products. Confirmation of this finding requires further study. In a more 
recent analysis of data derived from several national adverse reaction reporting 
systems,° British investigators concluded that the risk of thromboembolism, in- 
cluding coronary thrombosis, is directly related to the dose of estrogen used in 
oral contraceptive products. Their analysis did suggest, however, that the quan- 
tity of estrogen may not be the sole factor involved. Nevertheless, in view of this 
study, as well as others that have demonstrated a positive relationship between 
estrogens and thromboembolism, it would seem prudent and in keeping with 
basic therapeutic principles, to utilize, whenever feasible, the smallest effective 
dose of estrogen in treating patients. Risks associated with certain other known 
adverse reactions, such as elevated blood pressure, liver dysfunction, and 
reduced tolerance to carbohydrate, have not as yet been quantitated. Long term 
administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal 
carcinomas. These data cannot be transposed directly to man. The possible car- 
cinogenicity due to the estrogens can neither be confirmed nor refuted at this 
time. Close clinical surveillance of all women taking estrogens must be con- 
tinued. It has been reported in a recent study done in the United States® that the 
maternal ingestion of diethylstilbestrol during pregnancy appears to increase the 
risk of vaginal adenocarcinoma developing years later in the offspring exposed. 
(1) Royal College of General Practitioners: Oral Contraception and Thrombo-Embolic Disease. J. Coll. 
Gen. Pract. 13:267-279, 1967. (2) Inman, W.H.W. and Vessey, M.P, Investigation of Deaths from Pulmo- 
nary, Coronary and Cerebral Thrombosis and Embolism in Women in Childbearing Age, Brit. Med. J., 
2:193-199, 1968. (3) Vessey, M.P. and Doll, R., Investigation of Relation Between Use of Oral Contracep- 
tives and Thromboembolic Disease. A Further Report. Brit. Med. J., 2:651-657, 1969. (4) Sartwell, PE., 
Masi, A.T., Arthes, F.G., Greene, G.R., and Smith, H.E., Thromboembolism and Oral Contraceptives: An 
Epidemiological Case-Control Study. Am. J. Epidem. 90:365-380, (November) 1969. (5) Inman, WH.W., 
Vessey, M.P, Westerholm, B., Engelund, A., Thromboembolic Disease and the Steroidal Content of Oral 
Contraceptives. Brit. Med. J., 25th April, 1970. (6) Herbst, et al.— Adenocarcinoma of the Vagina—New 
England Journal of Medicine, Vol. 284, Number 16 (April 22, 1971). 

Dosage and Administration: Treatment is usually initiated with a dose of 1 or 
2 mg. daily of micronized estradiol. Dosage may be adjusted to control the pre- 
senting symptoms depending on the response of the individual patient; the 
minimal effective dose for maintenance therapy should be determined by titra- 
tion. To avoid continuous stimulation of the reproductive tract and breasts, 
cyclic therapy is recommended. The usual regimen consists of three weeks on 
drug followed by one week off drug. Some patients may require a slightly shorter 
estrogen-free interval (4-6 days) to prevent recurrence of menopausal 
symptoms. Withdrawal bleeding of unusual amount or duration should be 
investigated. 

How Supplied: Estrace® 1 mg; lavender scored tablets, NDC 0087-0755-01, 
bottles of 100. Estrace® 2 mg: turquoise scored tablets, NDC 0087)756-01, 
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Non-Invasive Fetal Monitoring: 
Fact vs. Fiction. 


For more than fifteen 
years there has been 
little argument that 
the fetal ECG — the 
most accurate and reli- 
able basis from which 
to measure the fetal 
heart rate — was avail- 
able only through 
invasive, scalp elec- 
trode techniques. 


That is no longer true. 


t: The new Brattle 
Fetal Monitor from 
B-D Electrodyne 
provides continuous, 
accurate FHR 
tracings derived 

rom the abdominal 
‘etal ECG. 

Until recently, 
attempts to isolate the 
‘etal ECG from the 
>ombined ECG signal 
taken from the ma- 


ternal abdomen have failed. So complex was the 
oroblem that the abdominal fetal ECG method 
aad been largely abandoned in favor of ultrasound 
and phonocardiography. Present non-invasive 
instrumentation was designed around these 


ylder methods. 


Technology was not available to satisfac- 
torily solve 3 important problems associated 
with abdominal fetal ECG. 

1. The maternal ECG signal, often five times 
as large as that of the fetal ECG, would 


dominate. 


2. The fetal ECG was often masked by the 
electrical signals (noise) produced by the 
abdominal muscles, especially during 


contractions. 


3. The fetal ECG complex was difficult to 
distinguish from the maternal ECG com- 
plex when the two occurred simultaneously. 


Those are no longer problems. 





Fact: The Brattle Fetal 
Monitor separates the 
fetal ECG from the ma- 
ternal ECG, and presents" 
the fetal heart rate 

in beat-to-beat fashion. 


Through patented 
circuitry, the fetal ECG 
signal is amplified and 
the larger maternal 
ECG is eliminated. 

The obstinate problem 
of removing electrical 
signals produced dur- 
ing Most contractions 
is overcome by elec- 
tronic filtering. Finally, 
the Brattle Fetal Moni- 
tor continues to dis- 
criminate between the 
fetal QRS complex and 
the maternal QRS com- 
plex, even when the 
two are merged. In addi- 
tion, the monitor can 


be used with a scalp electrode or with an op- 
tional ultrasound amplifier. Uterine activity is 
simultaneously recorded on the second channel. 



















































































using abdominal electrodes. 





Top Strip Chart: FHR tracing from scalp electrode. 
Bottom Strip Chart: FHR tracing from Brattle Fetal Monitor 


Sample FHR tracings above were obtained by simultaneous 
monitoring and are virtually identical. 





Fact: The Brattle Fetal Monitor has been clin- 


ically evaluated for more than 26 months. 


. Through nearly 2500 hours of labor with more 


than 500 patients, during which there were 
numerous comparisons with simultaneously 
recorded tracings taken from fetal-attached 
electrodes, the “Brattle” showed accuracy and 
reliability remarkably close to the performance 
of the directly attached electrodes and signifi- 
cantly better than ultrasonic methods. 


Fact: The Brattle Fetal Monitor is so accurate 


and reliable that the ultrasound method 
is offered only as an option. 


, Fact: The Brattle Fetal Monitor offers significant 


diagnostic and operational advantages. 

1. The important difference between abdominal 
fetal ECG and the ultrasound method is in 
the quality and reliability of our tracings. 
Whereas the ultrasound technique interprets 
the FHR indirectly from movements of the 
fetal heart, B-D Electrodyne’s new monitor 
derives the FHR directly from the fetal ECG. 

2. Applying the monitor is quick and simple. 
Placement of abdominal electrodes does not 
require a search procedure, and there is no 
need to reposition electrodes as labor pro- 
gresses. Only two electrodes are required. 

3. Switch-over to direct, fetal-attached scalp 
electrode is quickly and easily accomplished, 
if desired. 

4, Anaudible tone representing each maternal 
heart beat can be obtained by pressing a front 
panel switch. 

5. Labor is easily recorded with a lightweight 
tocodynamometer. 

6. The Brattle Fetal Monitor has a trend 
recorder, which can be switched to the faster 
speed of 25 mm/sec for recording of both 
fetal and maternal ECG’s. 


k Fact: The Brattle Fetal Monitor from 


B-D, Electrodyne is a complete system. 

Digital display of fetal heart rate. 

Non-fade scope display of ECG (optional). 

Selection of disposable abdominal electodes, 
or disposable scalp electrodes, or ultrasound 





B-D and Electrodyne are trademarks of Becton, Dickinson and Company. 


transducer (optional), and labor transducer. 
Trend and fast speed recorder for FHR, labor 
and ECG. 
Safe for the operator, the mother, and the baby. 


Fact: Twenty-five years of experience. 


Now you know about B-D Electrodyne’s 
involvement in fetal monitoring. But perhaps 
you didn’t know that we were one of the very 
first into this business of electronically moni- 
toring the human heart twenty-five years ago. 
We are as confident today of the medical impor- 
tance of abdominal fetal ECG as we were of 
adult heart monitoring way back then. 

In addition, we’re backed by our parent 
company, Becton, Dickinson and Company, 
number one in hospital products for over 
seventy-five years. 
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Fact vs. Fiction 


Some may continue to claim that reliable 
abdominal fetal ECG is still fiction. We’re 
ready to prove to you in your own facility that 
abdominal fetal ECG is now a fact. To arrange 
for a demonstration of the Brattle Fetal Moni- 
tor please write to us at B-D Electrodyne, 
Division of Becton, Dickinson and Company, 
Route One, Sharon, Massachusetts 02067, or 
call us at 617-828-9080. 
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Chances are 50/50 
the next person to die of a 


kd 


i heart attack will die before he ever 


reaches the hospital... 


You could be instrumental 
in bringing Mobile Coronary 
Care to your community. 

We can help you. 

We have the facts, 
figures, and a blueprint 
for action. 

Write us... 


"ACT FOUNDATION 
350 Grove Street 
Somerville, New Jersey 08876 


The ACT Foundation 
—sSponsored as a public service by twelve leading 


pharmaceutical companies. 


unless you get into the ACT* 


A 


ACT Foundation 
350 Grove Street o 
Somerville, New Jersey 08876 


Please send me information 
on how I can help establish a 
Mobile Coronary Care 
System in my community. 
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Luteolytic and abortifacient effects of serial 


intramuscular injections of 
15(S)-15-methyl-prostaglandin Fy, in early pregnancy 


NIELS H. LAUERSEN, M.D. 
KATHLEEN H. WILSON, B.S. 


New York, New York 


Pregnancy was successfully terminated in 8 of 9 patients 5 to 6 weeks after the last 
menstrual period by serial intramuscular injections of 15(S)-15-methyl-prostaglandin F x, 
(13-ME-PGF,,). In one patient the treatment induced vaginal bleeding and a drop in 
hormone levels, but the patient did not completely abort and the uterus had to be 
evacuated. Serial intramuscular injections of 15-ME-PGF o, appeared to have some 
luteolytic effect, resulting in a significant drop in progesterone and estradiol levels. 
However, it is uncertain if the luteolytic effect of the prostaglandin was the precipitating 
factor in the abortion since the administration of 15-ME-PFG29 was accompanied by 


strong uterine activity which played a role in the abortion. 


PROSTAGLANDIN Fas (PGF) has been shown to 
have a luteolytic effect in laboratory animals, but no 
consistent evidence is available for a luteolytic effect of 
prostaglandin in the human subject. Wentz and Jones’ 
studied the effect of PGF,, infusion in 13 women with 
delayed menses. Four nonpregnant patients experi- 
enced normal menstrual bleeding, and 5 of the 8 
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pregnant patients aborted after 8 hours of intravenous 
PGF,, infusion at a rate of 50 ug per minute. 

Powell and associates? demonstrated the presence 
of PGF, receptor in the human corpus luteum and 
suggested that prostaglandin has a physiologic role in 
human luteolysis. These authors suggested that PGFy, 
is synthesized locally by the ovary, rendering the 
human corpus luteum less sensitive to exogenous 
PGF,,. A luteolytic effect might be shown by prolonged 
administration of high doses of prostaglandin, but 
unfortunately administration of the naturally occur- 
ring PGF,, in doses that may have a luteolytic effect is 
not feasible due to the occurrence of severe gastroin- 
testinal side effects. Prostaglandin analogues have been 
demonstrated to have increased potency and aboruta- 
cient effectiveness by the intramuscular route.’ 
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TIME IN HOURS 


Fig. 1. The effect of serial intramuscular injections of 15-ME-PGFoq for first-trimester abortion on 
the plasma progesterone levels in 9 patients. All patients were 5 to 6 weeks from the last menstrual 
period with positive pregnancy tests; however, the broken line represents a single patient presumed 
not to be pregnant at the time of 15-ME-PGF,, administration. The first intramuscular injection of 


15-ME-PGF,,, was administered at 0 hours. 


A study was designed to examine the abortifacient 
effectiveness of serial intramuscular injections of 
15(S)-15-methyl-PGF,, (15-ME-PGF,,) in early gesta- 
tions, 5 to 6 weeks after the last menstrual period. The 
effect of 15-ME-PGF,, on plasma levels of proges- 
terone, estradiol, human placental lactogen, and the 
B-subunit of human chorionic gonadotropin (HCG) 
was investigated. 


Material and methods 


Ten healthy women, ranging in age from 18 to 38 
years, 5 to 6 weeks after the last menstrual period and 
with a positive pregnancy test (hemagglutination- 
inhibition test) volunteered to be included in this study. 
The patients were admitted for elective injections of 
15-ME-PGF,,. An initial dose of 100 wg of 15-ME- 
PGF,,* was administered, followed in 60 minutes by 
250 ug and 2 hours later by 250 ug. A dose of 250 
ug of 15-ME-PGF,, was then administered intramus- 


*The 15-ME-PGF;,, was supplied by Dr. Edward Southern 
of the Upjohn Co. 


cularly every 2 hours until the time of abortion or 
after 24 hours of therapy. 

In order to minimize gastro-intestinal side effects, all 
patients were premedicated and continued on antieme- 
tic and antidiarrheal agents throughout the abortion 
period as previously described.* 

Blood samples were taken for determination of 
levels of plasma progesterone, estradiol, human pla- 
cental lactogen, and the B-subunit of HCG prior to 
administration of 15-ME-PGF,, and at 2, 4, 8, 12, 16 
and 36 hours after the initiation of the procedure in 9 
of the 10 patients. The patients were examined at 
regular intervals to determine the initiation of vaginal 
bleeding and to detect any signs of the products of 
conception in the vagina. Vital signs including heart 
rate, temperature, and respirations, were carefully 
monitored throughout the procedure. Twenty-two to 
24 hours after the initial intramuscular injection of 
15-ME-PGF,, the patient underwent a careful internal 
examination followed by a suction aspiration with a 6 
mm. Karman cannula. This procedure was performed 
to determine if the products of conception had been 
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Fig. 2. The effect of serial intramuscular injections of 15-ME-PGF,, for first-trimester abortion on 
plasma estradiol levels in 9 patients. All patients were 5 to 6 weeks from the last menstrual period 
with positive pregnancy tests; however, the broken line represents a single patient presumed not to 
be pregnant at the time of 15-ME-PGF,, administration. The first intramuscular injection of 


15-ME-PGF,,, was administered at 0 hours. 


completely expelled. The tissue expelled through the 
vagina during prostaglandin administration was, when 
possible, collected and sent for pathologic analysis. The 
patients were seen for follow-up examination 7 to 14 
days following the procedure. 


Results 


Eight of the 10 patients in this study with a history of 
amenorrhea of 5 to 6 weeks aborted completely with 
serial intramuscular injections of 15-ME-PGF.,. One 
patient started vaginal bleeding within 4 hours of the 
initial injection of 15-ME-PGF;, but had aborted only 
incompletely by 24 hours when a suction completion 
could be performed without the need for anesthesia. 
One patient, 5 weeks after the last menstrual period 
and a positive hemagglutination-inhibition test on 
admission, responded to the prostaglandin administra- 
tion with vaginal bleeding at 5 hours which continued 
for approximately 15 hours. A small amount of tissue 


was collected prior to surgical evacuation, but unfortu- 
nately this specimen was lost. On subsequent evacua- 
tion, no tissue was obtained; therefore, pathologic 
analysis was impossible. The patient's low hormone 
values of progesterone, estradiol, and HCG led us to 
believe that this patient was not pregnant at the time of 
the procedue. In the 8 successfully aborted patients, 
vaginal bleeding started from 1 to 8 hours after the 
initial intramuscular injection of 15-ME-PGF,,. The 
exact time of complete abortion cannot be calculated 
since there was a gradual and continuous passage of 
tissue during the period from the start of vaginal 
bleeding until the time of suction exploration of the 
uterine cavity, 22 to 24 hours after the start of 
prostaglandin administration. 

When suction exploration was subseqeuently per- 
formed, the cervix was found to be soft and dilated, 
easily admitting a 6 mm. Karman cannula without the 
need for further dilatation and no tissue was obtained 
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Fig. 3. The effect of serial intramuscular injections of 15-ME-PGF,, for first-trimester abortion on 
the plasma levels of the B-subunit of HCG in 9 patients. All patients were 5 to 6 weeks from the 
last menstrual period with positive pregnancy tests; however, the broken line represents a single 
patient presumed not to be pregnant at the time of 15-ME-PGF,, administration. The first intra- 
muscular injection of 15-ME-PGF,, was administered at 0 hours. 


during the suction exploration in 9 patients. In the 
single incomplete abortion, the cervix was dilated but 
the products of conception had not been completely 
expelled. 

Hormone levels are shown in Figs. 1 to 3. 

Progesterone. Plasma progesterone levels dropped 
during the administration of 15-ME-PGF,, (Fig. 1). 
There was no significant change at 2 hours after the 
initial prostaglandin injection, but there was a statisti- 
cally significant difference of the mean value at 4 hours 
from the control period (p< 0.01). This drop in 
progesterone levels corresponds to the initiation of 
vaginal bleeding in the majority of patients. In the 8 
pregnant patients studied, progesterone levels had 
dropped to 50 per cent of the control value at 8 hours 
after the initiation of therapy, 29 per cent at 24 hours, 
and 16 per cent at 36 hours. In the single nonpregnant 
amenorrheic patient, there was an initial rise in 
progesterone levels from the control value of 3.60 ng. 
per milliliter to a peak of 8.80 ng. per milliliter at 4 
hours. In this patient, the progesterone then dropped 
over the treatment period to a level of 0.30 ng. per 
milliliter at 36 hours. In the patient with the incom- 
plete abortion, the drop in plasma progesterone was 


compatible with the changes observed in the success- 
fully aborted patients. 

Estradiol. Estradiol levels also dropped during 
administration of 15-ME-PGF,,, and similarly to pro- 
gesterone there was a Statistically significant change 
from the control levels at 4 hours after the first 
intramuscular 15-ME-PGF 2 injection (p < 0.01) (Fig. 
2). Estradiol levels dropped to 50 per cent of the 
control value at 16 hours and to 31 per cent at 36 
hours. There was somewhat more fluctuation in 
individual levels of estradiol over the abortion period 
as compared to the steady fall observed in proges- 
terone levels. In the single nonpregnant patient, 
estradiol levels rose initially and dropped minimally 
during prostaglandin administration. 

B-subunit of human chorionic gonadotropin. The 
level of the -subunit of HCG dropped gradually and 
consistently in all patients during administration of 
15-ME-PGF,, (Fig. 3). Again, there was a statistically 
significant change from the control value at 4 hours 
(p < 0.01). Levels of the B-subunit of HCG were 50 
per cent of the control value after 12 hours of 
administration of 15-ME-PGF,, and 35 per cent at 24 
hours and remained at 32 per cent at 36 hours. The 
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levels of HCG also dropped in the nonpregnant patient 
during prostaglandin administration. 

Human placental lactogen. There was no consistent 
effect of administration of 15-ME-PGF,, on levels of 
human placental lactogen, but the initial control levels 
of this hormone were very low. 

Eight of the 10 patients in this series experienced 
gastrointestinal side effects during administration of 
15-ME-PGF,,. These side effects were tolerable, and 
drug administration could be continued in all patients. 


Comment 

Abortion was successfully induced in 8 of 9 pregnant 
patients 5 to 6 weeks after the last menstrual period 
with serial intramuscular injections of 15-ME-PGFo,. 

In the 9 pregnant patients, there was a fairly 
consistent drop in progesterone levels from those of 
the control period, which was significant at 4 hours 
after the first injection of 15-ME-PGF,,. However, 
uterine activity began within 15 to 30 minutes after 
administration of 15-ME-PGF,, before any significant 
drop in progesterone was observed. It is interesting to 
note that in the pregnant patients vaginal bleeding 
began at about 4 hours in the majority of patients, at 
the same time that a significant drop in progesterone 
levels was observed. 

Csapo and colleagues* reported on induction of 
abortion by luteectomy in a series of patients at less 
than 7 weeks’ gestation. Seven of 11 patients were 
aborted successfully by this technique, and in these 
patients there was a drop in progesterone from a mean 
of 24.6 ng. per milliliter before luteectomy to 
17.0 + 3.3 ng. per milliliter at 24 hours after luteec- 
tomy. Okamura and co-workers? found no significant 
effect after PGF,, infusion in 3 nonpregnant women 
when they examined the corpus luteum histochemi- 
cally or electron microscopically. However, these 
authors found that administration of PGF,, to a single 
pregnant patient was accompanied by some indication 
of luteolysis, suggested by the ultrastructure of the 
corpus luteum. 
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In our study there was also a significant drop in 
estradiol levels at 4 hours of prostaglandin administra- 
tion. This drop in both progesterone and estradiol 
indicates that 15-ME-PGF,, has a luteolytic effect since 
these two hormones are almost entirely produced in 
the corpus luteum in this early stage of gestation. 
However, it is not certain if the luteolysis was the 
precipitating factor in the mechanism of abortion. The 
high, unphysiologic doses of 15-ME-PGF,, initiated 
strong uterine activity very rapidly, and the persistent 
uterine activity may have played the major role in 
abortion of these patients In the study of Csapo and 
colleagues,* abortion did not occur for several days 
after the luteectomy in early pregnancies, while in our 
series abortion was complete in 8 of 9 patients within 
24 hours. The drop in the -subunit of HCG in this 
study is indicative of placental damage related to 
prostaglandin administration, but the exact time of this 
effect cannot be ascertained since the hormone is 
excreted very slowly. 

In all patients in this study, administration of 15- 
ME-PGF,, was accompanied by a gradual softening 
and dilatation of the cervical os which permitted sur- 
gical exploration of the uterus without the need for 
mechanical dilatation. Administration of intramuscular 
15-ME-PGF,, may have some clinical usefulness in 
cases where a gradual softening and dilatation of the 
cervix is desired before suction evacuation. 

This is in agreement with the findings of Ding- 
felder and associates,® who found that PGF,, vaginal 
suppositories reduced cervical resistance when placed 
intravaginally 3 hours prior to suction abortion. 


We wish to thank the professional staff of the 
abortion unit, The New York Hospital, for their 
valuable assistance. We also wish to thank Dr. Joseph 
T. Sabota, Clinical Research Laboratories, The Upjohn 
Co., for the hormone studies, and Glenn Gutknecht 
and Louis Piccoli, The Upjohn Co., for their support of 
this project. 
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A pathognomonic sign of intra-uterine death 


ALFRED BAKER SPALDING 


Surgery, Gynecology and Obstetrics, vol. 34, pp. 754-757, 1922 


SPALDING; 


Fig. 1. Shows foetal skull of dead baby. There is 
extreme overlapping of the fortal skull bones (see arrow) 
and the skull surface is seen tu be much larger than the 
bulk of the skull contents. 


bones showed no disproportion in relation 
to the bulk of the contents of the skull. 

The following are the histories of the three 
patients with intra-uterine death: 

Case 1, Mrs. B., Clinic No. 
gravida 1, para-o, registered in the Wor 
Stanford ‘University School of Medicine, August 
22, 1921. She complained of amenorrhaa since 
May 13, 1921; no nausea; occasional headaches; 
pains in lower abdomen. 

September 16, the fundus measured 14 centi- 
meters above symphysis. The pelvis was normal. 
Labor was due, by Nùegle’s rule, February 20, 
1922. Patient felt life on October 12, Blood pres- 
sure: 130-80 

December 13, she complained of pains low down 
in pelvis. She had not felt life since December 2 
and thought her abdomen was getting smaller 
She had ac nt salty taste in her mouth, Blood 
Pressure: 158-9. Fundus 18 centimeters above 
symphy 

December to, [undus 21 centimeters, No feetal 

uld be felt by bimanual examination 

t to feci soft. Patient vomited every 

. She entered hospital, Hospital history 

states that patient has had measles, scarlet fever, 
and diphtheria. Appendectomy had been done 
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Fig. z. Shows overlapping of skull bones with marked 
shrinking of skull contents (see arrows). The skull bones 
show no evidence of pressure. 


three years ago, Blood pressure: 125-85. No fetal 
heart heard. Braxton Hicks contractions were 
present, but no fatal move ere noted. 
Fetal head could be felt above but did not 
give the characteristic hard feel. 

Fundus measurements were as fo 


September £6, 
November 
December 
December 20, 


December 20, 1921, X-ray picture of uterine 
contents showed ov h 
bones with apparent 
(Fig. 1). A diagnos i 
made and labor was induced Decemb 
Voorhees bags. She was delive 
December 23. The liquor amnii 
looking. The head was soi 
maceration. The legs and feet 
were macerated. The fœtus had apparently been 
dead for some time. 
Examin of the placenta sho 
infarcts L The 
negative. 
globin, 85 per 


d many white 


; polymor- 
Phonuclears, 69 per cent; lymphocytes, 25 por cent 
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The roentgenographic evidence of fetal death, over- 
lapping of skull sutures in the absence of labor, was 
described almost simultaneously by two gynecologists 
working independently. Spalding, of Palo Alto, 
California, wrote, “It seems that very shortly after 
intra-uterine death, the brain tissue shrinks, which 
produces a typical overlapping of the foetal skull 
bones. This . . . gives a picture quite different from 
the overlapping produced by molding. With the x-ray, 
the decreased size of the foetal head from post-mortem 
shrinking can be determined because the cranial bones 
remain nearly the same size and shape. As the head 
shrinks, the bones overlap at times to an astonishing 
distance. The radius of curvature of the shrunken 
head becomes obviously smaller than that of the 
unchanged cranial bones.” He presented three case 
reports of fetal death. In the succeeding issue of the 
same journal (Surg. Gynecol. Obstet. 35: 67, 1922), ina 
paper on roentgenography in obstetrics, D. A. Horner 
of Chicago briefly described the same sign. He noted, 
“. . . during the past year in three cases where foetal 
death was suspected, x-ray revealed overriding of the 
skull bones with asymmetry of the head. This to me 
indicated foetal death and the subsequent clinical 
course bore out my belief.” The sign may be seen as 
early as a week following death. 
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This section is suitable for reporting cases, results of therapeutic trials, and descrip- 
tions of new procedures or instruments. Reports should be limited to seven 
hundred words and two references. Use of an illustration or table requires a 


proportionate reduction in total words. 


Amelanotic melanoma metastatic to the 
placenta 


ROBERT J. SOKOL, M.D. 
PAUL HUTCHISON, M.B.Cu.B. 
DALE COWAN, M.D. 

GEORGE B. REED, M.D. 


Perinatal Clinical Research Center, Departments of Obstetrics 
and Gynecology, Pathology and Internal Medicine, Cleveland 
Metropolitan General Hospital/Case Western Reserve 
University, Cleveland, Ohio 


ALTHOUGH maternal cancer may occur as frequently 
as one in 1,000 pregnancies, metastasis to the placenta 
and/or fetus is exceptionally rare. Of the 28 reported 
cases of maternal cancer metastasizing to the products 
of conception, 13 have been malignant melanomas.! ? 
Of these 13, six have been reported to involve only the 
placenta, five involved the fetus, and two involved the 
fetus and placenta. The rarity of this occurrence, 


despite the relative frequency of the concurrence of 


cancer and pregnancy, has given rise to suggestions in 
the literature that more attention must be paid to the 
biologic significance of cancer in pregnancy and that all 
cases of metastatic disease to the products of concep- 
tion warrant reporting in the literature.” 

It is the purpose of this paper to present the ninth 
documented case of malignant melanoma metastatic to 
the placenta and the first in which such a tumor has 
been amelanotic. Additionally, this report stresses 
appropriate methods of study of such cases. 


Supported in part by United States Public Health Service 
Grant 5 MO1-RROO 210-10. 
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Fig. 1. Maternal surface of the placenta. The white nodules 
are metastases of amelanotic melanoma, but could easily be 


mistaken for placental infarcts. 


A 43-year-old woman, gravida 5, para 1, abortion 3 at 30 
weeks’ gestation, had had a malignant melanoma widely 
excised from her midback 4 years previously. The patient was 
otherwise entirely healthy and did well until 18 weeks’ 
gestation, when a radical right axillary dissection was per- 
formed for recurrent tumor. The patient decided to continue 
the pregnancy. 

Over the succeeding 12 weeks, she developed rapidly 
increasing dyspnea, cough, and right chest pain, requiring 
narcotics for relief. Chest x-rays showed diffuse pulmonary 
and pleural densities, occupying almost the entire right 
hemithorax, and mediastinal widening. 
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The patient was admitted to the hospital for early delivery, 
since maternal survival until term was considered unlikely and 
institution of antitumor chemotherapy was considered man- 
datory. At 31 weeks’ gestation, cesarean section with bilateral 
partial salpingectomy was performed. Amniotic fluid was 
colorless and no tumor nodules were present in the liver or on 
any peritoneal surfaces. Postoperatively, the patient became 
ambulatory with only mild dyspnea, but severe right chest 
pain persisted. She was discharged on the eighth postpartum 
day. Despite the institution of antitumor chemotherapy, the 
patient’s condition deteriorated rapidly and she died on the 
fifty-fourth postpartum day, in what would have been the 
thirty-eighth week of gestation. There was clinical evidence of 
widespread metastatic disease, but permission for autopsy 
could not be obtained. 

The 1,180 gram female infant had no clinical evidence of 
metastatic melanoma. From 3 hours of life, she developed 
respiratory distress. Despite mechanical respiratory assistance 
and vigorous supportive therapy, the infant died on the 
second day of life. At autopsy, therë was no gross or 
microscopic evidence of melanoma. Death was judged to be 
related to persistent fetal circulation, hyaline membrane 
disease, and pulmonary and subarachanoid hemorrhage. 

The cord and 3 chorioamniotic membranes were entirely 
normal. As shown in Fig. 1, the maternal surface of the 
placenta revealed multiple firm white nodules which were 
approximately 0.5 cm. in diameter and grossly resembled 
infarcts seen in term placentas. Histologically, they were 
located midway between the decidua and chorionic plate and 
consisted of septa, villi, and insinuating groups of cells 
forming a syncytia, sometimes adjacent to recently necrotic 
placental tissue and fibrin deposits. Microscopic invasion of 
villi by tumor was identified. Cells interpreted as tumor cells 
superficially resembled cytotrophoblasts, but were approxi- 
mately twice as large. The nuclei were pleomorphic and had 
prominent nucleoli. A few tripolar mitoses were found. The 
cytoplasm rarely contained definite melanin granules. His- 
tochemical staining for the dopa reaction, for melanin 
precursor identification, was positive in the cells which 
corresponded to those cells described above as tumor cells. 
Tissue culture of cells from the nodules was attempted, but no 
dopa-positive cells were present after two transfers. 


Metastatic disease to the products of conception has 
been reviewed as recently as 1972 in the German’ and 
in 1970 in the English language literature? and this will 
not be repeated in depth here. In brief, melanomas 
account for approximately one half of all reported 
cancers metastatic to the products of conception, 
whereas they make up only 8 per cent of malignancies 
occurring in conjunction with pregnancy. Typically, 
these melanomas have developed prior to or during 
early pregnancy, have metastasized widely, and even- 
tually produced death, as in this case. 

Various methods of investigation of these cases have 
been suggested, including, for example, cytologic 
examination of maternal and umbilical cord blood? and 
definition of immunologic factors; however, the 
method of prime importance remains the careful 
examination of the placenta. The gross appearance of 
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the placenta may be entirely normal in the presence of 
metastatic disease. In this case, the placental nodules 
could easily have been mistaken for infarcts, were it not 
remembered that the source was a 31 week, rather than 
term, pregnancy. Histologic examination clarified the 
nature of the nodules. 

Melanoma has not been reported to have metas- 
tasized to the fetus without placental involvement. 
Invasion of the villi has been evaluated in seven cases, 
including this one. No invasion was present in two cases 
and both infants survived. Of five infants whose 
placental villi were invaded, two died with metastases, 
two died without metastases, and one survived. Thus, 
determination of the presence or absence of invasion 
of the placental villi appears to be of importance, since 
the results may have prognostic significance for the 
infant. 

The fact that the melanoma cells metastatic to the 
placenta in this case were amelanotic presented a 
special diagnostic problem. Tissue culture of tumor 
cells was attempted, but was not successful; however, 
histochemical staining of microscopic sections for the 
dopa reaction allowed the tumor cells to be differen- 
tiated from cytotrophoblasts and to be identified 
definitely as melanoma cells. 

This case suggests that when pregnancy and maternal 
malignancy coexist, appropriate investigations should 
include careful gross and microscopic examination of 
the placenta with particular attention to the presence 
or absence of invasion of the villi and may include the 
use of special techniques, such as histochemical stain- 
ing and tissue culture. 


REFERENCES 


1. Heite, H. J., and Kaden, G.: Metastasierung bésartiger 
Tumoren, insbesondere des malignen Melanomas, in 
Plazenta und Kind, Münch. Med. Wochenschr. 114: 1909, 
1972. 

2. Potter, J. F., and Schoeneman, M.: Metastasis of maternal 
cancer to the placenta and fetus, Cancer 25: 380, 1970. 


Self-limited acute defibrination in 
pregnancy: Case report 
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DeEFIBRINATION during pregnancy is commonly 
associated with amniotic fluid embolism, abruptio 
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Table I. Hematologic findings 
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Time from delivery* 






+48 hr. 


Hematocrit (%)} 29 23 28 
Platelets Decreased 58,000 70,000 102,000 112,000 
Fibrinogen Nondetectable 0.04 0.06 0.13 0.3 
(mg./100 ml.) 
Fibrinogen titer — 1:2 1:8 — 1:64 
no lysis 
Fibrin split products — 640-1,280 mee — 20-40 


(ug/ml) 





*Transfused 2 units of packed cells and 2 units of fresh frozen plasma at +12 hours. 


placentae, and retention of a dead fetus. Sepsis, 
profuse hemorrhage, or transfusion of mismatched 
blood may also initiate the process. We present here a 
patient who developed acute onset of self-limited 
defibrination in late pregnancy not clearly associated 
with any of these disorders. 


Y. E., a 27-year-old woman, gravida 3, para 3, presented at 
the LAC/USC Medical Center at 37 weeks’ gestation. Her 
prenatal course had been unremarkable until the evening of 
admission, when she was awakened with an acute episode of 
sharp midabdominal pain which lasted for about 1- minute 
and was replaced by a cramping abdominal pain which lasted 
for perhaps half an hour and which the patient thought 
represented contractions. Coincident with the lower abdomi- 
nal pain the patient experienced acute onset of shortness of 
breath, substernal discomfort, and transient cyanosis as 
observed by her husband. All symptoms subsided within 1 
hour. At no time did she notice vaginal bleeding or escape of 
fluid from the vagina or have other complaints. 

Physical examination, 1 hour later, revealed a well- 
nourished, well-developed woman in no acute distress. The 
blood pressure was 120/70 mm. Hg, the pulse was 78 and 
regular, and the temperature was 98.8° F. The chest was clear 
to percussion and auscultation and the cardiac size was 
normal. The abdomen was nontender; the uterine fundus 
measured 40 cm. and was soft and nonirritable. The fetus was 
easily palpable and estimated to weigh 74% pounds. Pelvic 
examination revealed the cervix to be 50 per cent effaced, 2 
cm. dilated, a normal vertex at —] station. The membranes 
were intact. The fetal heart rate, as determined by ausculta- 
tion, was 132 beats per minute and regular. 

Routine venipuncture revealed nonclotting blood both in 
the test tube and at the venipuncture site. The hematocrit was 
32 per cent; examination of the peripheral smear revealed no 
platelets. Results of hematologic examination of blood 
specimens taken at admission and subsequently are presented 
in Table I. No red blood cells were found in the urine and the 
chest x-ray was unremarkable. 

The diagnosis of consumption coagulopathy with defibrin- 
ation, presumably secondary to either abruptio placentae or 
amniotic fuid embolism, was made and the patient was taken 
to the labor suite. Preparations were made for possible 
cesarean section which included the availability of fresh 
frozen plasma, platelets, packed cells, and factor VIH-rich 
cryoprecipitate. External monitoring at this time revealed a 


stable fetal heart rate about 140 b.p.m.; contractions were 
mild, occurring every 5 to 10 minutes. Amniotomy was 
performed which revealed blood-tinged (hematocrit, 6 per 
cent) but otherwise clear amniotic fluid. Internal fetal 
monitoring was begun. The fetal heart rate pattern revealed 
multiple premature supraventricular extrasystoles, but no 
other evidence of fetal distress. Over the next 2 hours, the 
patient failed to progress in labor and oxytocin was begun. 

This was followed by rapid progress in cervical dilatation; 
414 hours later there was uneventful, spontaneous vaginal 
delivery of a 3,400 gram male infant who scored Apgar 8 and 
9 at | and 5 minutes, respectively. The placenta was delivered 
5 minutes after delivery, weighed 450 grams, and showed no 
evidence of retroplacental clots. There were no pelvic or 
perineal lacerations. The patient had a transient episode of 
uterine atony which responded well to oxytocin and fundal 
massage. The total estimated blood loss was 800 mi. 

The infants neonatal course was unremarkable. The 
arrhythmia disappeared shortly after birth. The mother's 
postpartum course was uneventful. Urine output was consis- 
tently good and there was no evidence of further bleeding or 
hemolysis. The hematocrit equilibrated to 24 per cent by the 
day after delivery, for which the patient received 2 units of 
packed cells and 1 unit of fresh frozen plasma. Lung scan, 
obtained on the first postpartum day, revealed a hlling defect 
in the right base consistent with pulmonary embolism. Chest 
x-ray and blood gases were within normal limits. In the 
absence of any clinical findings of abruptio placentae, a 
diagnosis of defibrination secondary to forme fruste amniotic 
fluid embolus was made. 





Defibrination in obstetric patients has been found 
in association with abruptio placentae, amniotic fluid 
embolism, sepsis, retained dead fetus, profound 
hemorrhage, and shock.'! This patient presented with 
little to suggest any of these diagnoses. Nor was her 
pregnancy complicated by various factors which have 
been considered to predispose to amniotic fluid 
embolism, namely multiparity, tumultuous labor, 
meconium, ruptured membranes, abruptio placentae, 
marginal previa, and oxytocin. In most series, however, 
approximately 10 per cent of patients have presented 
prior to onset of labor. The short-lived symptoms 
suggest to us that a transient, self-limited episode of 
amniotic fluid embolism is the most likely diagnosis. 
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The severe episode of abdominal pain which preceded 
the pulmonary symptoms is consistent with the diag- 
nosis of spontaneous uterine hyperactivity or tetany. 

Amniotic fluid embolus was first described in pa- 
tients developing cyanosis, dyspnea, sudden shock, and 
death. Later reports included patients who survived 
the initial insult only to die in or after labor with severe 
bleeding diathesis due to low concentration of circulat- 
ing fibrinogen. 

Gregory and Clayton’ described filling defects in 
lung scans in two patients found to have amniotic fluid 
embolism, one of whom survived. Positive lung scans in 
patients with consumption coagulapathy might also 
result from primary clotting in the lung rather than 
embolization, as shown by studies of the Birmingham 
Eclampsia Study Group.’ 

We believe the present case represents a forme fruste 
case of amniotic fluid embolism arising in a multigravid 
woman before the onset of labor. It is tempting to 
speculate that the severe abdominal pain which 
awakened the patient was, in fact, a spontaneous 
tetanic contraction which caused an extrusion of 
amniotic fluid or trophoblastic tissue first into the 
uterine sinuses, then the central circulation, and 
ultimately transported to the lungs. The patient 
demonstrated marked fibrinogen depletion which was 
self-limited and, in fact, recovering during the induc- 
tion of labor. We hope this report will stimulate the 
documentation of similar cases. 


Special thanks are due to Dr. Ezra Davidson for his 
comments on the paper. 
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Two new laparoscopic instruments: 
Bipolar sterilizing forceps and uterine 
manipulator 


S. L. CORSON, M.D. 


Philadelphia, Pennsylvania 


THE ELECTROSURGICAL hazards associated with 
laparoscopic surgical procedures are both theoretical 


The author has no financial interest in the sale of 
instruments described herein. 
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and real. The use of unipolar instruments in which the 
bulk of the patient is included within the circuit 
introduces spread of high-frequency radio waves into 
tissues beyond those in the immediate operating field. 
That this theoretical risk is in reality a practical concern 
is evidenced by the finding in a recent survey of an 
incidence of reported accidental bowel burns of 
approximately one per thousand laparoscopic steriliza- 
tions.! Not included in this figure were burns to other 
sites as well as injury to the operator. The exact 
mechanism of this type of injury has not been 
elucidated. Experienced surgeons have reported cases 
of burns in which all instruments were insulated, and 
isolated (to ground) solid-state generators were used. 

Our interest in this area prompted development of a 
bipolar instrument for tubal coagulation and severance 
under laparoscopic guidance? In a bipolar circuit 
current passes through only the tissue in proximity to 
the two sides of the instrument, i.e. between the jaws. 

Prerequisites were as follows: (1) the instrument 
must be sturdy: (2) it must be capable of mechanically 
cutting, if desired, but must not be so sharp as to cause 
bleeding by traction alone; (3) it must be used with a 
low-output generator. 

The instrument which evolved after various pro- 
totypes had been employed is shown in Fig. 1. It was 
developed in cooperation with Mr. John Martin of the 
Cameron Miller Instrument Company, (Chicago, H- 
linois), and was designed around the Model 7910 
generator manufactured by this company, although it 
can be used with other similar solid state generators. 

It has the following salient features: (1) Cutung is 
accomplished mechanically with guillotine-like jaws. (2) 
The handle is adjustable to allow the jaws to rotate 
around the long axis for operator convenience. (3) The 
shaft is insulated internally to avoid external insulation 
wear and possible deposition of foreign material within 
the abdomen. (4) The key feature is the development 
of suitably applied insulation between the jaws of the 
instrument. Because of close electrical and mechanical 
tolerances, this instrument has a minimum diameter of 
5 mm. permitting use through a second-incision 
technique. It will not fit through an operating scope 
channel. Work is currently under way to provide a 4.5 
mim. longer instrument for a one-puncture approach. 
(5) Paradoxically, grasping more tissue and holding it 
tighter produces a reduction in ussue electrosurgical 
effect. Proper technique calls for a very light touch. 
Because of the discrete lesion produced, it is necessary 
to “march” across the Fallopian tube in two or three 
applications to adjacent points. With a generator 
setting designed to deliver approximately 35 watts, 
damage to the collateral circulation within the broad 
ligament is eliminated. The “starburst” lesion within 
the mesosalpinx commonly seen with unipolar instru- 
ments has not been encountered. 
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Fig. 1. Bipolar instrument for sterilization. 





Fig. 2. Weighted intrauterine manipulator and cannula. 


Prior to release for commercial use, instruments 
were circulated to a number of independent laparos- 
copists, who reported favorable results. The present 
model has been employed in daily use at the Pennsyl- 
vania Hospital for a period of 13 months. During this 
interval, approximately 600 sterilizations were per- 
formed by numerous operators with no untoward 
electrosurgical effect noted. Two mechanical faults 
resulting in instrument repair were recognized and 
were eliminated by changes in design and fabrication. 

Bipolar laparoscopic instruments offer advantages 
over unipolar equipment. First, the need for a ground 
or return electrode is eliminated. Thus, a grounding 
plate as well as the functional integrity of that part of 
the electrical connection is eliminated. Further, the risk 
of accidental burns at distant sites is avoided. The 
discrete nature of the lesion may cause less havoc 
within the vascular arcade of the broad ligament. This 
advantage may be of particular importance since 
interference with this circulation may cause ovarian 
dysfunction. There has been nagging doubt for many 
years, (never proved) that some women do indeed have 
menstrual aberrations following sterilization proce- 
dures which interfere with the ovarian-uterine collat- 
erals. We are about to undertake a study of this prob- 
lem and hope to generate significant data. 

Laparoscopic visualization of a uterine sound as it is 
pushed through the fundus by a well-meaning assistant 
is disconcerting for the surgeon and potentially 
damaging to the patient. Actually, correct manipula- 
tion calls not for a vector force upward but rather a 
downward pull on the uterus with anterior rotation 


about the cardinal ligaments. This causcs the uterus to 
roll forward toward the anterior abdominal wall with 
better exposure of the adnexal and cul-de-sac struc- 
tures. 

The device shown here has simplicity of design and 
the absence of springs, pumps, and the like (Fig. 2). 

The hollow handle is ballasted with 10 oz. of weight 
in order to produce the desired pull and rotation. A 
standard female fitting allows syringe attachment to 
execute tubal lavage. 

The distal end of the instrument features a malleable 
tip for uterine insertion. The tip is only slightly fared 
to eliminate the need for preliminary cervical dilatation 
except in the presence of cervical stenosis, yet lessen 
the chance of uterine perforation during insertion. An 
adjustable Teflon collar provides a cervical stop and 
seal and is not damaged by autoclaving or immersion 
in various soaking solutions. An adjustable hook 
permits the manipulator to be held to the cervix by 
locking it to the handle of any standard uterine 
tenaculum. 

The only maintenance necessary is flushing the 
device with water after each case to remove pieces of 
endometrium or clots which may have accumulated at 
the tip. The patient must be positioned in a dorsal 
lithotomy position with the buttocks at the end of the 
table so that the instrument can hang freely, usually at 
a 60 degree angle to the horizontal. If a posterior 
vaginal speculum is used to visualize the cervix, it 
should be removed after insertion of the manipulator. 
The operator may use one hand passed over the pubis 
to move the manipulator himself or may have an 
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assistant move it from side to side. Motion in a 
cephalad direction is unnecessary unless the uterus is 
being used as a piston to remove small bowel from the 
pelvis. 

The instrument is helpful for adnexal visualization 
during sterilization procedures or for diagnostic cases, 
especially those employing tubal patency tests. It can 
also be used to advantage for manipulation of the 
uterus and adnexa for laparotomy via a “mini lap” 
incision. 

This piece of equipment can be made easily by those 
handy with a spot welder or purchased from John 
Marco and Sons (Oakhurst, New Jersey). 
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A new self-retaining vaginal retractor 


DAVID J: WEXLER, M.D.,. F.A.C.S. 


Gynecology Department, Southside Hospital, Bay Shore; 
Department of Surgery, State University of New York at Stony 
Brook, Long Island, New York 


GooD EXPOSURE is essential for ease and precision in 
surgical operations. While the problem of exposure has 
been satisfactorily solved in most opere*ions, there has 
been little progress in the field of vaginal surgery. 
Customarily two or three hands are tied up with 
retraction so that, even with two assistants, the gy- 
necologic surgeon is left with inadequate first assis- 
tance. Generally the Auvard weight speculum is used 
for the posterior wall and perineum and two lateral 
retraction blades are hand held. 

In 1933 White’ devised a self-retaining vaginal 
retractor with side blades attached to the wings of the 
Auvard speculum. The mechanical means of spreading 
the blades was limited and the instrument was not 
generally adapted. In 1935 Picto,? with the Auvard 
speculum as a base, used wing nuts and bolts to hold 
and fix the lateral blades. The difficulty with this 
retractor was the rigidity of the retracting blades on the 
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Fig. 1. New self-retaining vaginal retractor. 


base, so that the edges of the blades would not adjust to 
various pubic angles. in addition, the use of nuts as a 
means of holding retractors tended to allow slippage. 
The O’Sullivan-O’Connor self-retaining vaginal re- 
tractor allowed the lateral retractor blades to swivel, 
which was an improvement, but, by not using a 
weighted speculum as a base, the retractor was 
unstable, since it depended on four-sided pressure of 
its blades on the vaginal walls to stay in place. Anterior 
colporrhaphy was prevented by the anterior blade. 
Essentially there has been no progress in develop- 
ment of a suitable self-retaining vaginal retractor until 
about 9 years ago when the Wexler retractor,* here 
presented, was devised (Fig. 1). The Auvard weighted 
speculum was used as a base because of its stability and 
familiarity to all gynecologists. To this, two lateral 
retractors were made easily attachable to the wings by 


*Manufactured by Edward Weck & Company, Inc., 49-33 
31st Place, Long Island City, New York 11101. 
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Fig. 2. Weighted speculum in position. Notice the triangular 
visibility. 


means of a set of continuously adjustable ratchets. The 
blades were swiveled so they would adjust to the 
individual pubic arch. The entire assembly was made 
of stainless steel. In use the weighted speculum is 
inserted first, then the side blades are attached and 
retracted. 

Fig. 2 shows the visibility when only the Auvard 
retractor is used. Note that the exposure is a triangle. 

Fig. 3 shows the Wexler self-retaining vaginal re- 
tractor in place. The exposure is a large rectangle. 

The advantages of this retractor are as follows. (1) 
Exposure is increased without hand-held retractor 
blades. (2) A secure and easily attached and adjustable 
ratchet for retraction of the side blades is provided. (3) 
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Fig. 3. New vaginal retractor with side blades inserted and 
retracted, creating a wide rectangular area of visibility. 


The lateral blades swivel, to adapt easily to the pubic 
angle. (4) A stainless-steel Auvard weighted speculum 
provides a firm base. (5) Gynecologic surgeons using 
only the Auvard speculum customarily sew back the 
labia for increased exposure. This is unnecessary with 
the retractor described. 

In patients with a shortened vagina due to a marked 
prolapse, all retractors tend to fall out when the cervix 
is pulled forward. When this happens, two sutures 
placed as indicated in Fig. 3 will hold the retractor in 
place. The retractor is removed for operations on the 
posterior wall and is replaced by a Guelpi retractor. 

With the Wexler retractor only a single hand is 
occasionally needed for retraction of the anterior 
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Hospital for 9 years. All necessary modifications have 


been made. It is our opinion that when used for 
anterior colporrhaphy, cold cone of the cervix, or 
vaginal hysterectomy it will be a welcome addition to 
the armamentarium of the gynecologic surgeon, 


Epidural analgesia 


To the Editors: 

In the paper “Epidural analgesia for obstetrics” (AM. 
J. Onster. Gyneco. 120: 1055, 1974), McDonald and 
associates suggest practices which are not supported by 
the data presented. In particular, the recommendation 
to avoid regional analgesia in the presence of abnormal 
fetal heart rate parameters or antepartum evidence of 
placental insufficiency is not upheld by their evidence. 

The authors criticize another recent study on 
epidural analgesia because “. . . no group treated with 
other analgesic methods was offered as a comparison.” 
This criticism applies to their own work. Each of their 
patients acted as her own control, and we would 
speculate that any changes might be part of an ongoing 
process. Indeed, 32 of the 41 patients studied (Croups 
A and B) had late deceleration patterns during the 30 
minute period prior to the onset of epidural anes- 
thesia. It seems that these investigators have simply 
corroborated that fetuses with uteroplacental insuffi- 
ciency show greater changes as labor progresses, 
regardless of the form of anesthesia used. In addition, 
even the increase in late decelerations found in Group 
A during epidural anesthesia may be the result of 
random changes, that is, no statistical significance can 
be attributed to this change, probably because the 
changes were small and variable and because a sizable 
fraction of the remaining abnormal population (Group 
B) showed no change or a decrease in late decelera- 
tions. 

In their study, nine patients (Group C) had no 
abnormal patterns before administration of epidural 
anesthesia. None of these patients developed abnormal 
patterns during anesthesia, which is in agreement with 
other studies. Belfrage and colleagues’ monitored the 
fetal heart rate (FHR) and fetal scalp acid-base status in 
37 patients with uncomplicated labor who received 
epidural anesthesia. They found no abnormal FHR 
tracings or pH values during blockade. Similarly, 
Zador and Nilsson? found that only one of 22 patients 
who received epidural anesthesia and did not have 
hypotension developed late deceleration patterns, and 
these were sporadic and transitory. 

The mnocuousness of epidural analgesia is further 
suggested by the Apgar scores and acid-base statuses 
from the infants in the study of McDonald and 
associates. No significant differences were found 
among these values from the different groups. Furth- 
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ermore, the average Apgar scores for all groups were 
within the normal (7-10) range and by 5 minutes were 
8.5 or greater. Thus, the suggestion of McDonald and 
associates to “. . . be generous in restricting regional 
analgesia. ‘is unwarranted. In fact, the opposite 
recommendation could be made. Their evidence 
indicates that: (1) Normal patients given epidural 
anesthesia do not display fetal acidosis or late decelera- 
tion; (2) no neonatal depression, as evidenced by 
Apgar score or umbilical cord acid-base status, can be 
attributed to epidural anesthesia, even in the presence 
of maternal or fetal complications; (3) epidural anes- 
thesia appears to benefit the infant of a toxemic 
mother, as evidenced by unusually good Apgar scores 
(8 and 9 at one and five minutes, respectively}. 
G. Levinson, M.D. 

5. M. Shnider, M.D. 
Department of Anesthesia 
University of California 
San Francisco, California 94143 
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Reply to Drs. Levinson and Shnider 


To the Editors: 

Drs. Levinson and Shnider stated that we suggested 
practices not supported by the data presented and that 
specifically the recommendation to avoid regional 
analgesia in the presence of abnormal fetal heart rate 
parameters or antepartum evidence of placental in- 
sufficiency is not upheld by our evidence. A careful 
examination of the next to the last paragraph should 
clarify this point. In that paragraph, we stated that this 
study revealed no serious intrauterine asphyxia after 
administration of a lumbar epidural analgesic agent in 
instances of mild late deceleration (all the late decelera- 
tions in our study happened to be of the defined maid 
variety). Nevertheless. we wish to point out that this 
should not be taken as a blanket statement and we 
would still suggest restriction of regional analgesic 
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agents when two conditions exist. Both of the condi- 
tions, as outlined in that paragraph, bespeak of what 
most obstetricians would consider an ominous threat to 
fetal reserve for labor. These conditions are: (1) a flat 
heart rate and moderate to severe late deceleration, 
and (2) antepartum evidence of reduced placental 
reserve as depicted by low estriol values and a positive 
oxytocin challenge test. No such patients as just 
outlined have been studied in any paper to date, to our 
knowledge. Furthermore, who would be so presump- 
tuous as to want to administer regional analgesic agents 
in such a case when they know full well the threat of a 
reduced placental reserve might be life threatening to 
the fetus if the most common complication of regional 
analgesia—hy potension—should occur? Thus, a closer 
look at their accusation, that we suggested a practice 
not supported, reveals that what we were actually 
doing was placing the spectrum of fetal reserve into 
perspective so that readers would not think that 
obstetric regional analgesic agents are completely 
devoid of restrictions. We were not suggesting and did 
not promote its restriction in cases such as those 
studied where only mild late deceleration was evident. 

A second point of disagreement is that we had no 
control group in our study. The intent of this study was 
to utilize lumbar epidural analgesia under the most 
optimal conditions and monitor and follow closely all 
patients in a truly specialized setting. We wanted to see 
if segmental lumbar epidural analgesia with minimal 
drug exposure and hypotension in the presence of 
mild late deceleration would be injurious to the fetus. 
This was because at the time this study was underway 
the accusation that lumbar epidural analgesia is not 
safe in such instances was clearly inferred by many 
obstetricians. We believe this objective was achieved 
satisfactorily. It was our intent to complete another 
separate study with an established control group. 
Shortly after the study was completed in 1973, we 
began, and have now completed, the control group 
study which we hope to have published soon. 

A third point argued was that we simply corrobo- 
rated that fetuses with uteroplacental insufficiency 
show greater changes as labor progresses, regardless of 
the form of anesthesia. The correct terminology 
should be “analgesia” since anesthesia is not used for 
relief of first-stage discomfort. This is definitely not 
correct since we did not study patients with multiple 
vanieties of analgesia. 

We appreciate that they formed the opinion lumbar 
epidural analgesia is relatively innocuous but, as stated 
earlier, to translate this to a sweeping statement, “. . . 
that restricting regional analgesia is unwarranted. . .” 
is hardly logical in lieu of the aforementioned defined 
circumstance which we reoutlined here for such a 
restriction. 

Just so no one will accuse us of acquiescing with their 
three summary points, we would make some amend- 
ments: For Point No. 1, “if hypotension does not 
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occur” should be appended at the end of the sentence. 
For Point No. 2, “as defined by mild late deceleration in 
labor” should be appended to the end of the sentence. 
The third statement is true, but a larger control study 
must be reported before any such assumption could be 
acceptable. 

Since our study was published, two subsequent 
studies have similarly reported that segmental lumbar 
epidural analgesia does not have a deleterious effect 
upon the fetal heart rate and acid-base balance of the 
fetus. ? We hope that our original study, these two 
subsequent studies, this reply to the Letter to the 
Editors, and our control study, soon to be published, 
will all help to alleviate the apprehension that some 
obstetricians and anesthesiologists have in regard to 
lumbar epidural analgesia for labor and delivery. We 
believe this remains the optimum technique for labor 
analgesia and still affords the greatest flexibility and is 
the most effective method for maternal comfort during 
labor. Nevertheless, we must continue in our effort to 
study all aspects of any analgesic method to ascertain 
that fetal and neonatal jeopardy are minimized since 
that must, in the final analysis, be the governing 
restriction for any method. 

John S. McDonald, M.D. 
Lars L. Bjorkman, M.D. 
Enrique C. Reed, M.D. 
P. O. Box 7632 
Fresno, California 93727 
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Obstetric anesthesia in New York City 


To the Editors: 

In April, 1974, Dr. Jean Pakter, Director of Maternal 
and Child Health of the City of New York, charged a 
group of three obstetric anesthesiologists and one 
obstetrician with the proposal of guidelines for safe 
obstetric anesthesia. The guidelines were finalized in 
June, 1974, endorsed by the Obstetric Advisory 
Committee to the Department of Health as “Recom- 
mended Standards for Obstetric Anesthetic Care” in 
August, and implemented in all New York City 
hospitals rendering obstetric care as of January, 1975. 
They define standards pertaining to personnel, anes- 
thesia machines and other equipment, drugs, and 
supplies, including labor, delivery, and recovery 
rooms. As to personnel, they state that, “Responsibility 
for obstetric anesthesia should rest with the Director or 
Chief of Obstetric Anesthesia Service, appointed by the 
Chairman of the Department of Anesthesiology. The 
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Director or Chief of Obstetric Anesthesia should be a 
qualified anesthesiologist. He should be responsible for 
the technical medical policies and procedures for the 
conduct of the service and for the supervision of the 
service. The Director or Chief of Obstetric 
Anesthesia should establish guidelines approving those 
who are to administer or to supervise the administra- 
tion of anesthesia to the obstetric patients. Those 
approved should be fully competent in all forms of 
inhalation, intravenous and regional anesthesia as well 
as in the management of maternal and perinatal 
complications. At least one such qualified person 
should be on hospital premises in the vicinity of the 
delivery suite at all times and should have no other 
concomitant responsibilities.” 

The wisdom of advocating the continuous presence 
of a qualified anesthesiologist in the obstetric suite has 
been emphasized by three recent emergencies occur- 
ring in our delivery rooms. All three developed in 
patients delivered by the Lamaze method. The first was 
that of a grand mal seizure with aspiration of 
regurgitated gastric contents during administration of 
a pudendal block to a healthy primigravida. A 
diagnosis of inadvertent intravenous injection of | per 
cent lidocaine was made. The anesthesiologist, called 
from his nearby office, was able to start treatment 
within one minute. Therapy consisted of pharyngeal 
and tracheal suctioning, intravenous injection of 200 
mg. of thiopental, and administration of 100 per cent 
oxygen with intermittent positive pressure via an 
endotracheal tube. Since oral antacids are given to all 
our obstetric patients regardless of the planned 
anesthetic method, the pH of the aspirate was above 
three, and the patient made an uneventful recovery 
after she regained consciousness. The infant, delivered 
by outlet forceps immediately after the convulsion, was 
in good condition. 

The second patient, a healthy 22-year-old woman, 
was delivered of her second baby spontaneously after 
local infiltration of the episiotomy site; she was in 
a semisitting position to facilitate her bearing-down 
efforts. Shortly following expulsion of the placenta, she 
complained of feeling faint and appeared pale. The 
anesthesiologist. was summoned. On entering the 
delivery room, he noticed a “pool” of blood under- 
neath the table which had not been observed by either 
the obstetrician or the nurse. Quick palpation revealed 
a fast and thready pulse. The table was immediately 
leveled, the rate of the intravenous infusion of 5 per 
cent dextrose in lactated Ringer's solution was in- 
creased, and oxygen was administered by face mask. 
Only then was the blood pressure taken (80/40 mm. 
Hg). Blood loss was estimated to exceed 1,000 ml., but, 
aided by a predelivery hematocrit of 38 per cent, the 
patient recovered without blood replacement. The 
postpartum hematocrit was 26 per cent. 

The third complication involved the newly delivered 
infant. Just before birth, thick meconium started to 
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extrude from the vagina, and the anesthesiologist was 
promptly called. The infant, born cyanotic and limp, 
was immediately placed in the heated crib. Following 
rapid pharyngeal suctioning, the trachea was intubated 
and aspirated, yielding a large clot of viscid meconium. 
The infant's postnatal course was benign. with only 
mild respiratory distress. 

Instead of being “summoned” in case of emergency, 
the anesthesiologist or anesthetist should be encour- 
aged to participate actively in every delivery. Monitor- 
ing of vital functions, diagnosis of the cause of 
complications, and institution of specific treatment are 
of the same significance to maternal and neonatal 
well-being as is the safe administration of anesthesia. 
Nationwide implementation of the New York City 
guidelines will assure the best possible care of mother 
and infant throughout our country. 

Gertie F. Marx, M.D. 
Department of Anesthesiology 
Albert Einstein College of Medicine 
1300 Morris Park Avenue 
Bronx, New York 10461 


Sex selection 


Te the Editors: 

Monarchs have traditionally wanted a boy first as 
heir to their throne. This has held true for most 
parents. In response to a questionnaire sent to 4,000 
couples selected at random from family planning clinic 
rosters, approximately two thirds wanted a boy first, 
with the next child almost invariably desired to be a 
girl. If two or three of the same sex had occurred, then 
the opposite was desired. Most would be content with a 
boy and girl. If one child had been lost, most often one 
of the same sex was wished for replacement and very 
seldom were two of the same wanted. Almost identical 
responses were obtained by Hatzold® of Munich, 
Germany, in 1974. 

Influencing the behavior of the sex-determining 
sperm is not free from controversy. Etzioni? has 
stressed the possible negative and positive social im- 
plications of the power to preselect the sex of the 
offspring. Some have expressed the opinion that this 
line of research should not be pursued at all, that 
people should not have this kind of power and choice 
for fear that passing fads and preferences could 
drastically overbalance the population one way or the 
other. Others favor this option as a means of reducing 
the population, stressing that most parents who might 
go on trying for a boy or girl would probably be 
content with one of each. 

Information in this field indicates that the day when 
preconceptional sex selection is possible may not be too 
far off, in which event education in this area will be 
very important, just as it is in good health, nutrition, 
and birth control. Much is already known about aiding 
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nature in choosing the baby’s sex by judging the 
cervical milieu and timing coitus.) ? 

The principle involved is related to the characteris- 
tics peculiar to the X and Y sperm. Painter’ studied the 
behavior of the sex chromosomes during meiotic 
cellular division. He found that in both the primary 
spermatocyte of the first meiotic division and the 
secondary spermatocyte of the second meiotic division, 
the X and Y chromosomes and the divided X and Y, 
respectively, separate early and precede the autosomes 
to a central position at the opposite poles of the 
dividing cell. When stained with fluorochrome quina- 
crine and viewed under fluorescence microscopy. 
Ericsson and associates? found that the smaller-headed 
sperm contain the Y chromosome. 

The modal value on the frequency distribution curve 
in 500 individuals revealed that 66 per cent were of the 
smaller-headed type, which have a greater migratory 
rate when tested in capillary tubes filled with ovulatory 
cervical mucus.“ The Millipore filter with appropriate 
pore size yields a differential filtration of 96 to 98 per 
cent, ie, for passage of the Y sperm, into optimal 
cervical mucus. 

Universally, more males are conceived and born; 
however, in utero and in every age group throughout 
life more males die.!4 The physical and chemical char- 
acteristics of the ovulatory cervical secretion preferen- 
ually favor the motility rate of the more prevalent Y 
sperm and, consequently, male off-spring. Levy® and 
Guttmacher’ cite the average birth ratio as 100 
females/105 to 107 males. The former found that 
“Among the Jews of Zarist Russia the ratio was 
100: 150, sometimes even higher.” Fifty years ago, he 
showed that this ratio “. . .only proves right among 
orthodox Jews, whose conjugal life is conducted 
according to religious regulations.” Accordingly. these 
couples have their first coitus near or at ovulation ume 
with the cervical milieu optimal for conception. 

By controlling the time of artificial insemination or 
coitus, the birth sex ratios have been significantly 
altered. The nearer the insemination to ovulation, the 
greater the incidence of males born. Kleegman,* 7 
Benedo,' and Rorvik and Shettles’ attained 80 to 85 
per cent success rates. In other words, fresh egg and 
fresh sperm enhance the possibilities for male off- 
spring, while fresh egg and older sperm tend to pro- 
duce females. 

As the world population increases, it becomes more 
likely that the decision of whether or not to have 
children will be paramount. It is conceivable that the 
number of offspring might be limited in order to live 
within the limits of available food, space, and re- 
sources. Many religions and cultures prize a son and 
encourage a couple to continue until a male is born. If 
the first or second child could be assured to be male. 
there would be no need for such large families. 

If parents could select the sex of their children and 
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not just settle, they surely would by and large elect to 
do so, making for greater ease physically, economically, 
and emotionally. There is the risk of abuse of such 
information, an argument against sex selection, How- 
ever, if sex selection is used properly, untold happiness 
should ensue. 

Landrum B. Sheitles, M.D., F.A.C.O.G., F.A.C.S. 
Gifford Memorial Hospital 
Randolph, Vermont 05060 
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Reply to Dr. Polansky 


To the Editors: 

This letter is in reply to Dr. Polansky’s Letter to the 
Editors published in the Journat (122: 903, 1975) 
concerning my article, “Androgens in breast cancer. 
IH. Breast cancer recurrences years after mastectomy 
and increased androgenic activity’ (AM. J. Ossrer. 
GyneEcoL. 121: 169, 1975). 

Dr. Polansky concluded that estrogens are responsi- 
ble for breast cancer development, whether the origin 
of the estrogens is ovarian or peripheral, from an- 
drogen conversion. 

Estrogens perhaps may be the final substances which 
act on the breast at the cellular level to initiate 
abnormal proliferation, but this assumption does not 
invalidate my theory that increased androgen produc- 
ton initiates the whole mechanism. In breast cancer 
patients, whether pre- or post-menopausal, the ovarian 
interstitial tissue may be hyperplastic, and, as this side 
of the ovary is involved in androgenic activity, it is quite 
logical to deduce that ovarian androgenic activity will 
be increased. 
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If we could inhibit or even depress ovarian androgen 
production in all women, and especially in post- 
menopausal women, with abnormal androgen activity, 
we would perhaps effect a very promising prophylactic 
correction, even if estrogens were the final product 
directly involved in breast cancerogenesis, because by 
inhibiting ovarian androgen activity we would reduce 
estrogen output at its source. 
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Dr. Polansky’s suggestion that I should make a 
parallel study of estrogen and androgen behavior in 
breast cancer patients is something I have done (A. J. 
Osster. Gyneco.. 116: 423, 1973; 118: 173, 1974). 

Renzo Grattarola, M.D. 
Instituto Nazionale Per Lo 

Studio E La Cura Dei Tumori 

20133-Milano-Via Venezian, 1, Italy 
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Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effec- 
tiveness of the sequential products appears to be 
somewhat lower than that of the combination 
products. Both types provide almost completely 
effective contraception. 


An increased risk of thromboembolic disease 
associated with the use of hormonal contracep- 
tives has now been shown in studies conducted 
in both Great Britain and the United States. 
Other risks, such as those of elevated blood 
pressure, liver disease and reduced tolerance to 
carbohydrates, have not been quantitated with 
precision. 


Long term administration of both natural and 
synthetic estrogens in subprimate animal species 
in multiples of the human dose increases the 
frequency for some animal carcinomas. These 
data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens 
can neither be affirmed nor refuted at this time. 
Close clinical surveillance of all women taking 
oral contraceptives must be continued. 


Indications 


NORINYL 1 +50 and NORINYL 1 +80 are indi- 
cated for oral contraception. 


Contraindications 


L Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, or a past history of these 
conditions. 

2. Markedly impaired liver function. 

3. Known or suspected carcinoma of the breast. 
4. Known or suspected estrogen dependent neo- 
plasia. 

5. Undiagnosed abnormal genital bleeding. 

6. Known or suspected pregnancy. 

Warnings 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (throm- 
bophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, and retinal thrombosis). Should 
any of these occur or be suspected, the drug 
should be discontinued immediately. Retrospec- 
tive studies of morbidity and mortality in Great 
Britain and studies of morbidity in the United 
States have shown a statistically significant asso- 
ciation between thrombophlebitis, pulmonary 
embolism, and cerebral thrombosis and embo- 
lism and use of oral contraceptives. There have 
been three principal studies in Britain'>* lead- 
ing to this conclusion, and one‘ in this country. 
The estimate of the relative risk of thromboem- 
bolism in the study by Vessey and Doll’ was 
about sevenfold, while Sartwell and associates 
in the United States found a relative risk of 
4.4, meaning that the users are several times as 
likely to undergo thromboembolic disease with- 
out evident cause as non-users. The American 
study also indicated that the risk did not per- 
sist after discontinuation of administration, and 
that it was not enhanced by long continued 
administration. The American study was not 
designed to evaluate a difference between prod- 
ucts. However, the study suggested that there 
might be an increased risk of thromboembolic 
disease in users of sequential products. This risk 
cannot be quantitated, and further studies to 
confirm this finding are desirable. 

2. Discontinue medication pending examina- 
tion if there is sudden partial or complete loss 
of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination re- 
veals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

3. Since the safety of NORINYL 1+50 and 
NORINYL 1+80 in pregnancy has not been 
demonstrated, it is recommended that for any 
patient who has missed two consecutive periods, 
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pregnancy should be ruled out before continu- 
ing the contraceptive regimen. If the patient has 
not adhered to the prescribed schedule the pos- 
sibility of pregnancy should be considered at 
the time of the first missed period. 

4. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long 
range effect to the nursing infant cannot be 
determined at this time. 

5. Hepatic cell adenomas have been reported 
in women on oral contraceptives. The adenoma 
may present as an abdominal mass or with the 
signs and symptoms of an acute abdomen. A 
bleeding hepatic cell adenoma should be con- 
sidered if the patient has abdominal pain or 
evidence of intra-abdominal bleeding. 


Precautions 


1. The pretreatment and periodic physical ex- 
aminations should include special reference to 
liver, breasts and pelvic organs, including Papa- 
nicolaou smear since estrogens have been known 
to produce tumors, some of them malignant, 
in five species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with NORINYL 
1+50 and NORINYL 1+80. Therefore, if such 
tests are abnormal ina patient taking NORINYL 
1+50 and NORINYL 1 +80, it is recommended 
that they be repeated after the drug has been 
withdrawn for 2 months. 

3. Under the influence of estrogen-progestogen 
preparations, pre-existing uterine fibromyomata 
may increase in size. 

4. Because these agents may cause some degree 
of fluid retention, conditions which might be 
influenced by this factor, such as epilepsy, mi- 
graine, asthma, cardiac or renal dysfunction, 
require careful observation. 

5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional 
causes should be borne in mind. In undiagnosed 
bleeding per vaginam, adequate diagnostic 
measures are indicated. 

6. Patients with a history of psychic depression 
should be carefully observed and the drug dis- 
continued if the depression recurs to a serious 
degree. 

7. Any possible influence of prolonged 
NORINYL 1 +50 and NORINYL 1 +80 therapy 
on pituitary, ovarian, adrenal, hepatic or uterine 
function awaits further study. 

8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients 
on oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic 
patients should be carefully observed while re- 
ceiving NORINYL 1+50 and NORINYL 1+80 


therapy. 

9. The age of the patient constitutes no abso- 
lute limiting factor, although treatment with 
NORINYL 1+50 and NORINYL 1+80 may 
mask the onset of the climacteric. 

10. The pathologist should be advised of 
NORINYL 1+50 and NORINYL 1+80 therapy 
when relevant specimens are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following administra- 
tion of contraceptive steroids. 


Adverse Reactions Observed in Patients 
Receiving Oral Contraceptives 


A statistically significant association has been 
demonstrated between use of oral contracep- 
tives and the following serious adverse reac- 
tions: thrombophlebitis, pulmonary embolism, 
cerebral thrombosis. 


Although available evidence is suggestive of an 
association, such a relationship has been neither 
confirmed nor refuted for the following serious 
adverse reactions: neuro-ocular lesions, e.g., 
retinal thrombosis and optic neuritis. 


The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms 
(such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual 
flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, breast changes: 
tenderness, enlargement and secretion, change 
in weight (increase or decrease), changes in 
cervical erosion and cervical secretions, sup- 
pression of lactation when given immediately 
post-partum, cholestatic jaundice, migraine, 
rash (allergic), rise in blood pressure in sus- 
ceptible individuals, mental depression. 


Although the following adverse reactions have 
been reported in users of oral contraceptives, 
an association has been neither confirmed nor 
refuted: anovulation post treatment, premen- 
strual-like syndrome, changes in libido, changes 
in appetite, cystitis-like syndrome, hirsutism, 
loss of scalp hair, erythema multiforme, head- 
ache, nervousness, dizziness, fatigue, backache, 
erythema nodosum, hemorrhagic eruption, 
itching. 

The following laboratory results may be altered 
by the use of oral contraceptives: hepatic func- 
tion: increased sulfobromophthalein retention 
and other tests, coagulation tests: increase in 
prothrombin factors VII, VIII, IX, and X, thyroid 
function: increase in PBI, and butanol extract- 
able protein bound iodine and decrease in T° 
uptake values, metyrapone test, pregnanediol 
determination. 
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species in multiples of the human dose increases the frequency for some animal carcinomas 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued 


INDICATIONS: For oral contraception 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular 
disease, or a past history of these conditions; 2 Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known or suspected estrogen-dependent neoplasia; 
5. Undiagnosed abnormal genital bleeding; 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately, 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorrhagic, and the use 
of oral contraceptives. There have been three principal studies in Great Britain! 3 leading to 
these conclusions and three¢? in this country. The estimate of the relative risk of thrombo- 
embolism in the study by Vessey and Doll? was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users 

In May, 1974, the Royal College of General Practitioners in England’ issued an interim report 
of its continuing large-scale Prospective study companing a user group to a non-user group. 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users. 

The Sartwell study 4indicated that the risk did not persist after discontinuation of administra 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study5* of cerebrovascular disorders in women with and with- 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products 
However, the Sartwell study‘ suggested that there might be an increased risk of thromboembolic 
disease in users of sequential products. 

Other retrospective studies?!° have reported an increased risk of post-surgery thrombo: 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is: gradual or sudden, 
Partial or complete loss of vision; proptosis or diplopia; onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent, persistent or severe: papilledema; or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
Progestogens and/or estrogens during pregnancy!!.!2 The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.), occasionally fatal, 
have been reported in women on oral contra 
ceptives. Such lesions may present as an ab- 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
pain or evidence of intra-abdominal bleeding 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and 
` physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore, 
if such tests are abnormal in a patient taking 



































LO/OVRAIL® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might te influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® s 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A de 
crease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAL® should be discontinued. This con 
dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy, 
Patients with a history of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions neuro-ocular lesions, 
e.g.. retinal thrombosis, optic neuritis and hepatic lesions with or without intra-abdominal 
bleeding 

The following adverse reactions are known to occur in Patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break 
through bleeding, spotting, change in menstrual flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, which may persist, breast changes: tenderness, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, ery- 
thema multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests: coagulation tests; increase 
in prothrombin, Factors VII, VIII, IX and X; decrease in antithrombin III: increase in platelet 
aggregability; thyroid function: increase in PBI, and butanol extractable protein-bound iodine 
and decrease in T* uptake values; metyrapone test: and pregnanediol determination. 
NOTE: For more specific details on LO/OVRAL, refer to package insert. 
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r 
Summary of analysis of published articles 
September 1, 1974, through August 31, 1975 
Tue Epirors present a retrospective analysis of the category and type of 
articles published during the past two years, with a.12 month period for each 
= year (Table J). These data are gathered to keep the Editorial Staff informed 
l about the kinds of articles received from authors and published. We share this 
information with the readers because we believe it to be of value and of interest 
to them, as well. 
Table I. Analysis of published articles ‘ 25 
1974 
Journal division š 
Obstetrics 187 1,201 193 1,141 
Gynecology 217 1,269 221 1,336 
Fetus, placenta, and newborn i 112 703 90 536 
v Education 20 135 11 88 
Total 536 -3,308 515 3,101 
Type of article l 
Clinical : 196 1,066 ` 198 1,092 
Clinical investigation 207 1,358 . 199 1,225 
Basic research 133 884 118 784 
Total 536 3,308. ` 515 3,101 
Average. length of articles : 6.7 ; 6.0 
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The remote prognosis of eclamptic women 


Sixth periodic report 


LEON C. CHESLEY, Pu.D.* 

' JOHN E. ANNITTO, M.D. 
ROBERT A. COSGROVE, M.D. 
Jersey City, New Jersey 


All but three of the 270 women surviving eclampsia at the Margaret. Hague Maternity 
Hospital i in- the period 1931 through 1951 were traced to 1973-74. Seventy-six have 
died and 13 were not re-examined. In white women ‘having eclampsia in the first 
pregnancy carried to viability the remote mortality rate is not increased over that in 
unselected women; in white women having eclampsia as multiparas and in all black 
women tie remote mortality rate is from 2 to 5 times the expected numbers. Primiparous 
eclamptic. women are not different from women matched for age, in several epidemiologic 
studies, in the prevalence of hypertension or in the frequency distributions of systolic and 
diastolic blood pressures. There is, however, a considerable increase in the prevalence of 
hypertension among women having had eclampsia as multiparas and that has accounted 
for their increased remote death rates. The prevalence of diabetes, developing many years 
after eclampsia, is 2.5 times the expected rate in primiparous and about 4 times the’ 
expected rate among multiparous eclamptic women. Eclampsia neither is a sign of latent 
essential itypertension-nor causes hypertension. Hypertensive pregnancies following 
eclampsia indicate the probability of later chronic hypertension, but do not cause it. 


FoLLow-upP studies of women having had eclampsia 
were begun in Germany a century ago, when eclampsia 
was widely believed to be. a form of uremia. The 
questions were whether the women had acute or 
chronic renal disease and, if eclampsia represented 
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acute nephritis; whether prolongation of the preg- 
nancy would aggravate the renal lesion, prevent heal- 
ing, and’ result in chronic impairment. Frerichs' 
concluded that eclampsia sometimes gives rise to 
chronic nephritis and Schroeder®® wrote emphatically 
that unless eclamptic pregnancies were terminated 
without delay, chronic nephritis would ensue. An 
alternative hypothesis of that time, expressed by 
Spiegelberg,” was that eclampsia resulted from severe 
renal vasospasm reflexly evoked by uterine distention 
and that, if the vasoconstriction were maintained long 
enough, it might cause irreversible renal disease. 

The findings in the early follow-up studies were 
indeterminate, by modern standards, and it was not 
until 60 years ago that Wolff and Zade* of Heidelberg 
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Table I. Chronic hypertension following eclampsia: A summary of the literature 





Author(s) 





Chesley and Somers, 1941 
review of 41 papers 


McClellan et al.%° 1942 Nashville 75 
Quirno et al.” 1943 Buenos ? 
; Aires 
Kotasek™ 1948 Prague G+ ae 
Mastboom?”? 1949 Amsterdam 110 
Bryans and Torpin*® 1949 Augusta, Ga. 483 
Rasmussen et al.% 1951 Oslo ? 
Schreier et al.” 1955 Memphis ? 
Bryans‘ 1966 Augusta, Ga. ? 
Kremling et al. 1967 - Wuerzburg’ Sp 
Novikova”? 1967 Moscow (?) ? 
Thornton” 1967 Charlottes- 168 
ville 
Fritzsch et al.“ 1970 Berlin 3072 
Totals 


Orig. No. | Immed. | Remote 
of cases | survivors | deaths 
? ? ? 





Length of 
Re-examined follow-up 





Hypertension* 

1,454 6 wk.-28 yr. 2907 
65 1 30 6 mo.-14 yr. 12 
220 ? 19 3 yr.-16 yr. 4 
? ? 51 l yr.-20 yr. 10 
102 6 96 1 yr.-10 yr. 24 
? 27 243 1 yr.-28 yr. 51 
130 7 meee! 10 yr.-18 yr. 41 
? ? 26 5 yr.-10 yr. 1 
? ? 335 1 yr.-44 yr. 110 
? ? 26 3 mo.-19 yr. 4 
? ? 102 2 yr.-7 yr. 41 
160 ? 125 6 wk.-24 yr. 27 
29 1 19 * 1 yr.-8 yr. 12 
2,637 6 wk.-44 yr. 627 

(23.8%) 


` *What the earlier investigators called “chronic nephritis” is tabulated as “hypertension” 


t0-78 per cent; average 19.9 per cent. 


reported measurements of blood pressure; they found 
hypertension in two of 23 women examined at from 1 
to 5 years after eclampsia. At that time, and for many 
years thereafter, hypertension in young women was 
taken as a sign of “chronic nephritis,” largely because 
of the lingering implication of the term “senile 
plethora” that Allbutt’ had used in differentiating 
primary from secondary hypertension. 

Table I summarizes many of the follow-up studies of 
women who had had eclampsia; the prevalence of 
chronic hypertension ranges from 0 to 78 per cent and 
averages 23.8 per cent in the 2,637 women included in 
53 publications. Several factors account for the enorm- 
ous variation. One of the most important is that in 
nearly all studies only a few of the original cases were 
traced and re-examined; the women traced often 
constituted a highly biased sample. In large medical 
centers, whence most studies came, the women had 
eclampsia on the obstetric service; the ones easily 
traced were those admitted to other services years later, 
often with an unwitting selection of women admitted to 
medical services because of hypertensive complica- 
tions. Similarly, the remote mortality rates have been 
overestimated by relating the deaths, which are easily 
traced, to the numbers of women found at follow-up 
rather than to the original numbers having had 
eclampsia. Other sources of variation in the reported 
prevalences of hypertension include the length of 
follow-up (from 6 weeks to 44 years, in Table I), the 
ages of the women when re-examined (from the 
second to the ninth decades of life), variable propor- 


tions of multiparas whose eclampsia had been 
superimposed upon antecedent chronic hypertension, 
racial factors, and others. 

When we began our follow-up studies, nearly 40 
years ago, it seemed to us that we could eventually 
answer some important questions. Fishberg,” in the 
fourth edition of Hypertension and Nephritis, expressed a 
current . opinion in writing that pre-eclampsia- 
eclampsia is not an entity but rather is a sign of latent 
hypertensive disease brought to light and peculiarly 
colored by pregnancy. Herrick and Tillman’ seem to 
have been of the same opinion. If that be so, long-term 
follow-up study should find chronic hypertension in 
nearly all such women who live long enough. Two 
papers by Peckham?® * were suggestive in that regard. 
He examined 73 women at 13 months after eclampsia 
and re-examined 61 of them about 6 years later. He 
found that the prevalence of “chronic nephritis” had 
increased from 23 to 38 per cent. Would a continuing 
follow-up have found more and more to be hyperten- 
sive? Heynemann,” on the other hand, found that 
after eclampsia some women with hypertension be- 
came normotensive as time went on, which he attri- 
buted to healing of residual lesions. 

Another popular hypothesis has been that pro- 
longed pre-eclampsia—eclampsia causes vascular dam- 
age, resulting in chronic hypertension that some 
women would otherwise never have developed. If that 
be true, the prevalence of hypertension at follow-up 
should be greater than in unselected women matched 
for age and race. 
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Another wavelength in the spectrum of hypotheses is 


that pre-eclampsia—eclampsia is unrelated to chronic 
hypertension. If that be so, the prevalences of hyper- 
tension at follow-up should not be different in 
posteclamptic and matched control women. 

Interpretations have been clouded by studies of 
women thought to have had pre-eclampsia. In general, 
the prevalence of chronic hypertension in such women 
has been found to be about twice that in women who 
had had eclampsia and to be greater following mild 
than severe pre-eclampsia. Two explanations have 
been offered. One is that eclampsia sometimes has an 
acute onset and that pregnancy is terminated, spon- 
taneously or artificially, after only a short period of 
hypertension. In contrast, pre-eclamptic pregnancies 
may go on for weeks and leave residual vascular 
damage. Although eclampsia occasionally does have an 
explosive onset, analysis of our data leads us to agree 
with Bryans,‘ who wrote that eclampsia typically “is the 
end result of long-standing, neglected, and gradually 
progressing pre-eclampsia.” We, therefore, reject the 
first explanation. The second explanation is that the 
difficulties of differential diagnosis result in the 
inclusion of cases of latent and frank essential hyper- 
tension or renal disease that are mistakenly regarded as 
` pre-eclampsia. 

There are many indications that the clinical diag- 
nosis of pre-eclampsia, especially mild pre-eclampsia, is 
often erroneous. The best single evidence comes from 
electron microscopic examinations of renal biopsies. 
McCartney” carefully selected 62 primigravidas who 
had been clinically normal until the onset of hyperten- 
sion, proteinuria, and edema in the third trimester. 
The clinical diagnosis had to be pre-eclampsia. Only 71 
per cent (44 cases) had the renal lesion of pre- 
eclampsia, which might mean that the lesion is not 
invariably present. Sixteen (26 per cent), however, had 
lesions of chronic renal disease; 13 had chronic 
glomerulonephritis that had been silent during much 
of pregnancy. Three had no renal lesions at all and 
may have been cases of latent essential hypertension. If 
the diagnostic error approached 30 per cent in 
primigravidas so rigidly selected, what must it be in all 
cases of gestational hypertension? Moreover, most of 
the follow-up studies of “pre-eclampsia” have included 
large proportions of multiparas, in whom the diagnosis 
is usually erroneous. McCartney selected 152 mul- 
tiparas on the basis of their having chronic hyperten- 
sion with apparently superimposed pre-eclampsia. 
Only 21 (14 fer cent) had the renal lesions of 
pre-eclampsia and if the definitive diagnosis depends 
upon the anatomic change, the clinical diagnostic error 
would be 86 per cent. McCartney’s findings have been 
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confirmed by Guilhem and co-workers," Janisch,” and 
Thaler,“ among others. 

Our own” follow-up study of women thought to 
have had pre-eclampsia led us to the erroneous 
conclusion, later retracted,’ that prolonged pre- 
eclampsia causes chronic hypertension. 

We have re-examined, at intervals of 6 or 7 years, 
nearly all of the surviving women who have had 
eclampsia at the Margaret Hague Maternity Hospital in 
the period from the opening of the institution in 1931 
through 1951. Although the diagnosis of eclampsia is 
not always correct, it is far more secure than the 
diagnosis of pre-eclampsia. Eclampsia (and “true” 
pre-eclampsia) is predominantly a disease of the first 
pregnancy carried to viability and when it occurs in a 
multipara there is usually a predisposing factor, such as 
antecedent chronic hypertension. For that reason, 
women having eclampsia as multiparas should not be 
used in looking for an effect of eclampsia upon later 
blood pressures. The present paper is the sixth 
periodic report of our long-term follow-up study, 
which now averages 33 years and ranges from 22 to 42 
years for the women still alive. 


Material and methods 


The Margaret Hague Maternity Hospital opened on 
October 15, 1931; from then through 1951 there were 
135,973 deliveries therein, and 300 cases of convulsive 
eclampsia occurred in 296 women. The 27 immediate 
deaths gave a maternal case mortality rate of 9 per 
cent. One black woman survived her first eclampsia, 
which she had as a multipara, but died of her second 
eclampsia in a later pregnancy. Thus, 270 women were 
discharged alive after eclampsia. In 1973-74 we traced 
all but three, having lost one since 1966; 76 have died 
and we have proved the: survival of all others, except 
the three who are lost. We have re-examined 178; the 
other 13, most of whom live in distant places, either 
have refused or are still procrastinating. At least three 
of them have visited physicians who refuse to fill out 
our form. Strangely enough, we have been able to 
re-examine six of the nine who refused in 1966. The 
material is summarized in Table II. 

The women living nearby were asked to come into 
the Margaret Hague Clinic for examination; those who 
did not were examined in their homes. Sixty-two 
women who live far from the hospital were sent forms 
for their local physicians to fill out and we paid the bills. 

The examination consisted of a measurement of 
blood pressure with the patient seated, estimation of 
the resistance of the radial arteries to digital compres- 
sion, clinical estimation of cardiac size and sounds, 
often an evaluation of the eyegrounds, and urinalysis. 
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Table II. Follow-up of women surviving eclampsia 
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Discharged alive 


Remote deaths 23 35 
Re-examined in 1973 48 46 
Refused examination 5 l 
Lost 0 1 


Time of eclampsia 


1931-34 1935-39 1940-45 1946-51 
76 83 64 50 


270 

14 5 76 
42 44 178 
6 1 13 
2 0 3 


*Corrected for duplications arising from four women who had eclampsia twice, one of whom appears as a remote death and 
two of whom were re-examined. The other survived her first eclampsia but died of the second. 


Table III. Remote deaths in women surviving eclampsia 






No. surviving eclampsia 187 
No. traced to 1973-74 185 
Remote deaths: 

Number 3I 

Percentage 16.6 
Deaths in cardiovascular field: 

Number 9 

Percentage of deaths 29 
Patient-years of follow-up 6,067 
Average annual death rate per 1,000 5.11 
Expecied deaths 25.7 
Ratio of actual/expected deaths 1.19 

P 0.47 
Mean years of follow-up, all cases 32.5 
Mean years of follow-up of those still alive 33.5 





Black 
multiparas 


59 19 5 
59 18 5 
33 7 5 
56 36.8 100 
27 4 3% 
82 57 60 
1,554 508.5 109 
21.3 13.8 45.8 
11.6 2.8 0.8 
2.75 2.3 5.0 
0.0017 0.03¢ 0.004% 
26.3 26.8 21.8 
31.9 32.3 — 





*The other two had severe longstanding hypertension, one with diabetes, but they died of malignant tumors. 


TP calculated from chi square. 
P calculated from the Poisson distribution. 


The diastolic pressure was recorded as the point at 
which the pulse sounds suddenly became dull and 
muffled (phase IV), for that was the recommendation 
of the American Heart Association in the early days of 
our study and now is again, after an interim in which 
disappearance of sounds (phase V) was recommended. 

The 64 women having eclampsia in the second or 
later pregnancies carried to viability are analyzed 
separately because their remote prognosis is sig- 
nificantly different from that for women having 
eclampsia in the first pregnancy carried to viability. In 
the latter group are 18 women who had had early 
abortions prior to eclampsia; they have been combined 
with the 188 primigravidas to give 206 of what we shall 
call “primiparous eclamptic women.” 


Results 


Remote deaths. At the time of our previous follow- 
up study, in 1966, 44 of the 270 women had died since 
discharge from the hospital. Since 1966, 32 more 
deaths have occurred to give a total of 76. Table III 


summarizes the findings and Table IV shows the 
causes of death. 

White primiparous eclamptic women. A total of 187 
survived eclampsia and all but two have been traced to 
1973-74; one has had no follow-up at all and one, last 
seen in 1966, was followed for 26% years. In all, 31 
have died, a remote mortality rate of 16.6 per cent. 
Only nine (29 per cent) of the deaths were in the 
cardiovascular field. The average annual death rate 
over 32.5 years has been 5.11 per 1,000. 

We were impressed by the number (12) dying of 
various malignant tumors and, for that reason, we have 
compared the actual number with the number to be 
expected. Burbank® has published age-specific death 
rates from all malignancies in women. We have 
counted the total patient years lived in each age 
interval, such as ages 50 to 54, between the ages 15 and 
84; multiplying the patient-years by the appropriate 
age-specific death rate gives the expected number of 
deaths for each interval of age. Adding those gives the 
total number of expected deaths, which is eight (7.727 
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Table IV. Causes of remote deaths in women surviving eclampsia 


White n White Black Black 
frimiparas multiparas primiparas multiparas Totals 


Cardiovascular field: 
Cerebral hemorrhage 
Myocardial infarction 
Cardiac failure 
Renal failure 
Later eclampsia 


Other causes: 
Malignant tumors 1 
Tuberculosis 
Pneumonia 
Accident 
Alcoholism 
Septic abortion 
Obstetric hemorrhage 
Hepatitis 
Infection 
Uncertain 

Totals 
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is the exact figure derived). The observed number of 
deaths (12) is’ not statistically significantly different 
from the expected eight (p = 0.1, from the Poisson 
distribution). 

White previously parous eclamptic women. A total of 59 
women survived eclampsia; all have been traced to 
1973-74. Thirty-three have died, a remote mortality 
rate of 56 per cent. Tweny-seven (32 per cent) of the 
deaths have been in the cardiovascular field. Three 
died of malignant tumors, which is exactly the 
expected number; two others also had malignancies 
but died of other causes. The average annual death 
rate over 26.3 years has been 21.3 per 1,000, which is 
four times that in white primiparous eclamptic women. 

Black women. Ninteen black women having eclampsia 
as primiparas survived the disease. All but one, who 
was followed for 244 years and was last seen in 1941, 
have been traced to 1973-74. Seven have died, a 
mortality rate of 36.8 per cent. Four of the seven 
deaths were in the cardiovascular field. The average 
annual death rate over 26.8 years was 13.8 per 1,000, 
which is more than twice that in white primiparous 
eclamptic women. 

Five previously parous black women survived 
eclampsia and all have died at an average age of 49 
(range 35 to 63). The average interval from eclampsia 
to death was 21.8 years and ranged from 5 to 33. All 
were severely hypertensive, which, resulted in the 
deaths of three; the other two died of malignant 
tumors. The average annual death rate over 21.8 years 
was 45.8 per 1,000 which is about four times that in 
black primiparous eclamptic women and nine times 
that in white primiparas. In either race the average 
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3 2 19 
0 0 11 
0 0 8 
1 0 4 
0 l 1 
1 2 18 
1 0 2 
1 0 3 
0 0 2 
0 0 1 
0 0 l 
0 0 1 
0 0 l 
0 0 1 
o 0 3 
7 5 76 


remote annual death rate is four times greater in 
multiparous than in primiparous eclamptic women of 
the same race. The averages are crude death rates, 
unadjusted for age. Their significance is assessed in the 
comparison of actual with expected deaths, shown in 
Table III. 

Expected vs. actual remote deaths. Having traced 98.9 
per cent of the women surviving eclampsia, we can 
analyze their survival in relation to normal expectancy. 
In previous reports we have used data supplied by Mr. 
Herbert Marks, formerly of the Metropolitan Life 
Insurance Company. He provided us with age-specific 
death rates, by race, for each of the calendar years 
1931 through 1964, for virtually unselected urban 
women who paid weekly premiums for life insurance 
in the Industrial Department of the Company. That 
form of insurance has been discontinued and for data 
since 1964 we have used the age-specific death rates for 
all American women.*! Comparison of the national 
death rates with those among the women holding 
industrial insurance shows a close correspondence in 
the years for which data are available from both 
sources. 

In calculating the numbers of expected deaths, each 
annual total of patient-years in each age category, such 
as ages 45 to 54, was multiplied by the appropriate 
age-specific death rate to get the “expected” deaths for 
each year. The expected deaths were then added 
together to get the data in Table III. 

As may be seen in Table III, the white primiparous 
eclamptic women have not sustained a significant 
increase in remote deaths thus far in the follow-up. In 
contrast, the black primiparas and both white and black 
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Table V. Life table for 187 white and 19 black women who had eclampsia in the first pregnancy carried to viability 














Follow-up 


No. alive at beginning 
Or), : 


of year 





1 206 
2 202 i 
3 201 1* 
4 200 0 
5 200 0 
6 200 0 
7 200 0 
8 200 0 
9 198 0 
10 198 0 
11 198 0 
12 197 0 
18 197 0 
14 197 0 
15 197 0 
16 195 0 
17 195 0 
18 194 0 
19 194 0 
20 191 0 
21 190 0 
22 190 0 
23 190 7 
24 181 6 
25 174 3 
26 171 l 
27 167 11 (4) 
28 156 7 
29 148 6 
30 141 5 
31 136 9 
32 127 12 
33 115 8 
34 107 5 
35 101 10 
36 89 10 
37 78 7 
38 69 ll 
39 55 3 
40 50 12 
4] 36 8 


ob 
Oo ne 
nO 
om 
N 
O o 


Reason withdrawn 


Fada 







Estimated proportion 
Cumulative suru. 


(%) 






3 0.985 0.015 98.5 
i 0.995 0.005 98.0 
0 1.000 0.000 98.0 
0 1.000 0.000 98.0 
0 1.000 0.000 98.0 
D 1.000 0.000 98.0 
D 1.000 0.000 98.0 
2 0.990 0.010 97.0 
0 1.000 0.000 97.0 
D 1.000 0.000 97.0 
1 0.995 0.005 96.5 
0 1.000 0.000 96.5 
0 1.000 0.000 96.5 
0 1.000 9.000 96.5 
2 0.987 6.013 95.2 
0 1.000 0.000 95.2 
1 0.995 0.005 94.7 
0 1.000 0.000 94.7 
3 0.985 0.015 93.2 
1 0.995 0.005 92.6 
0 1.000 0.000 92.6 
0 1.000 ` 0.000 92.6 
2 0.989 0.011 91.4 
1 0.994 0.006 90.8 
0 1.000 0.000 90.8 : 
3 0.982 0.018 89.2 
0 1.000 0.000 89.2 
1 0.993 0.007 88.5 
l 0.993 0.007 87.8 
0 1.000 0.000 87.8 
0 1.000 0.000 87.8 
0 1.000 0.000 87.8 
0 1.000 0.000 87.8 
2 0.981 0.019 86.1 
2 0.979 0.021 84.3 
1 0.988 0.012 83.3 
2 0.973 0.027 81.1 
3 0.953 0.047 77.3 
2 0.963 0.037 74.5 
2 0.955 0.045 71.1 
2 0.937 0.063 66.6 
0 1.000 0.000 66.6 
0 1.000 0.000 66.6 





*Lost to follow-up. 


multiparas have suffered a significantly increased 
remote mortality rate. The excess of deaths is undoubt- 
edly attributable to the high prevalence of hyperten- 


sive disease among black women and in the white | 


women who had eclampsia as multiparas. 

Life tables. Tables V and VI show many details of the 
study, such as numbers of women followed year by 
year and when they died, were lost, or came to the end 
of the follow-up in 1973-74. White and black women 
have been combined because of the small numbers of 
the latter. The last column in each table shows the 
cumulative percentage survival and provides the data 
for Fig. 1. The graph depicts the percentages of 


women still alive year by year up to the forty-second 
year after eclampsia. The greatly increased remote 
mortality rate among multiparous women is evident at 
a glance. 

Hypertension. 

Control series. When we began our follow-up study in 
1935, we should have selected matched control women 
for comparison with the patients surviving eclampsia. 
Perhaps it is fortunate that-we did not, for in our 
ignorance we would have chosen women all of whom 
had had normotensive pregnancies. We now know that 
many women who eventually develop essential hyper- 
tension manifest the diathesis by elevations in blood 
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Table VI. Life table for 59 white and 5 black women who had siete as multiparas 














Follow-up No. alive at beginning 


of year 

1 64 

2 63 0 

3 62 0 

4 61 0 

5 58 0 

6 57 0 

7 57 0 

8 57 0 

9 57 0 
10 57 0 
11 56 0 
12 55 0 
13 55 0 
14 55 0 
15 55 * 0 
16 53 0 
17 53 0 
18 52 0 
19 51 0 
20 50 0 
21 50 0 
22 50 0 
23 46 3 
24 42 l 
25 39 2 
26 36 1 
27 35 1 
28 33 1 
29 32 i 
30 29 1 
31 26 0 
32 24 2 
33 22 0 
34 20 0 
35 18 3 
36 13 l 
37 11 0 
38 10 0 
39 10 2 
40 7 1 
41 6 3 
42 3 3 


pressure during late gestation. Thus, the selection of 
women with normotensive pregnancies gives a biased 
sample in which the eventual prevalence of essential 
hypertension is seriously underrepresented. 

` There are several surveys of blood pressure in 
relation to age in the literature, but there are elements 
of selection in many of them. Those dealing with 
people who either had or had applied for life insurance 
discriminate against hypertensive subjects. The same 
may be the case, to a lesser extent, in the data of 
Master, Dublin, and Marks,” which are based upon 
women having or applying for jobs in defense plants 
and army airfields. Wetherby“ analyzed the distribu- 
tion of blood pressures in “practically unselected” 
outpatients visiting the University Hospital in Min- 


Reason within 












siete asta : 
Cumulative survival 


(%) 





1 0.984 0.016 98.4 
I 0.984 0.016 96.8 
1 0.984 0.016 95.2 
3 0.951 0.049 90.6 
1 0.983 0.017 89.0 
0 1.000 0.000 89.0 
0 1.000 0.000 89.0 
0 1.000 . 0.000 89.0 
0 1,000 0.000 89.0 
1 0,982 0.018 87.5 
1 0.982 0.018 85.8 
0 1.000 0.000 85.8 
0 1,000 0.000 85.8 
0 1.000. 0.000 85.8 
2 0.964 0.036 ` 82.6 
0 1.000 0.000 - 82.6 
l 0.981 0.019 81.0 
1 0.981 0.019 79.5 
1 0.980 . 0.020 77.9 
0 1,000 0.000 77.9 
0 1.000 ` 0.000 77.9 
4 0.920 0.080 71.7 
1 0.978 0.022 70.2 
2 0.952 0.048 66.7 
L 0.974 0.026 64.9 
0 1.000 0.000 64.9 
1 0.971 0.029 63.0 
0 1.000 0.000 63.0 
2 0.936 0.064 59.0 
2 0.930 0.070 54.9 
2 0.923 0.077 50.7 
0 1.000 0,600 50.7 
2 0.909 0.091 46.0 
2 0.900 0.100 414 
2 0.879 0.121 36.4 
1 0.920 0.080 33.5 
1 0.909 0.091 30.4 
0 1.000 0.000 30.4 
1 0.889 0.111 27.0 
0 1.000 0.000 27.0 
0 1.000 0.000 27.0 
0 1.000 0.000 27.0 


neapolis. He excluded only cases of aortic insufficiency 
and definite glomerulonephritis; hypertension might 
be overrepresented in his series. Saller®” gathered his 
data in the outpatient clinic in Kiel; he excluded 
subjects with recognized diseases of the kidneys and 
circulatory systems, those with anemia, and those with 
diabetes or other hormonal disorders. Hamilton and 
co-workers, ** i in London, ‘made a similar analysis of 
blood pressures in women visiting the outpatient ¢ clinics 
for varicose veins, cutaneous diseases, fractures, or- 
thopedic diseases, and dental treatment. The exclusion 
of women attending the medical clinic avoided over- 
representation of hypertensive subjects and may have 
discriminated against them to some extent. 

Among epidemiologic studies that seem to be 
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Table VII. Observed and expected numbers of 
cases of hypertension at follow-up in women having 
had eclampsia in the first pregnancy carried to 
viability i 7 





Diastolic 
Systolic pressure pressure 


6 %4 


Number observed 124 ` 46 
Number expected: 

Wetherby“ 121 81 100 52 

Gover *ë 135 90 115 63 

Bøe et al.? 149 94 104* 42% 

Hamilton et al." 119 71 92 46 

E 144+ 164+ 94+ 104+ 

Number observed 96 49 56 23 
Number expected: 

Saller*” 94 51 65 29 


*Diastolic pressures recorded at phase V; ours were 
recorded at phase IV. i i 


Table VIII. Observed and expected numbers of 
cases of hypertension at follow-up in women having 
had eclampsia as multiparas l 





Number observed 50 40 44 27 
Number expected: l 

Wetherby * 40 28 33 18 

Gover! 45 31 37 21 

Bøe et al? 49 35 33* 14* 

Hamilton et al, 4] 26 31 16 

- 144+ 164+ 94+ 104+ 

Number observed 47 37 28 20 
Number expected: f 

Saller®” 32 25 22 10 


*As in Table VII. 


representative of populations are those of Gover,’® 
Comstock," Bøe, Humerfelt, and Wedervang,? and 
Kagan and co-workers,™. Gover and Comstock” 
studied rural populations, Gover from 19 counties 
scattered throughout the United States and Comstock 
from Muscogee County, Georgia. Comstock recorded 
the third and usually lowest of three readings of the 
blood pressure and the numbers of cases in the age 
groups relevant to our study are too small for our use. 
Bøe, Humerfelt, and Wedervang recorded the blood 
pressures of 82.4 per cent of the women in Bergen, 
Norway. In our previous report we® used the data of 
Kagan and co-workers.as a control series. In their 
prospective study of coronary cardiac disease, they 
recorded casual blood pressures in 71.6 per cent of a 


Remote prognosis of eclamptic women 453 


ico 
90 
80 
70 


60: 


“PERCENTAGES SURVIVING 


40 








See 
fo 20 
YEARS 


30 40 45 


Fig. 1. Survival following eclampsia. The solid line represents 
women who had eclampsia in the first pregnancy carried to 
viability; the broken line, those who had eclampsia as 
multiparas. 


random selection of two thirds of the women ages 29 to 
62 living in Framingham, Massachusetts. Now, how- 
ever, many of our primiparous eclamptic women are 
over age 62, as are nearly half of the women who had 
eclampsia as multiparas. 

Expected vs. actual prevalences of hypertension. The 
age-specific prevalences of various levels of blood 
pressure were derived from each of five epidemiologic 
studies cited. They were then multiplied by the 
numbers of our patients in each age group, such as 50 
to 54, to obtain the expected numbers with given blood 
pressures, In addition to using blood pressures ob- 
tained in 1973-74, we have included the pressures 
recorded as varying intervals before death in many of 
the women who have died; pressures taken during 
terminal sickness were not used. Also, in a few cases not 
re-examined in 1973, we have used pressures recorded 
in 1966 if the woman was then aged 50 or more. In all 
we have usable blood pressures in 197 of the 206 
primiparous arid 61 of the 64 multiparous eclamptic 
women. 

Table VII compares the numbers of observed 
primiparous eclamptic women with systolic and dias- 
tolic hypertension, by various criteria, with the num- 
bers to be expected from the five epidemiologic 
studies. The observed prevalence of hypertension is 
similar to the expected. All of the data are in the table; 
if, for instance, a systolic pressure of 160 mm. Hg be 
taken as the upper limit of normal, the observed 
prevalence of hypertension is slightly less than ex- 
pected. If 164 mm. Hg be taken as the dividing line, 
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Fig. 2. The distributions of systolic and diastolic blood pressures in women who had eclampsia in the 
first pregnancy carried to viability (solid lines) as compared with the distributions to be expected 
from the epidemiologic study of Hamilton and co-workers" (broken lines). 
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Fig. 3. The distributions of systolic and diastolic blood pressures in women who had eclampsia as 
multiparas (solid lines) as compared with the distributions to be expected from the epidemiologic 


study of Hamilton and co-workers" (broken lines). 


the observed number of cases is 49 as compared with 
51 expected from Saller’s®? data. Similarly, the ob- 
served numbers of cases with diastolic hypertension, as 
defined by four levels of pressure, do not differ 
significantly from the expected numbers. In only two 
instances are there excesses of observed over expected 
numbers; with the dividing line set at 90 mm. Hg, the 
observed number is 94 as compared with 92 to be 
expected from the data of Hamilton and co-workers”, 
with the dividing line at 100 mm. Hg, the observed 
number is 46 as compared with 42 to be expected from 
the data of Bøe, Humerfelt, and Wedervang.? (They 
‘recorded the lowest observed pressure of several 
readings and used Phase V as marking the diastolic 


pressure, whereas we made single readings of casual 
blood pressures and used phase IV.) 

In summary, Table VII indicates that women who 
had eclampsia as primiparas do not differ from 
unselected women in the prevalence of hypertension at 
more than 30 years after eclampsia. It should be 
mentioned that 96.3 per cent of the blood pressures of 
our subjects, living or now dead, were recorded when 
the women were aged 40 or more; 90 per cent at age 45 
or more, and 8] per cent at age 50 or more. Few now 
normotensive are likely to develop essential hyperten- 
sion. , 

Multiparous eclamptic women. Table VIII com- 
pares the observed numbers of cases with systolic and 
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Table IX. Relation between chronic hypertension and the nature of pregnancies following eclampsia in 


primiparas* 


No later pregnancies (cases) 
Diastolic pressure 
90-99 mm. Hg (%) 
100+ mm. Hg (%) 


Later pregnancy (total cases) 
Diastolic pressure 
90-99 mm. Hg (%) 
100+ mm. Hg (%) 


All later pregnancies normal (cases) 
Diastolic pressure 
90-99 mm. Hg (%) 
100+ mm. Hg (%) 


At least one later hypertensive 
pregnancy (cases) 
Diastolic pressure 
90-99 mm. Hg (%) 
100+ mm. Hg (%) 


Totals 
36 10 46 
22.2 10.0 19.6 
30.6 20.0 28.3 
125 26 151 
24.0 34.6 25.8 
21.6 23.1 21.8 
87 13 100 
21.8 46.2 25 
11.5 0 10.0 
38 13. 51 
29.0 23.1 27.5 
44,7 46.2 45.2 


*Nine women omitted because their blood pressures before death are unknown or because the pressures were not measured 
in recent years. In a few cases not examined in 1973-74, blood pressures recorded in 1966 were used, but only if the women 


were aged 50 or more at that time. 


diastolic hypertension, by various criteria, with the 
expected numbers. Systolic pressures of 140 mm. Hg 
or higher are so common in women in the age groups 
represented by our patients that the comparison is 
indeterminate (83.6 per cent of our subjects were aged 
50 or more when the blood pressures were recorded; 
37.8 per cent were aged 60 to 69; and 13 per cent were 
aged 70 to 82). 

When we look at the diastolic pressures, however, we 
see a clear excess of hypertensive cases over the 
expected numbers derived from each of the five 
control series and at any of the four levels of pressure 
taken as defining hypertension. The excess of hyper- 
tensive cases does not mean that eclampsia caused the 
hypertension, for the multiparous eclamptic group is 
heavily weighted with women who had antecedent 
hypertension that predisposed them to eclampsia in 
the first place. 

As may be seen in Table VII and VIII, the data of 
Hamilton and co-workers give the lowest expected 
numbers of hypertensive cases, with a single exception: 
at a dividing line of 100 mm. Hg in the diastolic 
pressure, the data of Bøe, Humerfelt, and Wedervang? 
give two or four fewer cases. We have, therefore, used 
the data of Hamilton as the most rigid of the several 
control series in comparing the distributions of systolic 
and diastolic pressures of posteclamptic women with 
those of unselected urban women matched for age. 
Fig. 2 shows that the distribution of pressures of 
women who had eclampsia as primiparas, at an average 


of more than 30 years later, is not different from that 
in the control population. In contrast, Fig. 3 indicates a 
considerable excess of hypertensive cases among the 
women who had eclampsia as multiparas. As with 
remote death rates and causes of death, the multipar- 
ous are different from the primiparous eclamptic 
women. 

Prognostic significance of recurrent hypertensive 
pregnancies, In an earlier report based upon the 
findings in 1959, we® observed that primiparous 
eclamptic women who had later pregnancies were 
separable into two groups. Many of the one third with 
at least one later hypertensive pregnancy eventually 
developed chronic hypertension, whereas few of the 
two thirds whose later pregnancies were all normoten- 
sive did so. Moreover, the women with normotensive 
pregnancies were remarkable in that the prevalence of 
hypertension did not seem to increase with age, which 
must require some special explanation. Our interpreta- 
tion was that the later pregnancies were a screening test 
for the hypertensive diathesis: those who ultimately 
would develop chronic hypertension manifested it by 
transient gestational hypertension, whereas the ever 
normotensive women had normotensive pregnancies. 

Now that 94.4 per cent of the primiparous eclamptic 
women still living are aged 45 or more, nearly all 
destined for essential hypertension might be expected 
to have developed it. We have, therefore, re-examined 
the relation between chronic hypertension and the 
nature of the pregnancies subsequent to eclampsia in 
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Fig. 4. Hypertension at follow-up in relation to age and the 
nature of pregnancies subsequertt to eclampsia in primiparas. 
Solid line represents 46 women with no later viable pregnan- 
cy; open bars represent 100 women whose later pregnancies 
were normotensive; stippled bars represent 51 women who 
had at least one later hypertensive pregnancy. Each woman is 
represented by an average of 4.4 blood pressures measured at 
intervals of 7 years. 


the first gestation: carried to viability. Table IX sets out 
one approach. In the 46 women having had no later 
pregnancy carried to viability, the prevalence of 
diastolic pressures of 100 mm. Hg or higher is 28.3 per 
cent as compared with 21.8 per cent in the 151 women 
who had from 1 to 11 later viable pregnancies. (The 
difference is not significant; x? = 0.81, p is about 0.4). 
Inasmuch as a full third of the women having later 
pregnancies developed gestational hypertension at 
least once, it appears that repeated hypertensive 
gestations (eclampsia in the first and hypertension in a 
later one) do not cause chronic hypertension. 

Diastolic pressures of 100 mm. Hg or higher were 
found in only 10 per cent of the 100 women whose 
later pregnancies all were normotensive, as compared 
with 45 per cent in the 51 women who had a’ later 
hypertensive pregnancy. The difference is highly 
significant: (x? = 24.4, p < 0.001). Recurrent gesta- 
tional hypertensicn, therefore, is often a sign of future 
essential hypertension although 55 per cent of the 
women with such pregnancies are still normal at 
follow-up. 

We have not been able to discern any pattern in the 
development of hypertension in pregnancies following 
eclampsia. The recurrent hypertension may occur in 
only one of several gestations, or in two, or in more. 
There seems to be no predilection for any one later 
pregnancy, such zs the first after eclampsia. Over all, 
one third of the primiparous eclamptic women having 
later pregnancies carried to viability have developed 
hypertension’ in 20 per cent of their gestations. 
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Gestational hypertension was the only finding in about 
40 per cent of the cases; proteinuria occurred in less 
than half and, if present, often was minimal, although 
eight women had what appeared to be severe pre- 
eclampsia and four had a second eclampsia. 

Fig. 4 is another approach to the question as to the 
relation between chronic hypertension and recurrent 
gestational hypertension. The graph is based upon 444 
readings of the blood pressure in the 100 women 
whose later pregnancies were all normotensive and 
upon 225 readings in the 51 women who had at least 
one later hypertensive pregnancy; the readings in each 
woman were made at intervals of 7 years, going back to 
1935 for those who had had eclampsia that early. In 
the category shown in the graph as less than 30 years of 
age, only the last reading was recorded; for instance, a. 
woman having had eclampsia at age 16 was re- 
examined several times before she attained age 30, but 
only the last recording was used in the analysis. 

As may be seen in Fig. 4, the prevalence of diastolic 
pressures of 100 mm. Hg or higher, at any age, was 
markedly greater among the women who had had 
recurrent gestational hypertension than among those 
who escaped it. The decrease of about 12 per cent after 
age 54 is attributable to early deaths. As shown in Table 
III, 13 of the remote deaths were in the cardiovascular 
field; nine occurred in women who had had recurrent 
gestational hypertension, two in women having had no 
later pregnancies, and two in women all of whose later 
pregnancies had been normotensive. 

Our earlier conclusion that the prevalence of chronic 
hypertension does not increase with age in primipar- 
ous eclamptic women whose later pregnancies were all 
normotensive was based upon blood pressures and 
ages of the women as we found them in 1959; each of 
the survivors is now 14 years older. In a sense, our 
earlier study was cross-sectional as distinguished from 
the serial study represented in Fig. 4, in which the 
trend of each woman’s blood pressure over a period of 
from 22 to 42 years is inherent. Our original conclu- 
sion was erroneous; as Fig. 4 shows, the prevalence of 
hypertension does rise with age in the group with 
normotensive pregnancies, but not nearly so markedly 
as in the women who had gestational hypertension 
subsequent to eclampsia. Moreover, the prevalence 
does not increase so rapidly with age as in the 
unselected women in the epidemiologic studies cited, 
nor does it attain even half of the expected level. 

We also had suggested that recurrent gestational 
hypertension might precipitate prematurely a perma- 
nent hypertension that was in the making. Fig. 4 could 
be interpreted in that way. The solid line shows the 
prevalence of chronic hypertension in the 46 women 
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Table X. Diabetes in women having had eclampsia 










Age at death or Prevalence 
follow-up per 1,000 

15 to 24 1.7 2 
25 to 44 7.9 . 18 
45 to 64 31.0 147 

65+ 74.9 26 
Totals 193* 
Observed 


Ratio, actual/expected 


Primiparous eclamptic women 
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Multiparous eclamptic women 






Expected diabetes 





0.003 0 0 

0.140 8 0.063 

4.464 36 1.116 

1.945 19 1.423 

6.6552 63* 9.602 
17 10 

2.5 3.8 





*Thirteen primiparous and one multiparous eclamptic women not re-examined in 1973-74. 


Table XI. The detection of diabetes after eclampsia 














Multiparous 
eclamplic women 


Primiparous 
eclamptic women 





Years after 





eclampsia 
Range 36-67 14-35 42-65 3-32 
Mean 51 25 55 17 
Median 49 24 55 19 


who had no viable pregnancies following eclampsia; it 
reached a maximal level of 50 per cent in the women 
aged 60 or more (22 cases in that age group). The 
maximal prevalence of hypertension in the women 
with recurrent gestational hypertension was about the 
same at 56 per cent, but was found at age 50 to 54, or 
10 years earlier (23 cases in that age group). Moreover, 
the prevalence of hypertension was higher in each age 
group of those with recurrently hypertensive pregnan- 
cies than among women having had no later pregnan- 
cies. Diastolic pressures of 100 mm. Hg or higher were 
found before age 30 in 11.1 per cent of the women who 
had had recurrent gestational hypertension. In con- 
trast, the findings in the women having had no later 
pregnancies were as follows: before age 30, none witha 
diastolic pressure as high as 100 mm. Hg (or even as 
high as 90); ages 30 to 34, 3.8 per cent; ages 35 to 39, 
6.5 per cent; and ages 40 to 44, 16 per cent. 

Fig. 4 also shows the screening effect of later 
pregnancies, for the prevalence of chronic hyperten- 
sion in women having had no later pregnancies is 
intermediate between that in women whose gestations 
were all normotensive and those who had had a later 
hypertensive pregnancy. The nature of the later 
pregnancies separates fairly well the women likely and 
unlikely to develop chronic hypertension. 

The late development of diabetes. Diabetes was not 
recognized in any patient during her eclamptic preg- 
nancy. In our follow-up study in 1966, we® found that 


20 women had developed diabetes, which was about 
seven times the expected number. The expected 
number was calculated from the age-specific preva- 
lences set out in the ninth edition of The Treatment of 
Diabetes Mellitus? and they appear to have been 
underestimates. In the eleventh edition, Joslin’s Diabetes 
Mellitus,” the age-specific prevalences shown are nearly 
three times higher, but that still would leave an excess 
of cases among the women who had had eclampsia. 

We wrote to each of our patients in 1967, urging 
them to have annual tests for diabetes; seven new cases 
have been detected since then and the count now 
stands at 17 cases among the primiparous and 10 cases 
among the multiparous eclamptic women. One wo- 
man, who was normal in several examinations before 
1952, refused in 1952 and since. Five weeks after her 
refusal in 1967 she was admitted to another hospital in 
diabetic coma and died. 

As Table X shows, the prevalence of diabetes is about 
2% and 4 times the expected rate among primiparous 
and multiparous eclamptic women, respectively. Table 
XI indicates that diabetes was detected at from 3 to 35 
years after eclampsia, at an average age in the early 50’s 
(range of ages, 36 to 67) . 


Comment 


Table VII and Fig. 2 show that primiparous 
eclamptic women do not differ from unselected control 
women in the prevalence of hypertension many years 
after eclampsia. Nearly all have attained ages in which 
the future development of essential hypertension is 
unlikely, whence one must conclude that eclampsia is 
not a sign of the hypertensive diathesis. 

Moreover, the normal (expected) prevalence of 
hypertension indicates that eclampsia and later hy- 
pertensive pregnancies have not caused hypertension 
in women who otherwise would never have developed 
it. A third (51) of the 151 having later pregnancies 
had gestational hypertension at least once following 
eclampsia, yet the prevalence of chronic hypertension 
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Table XII. Comparison of primiparous and multiparous eclamptic women* 





Primiparas 







Hypertension 


Author (%) 


Length of follow-up 






Peckham™ 1929 13 mo. 49 12.2 28 39.3 
Breakey* 1932 Up to 30 yr. 59 11.9 35 45.8 
Bryans* 1966 Mean 24.1 yr. 58 44.6 60 61.7 
Chesley et al.? 1968 15-35 yr. - 195 46.1 64 73.6 


*Differing standards for hypertension, but the same one used in each comparison. 


among the 151 is not increased over that in the 46 
women who had no later viable pregnancy. Actually, 
the prevalence is lower among those with later 
gestations, although not significantly so (diastolic 
pressures of 100 mm. Hg or higher in 21.8 and 28.3 
per cent, respectively; Table IX). If repeated gesta- 
tional hypertension causes chronic hypertension, the 
women with later pregnancies should have an in- 
creased prevalence because one third is too large a 
fraction to be lost in the averages. 

Four observations support our earlier conclusion 
that pregnancies following eclampsia constitute a 
screening test for the hypertensive diathesis. (1) Later 
hypertensive pregnancies do not cause chronic hyper- 
tension, as discussed in the preceding paragraph. (2) 
The prevalence of hypertension at follow-up is far 
smaller than expected among women all of whose later 
pregnancies have been normotensive. (3) The preva- 
lence of hypertension at follow-up is far greater than 
expected among women who have had at least one 
later hypertensive pregnancy.: (4) The prevalence of 
chronic hypertension among women having had no 
later viable pregnancy is intermediate between those in 
the two groups with later pregnancies; that is, women 
with no later pregnancy have not been separated by the 
test into groups likely and unlikely to develop essential 
hypertension. 

Recurrent gestational hypertension is often a sign of 

‘future essential hypertension and, for that particular 
group of hypertensive disorders in pregnancy, 
Fishberg” and Herrick and Tillman’? appear to have 
been correct in attributing that significance to hyper- 
tension in pregnancy. As mentioned before, the re- 
current gestational hypertension is usually mild and is 
usually accompanied by little or no proteinuria. In most 
clinics the diagnosis is likely to be “mild pre-eclampsia,” 
but it is not pre-eclampsia. Moreover, if pregnancies 
following eclampsia evoke gestational hypertension in 
women with the hypertensive diathesis, why should not 
the first pregnancy do so in women who escape 
eclampsia? We believe that what is called mild pre- 
eclampsia in some primigravidas is, in fact, not 


pre-eclampsia but rather is latent essential hyperten- 
sion brought to light by pregnancy. For that group, 
again, Fishberg and Herrick and Tillman’? were 
correct. 

The foregoing considerations seem to explain why 
nearly all investigators have found a higher preva- 
lence of chronic hypertension following “mild pre- 
eclampsia” than after eclampsia. They also bear upon 
the confusion introduced, by the inclusion of mul- 
tiparas in any analysis of the relation between pre- 
eclampsia and essential hypertension. The acute onset 
of mild hypertension with edema and perhaps a little 
proteinuria in a primigravida is likely to be pre-eclamp- 
sia, although not necessarily so. The same syndrome 
in a multipara is far less likely to be pre-eclampsia, 
especially if she has had an earlier hypertensive preg-. 
nancy. 

The differing prognoses for primiparous and mul- 
tiparous eclamptic women have been established in the 
tables and figures and the difference pertains to 
remote average annual death rates, causes of death, 
and the prevalences of hypertension and diabetes. 
Some authors recognized the difference years ago, but 
most have continued to combine all cases of eclampsia 
in their reports. Table XII samples the literature; 
Peckham’s® diagnoses were “chroric nephritis” with- 
out specification of the criteria. Breakey’s® diagnoses, 
also, were “chronic nephritis” but she tabulated num- 
bers of cases with systolic pressures of 160 mm. Hg 
or higher. She. reported that remote deaths from 
“nephritis” occurred in five multiparous eclamptic 
women, whereas there were none in the primiparous 
group. In our present study the remote average annual 
death rate in multiparous eclamptic women was 
four times greater than in the primiparous group. 
Moreover, the percentages of deaths attributable to 
cardiovascular diseases were greatly different, being 29 
and 82 per cent in white primiparous and multiparous 
eclamptic women, respectively 

Bryans* and Tillman“ have reported studies that 
must be considered in any discussion of the relation 
between pre-eclampsia—-eclampsia and chronic hyper- 
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tension. Bryans* has followed more eclamptic women 
(335) for longer (up to 44 years) than has anyone else. 
He has concluded that eclampsia does not cause 
essential hypertension because its prevalence is not 
increased in posteclamptic women over that found in 
epidemiologic studies of comparable populations. He 
has gone a step further in recording blood pressures of 
relatives of the eclamptic women and has found that a 
proved familial history of hypertension is more fre- 
quent among previously eclamptic women who de- 
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Production of experimental toxemia in the 


pregnant rabbit 
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Experimental toxemia of pregnancy was induced in 51 of 122 rabbits by constriction of 
the aorta below the renal arteries. The approach was extraperitoneal and dependent on 
the accuracy in calibrating this stricture between 0.6 and 1.0 mm. Experimental toxemia 
in the rabbit was characterized by hypertension, proteinuria, weight gain, and reduced 

# weight of the fetus. Blood. pressure and blood flow studies distal to the aortic constriction 
demonstrated a marked diminution of blood supply below the constriction. The light 
microscopic changes in the kidneys and in the liver were similar to those of human 

_ toxemia, The électron microscopic changes consisted of endothelial swelling and 
subendothelial deposits. In a separate experiment, 22 pregnant rabbits near term had an 
aortic constriction varying between 0.6 and 1.0 mm. This constriction lasted 4 to 12 
days. Glomerular deposits of fibrinogen were demonstrated by immunofluorescence in 20 
of 22 animals. The intensity of the immunofluoresence was related to the severity and 


duration of the aortic stricture. 


THE CONCEPT that ischemia of the pregnant uterus is 
responsible for toxemia was first proposed by Young? 
in 1927. Many authors were subsequently influenced 
by the concept of Goldblatt and associates? that, if 
chronic renal ischemia leads to hypertension, then 
chronic - placental ischemia may possibly lead to 


toxemia. Beker? `was the first to report radiologic . 


evidence of diminished blood flow to the toxemic 
placenta. In 1940 Ogden, Hildebrand, and Page‘ 
produced blood pressure elevation in pregnant dogs by 
compressing the aorta below the renal arteries. Van 
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Bouwdijk, Bastiaanse and Douglas® satisfactorily re- 
peated the same experiment. Gyöngyössy and Kelen- 
tey” raised the blood pressure of pregnant dogs and 
cats by producing intrauterine pressure with balloons. 
Kumar® in 1962 reported transitory proteinuria in 
addition to hypertension following constriction of the 
uterine and ovarian arteries of pregnant dogs. Berger 
arid Cavanagh? i in 1963 also produced hypertension in 
pregnant rabbits by interfering with the uterine and 
placental circulation. In 1967 Douglas and Langford” 
produced hypertension in the rat and proteinuria in 
the rabbit by wrapping the pregnant uteri of these 
animals. In 1969 Hodari" produced chronic ischemia 
in the pregnant uterus in dogs by preventing the 
physiologic dilatation of the uterine artery during 
pregnancy; he- achieved this by pre-pregnancy place- 
ment of a snug-fitting hard Teflon band dround the 
uterine arteries, producing hypertension, proteinuria, 
and hypernatremia. Cavanagh and associates!* have 
recently reported similar results in the baboon. 
Doubts have been cast on the above experiments, 
however, since some of the results were not confirmed 
in other laboratories. Still, there is a large body of 
clinical evidence to suggest that the placenta is isch- 
emic during toxemia and may produce a hyperten- 
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Table I. Degrees of aortic stricture 


Degree of 
aortic stricture 
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I Between 0.1 and 0.3 mm. 16 6 
10 

I Between 0.3 and 0.6 mm. 11 11 
III Between 0.6 and 1.0 mm. 63 12 
51 

IV Between 1.0 and 1.3 mm. 7 7 
Vv Between 1.3 and 3.0mm. 17 17 

(sham operation) 

VI No operation 8 3 
5 


sive factor, the nature of which is still under investiga- 
tion. 13, 14 

The etiology of toxemia remains obscure. Studies to 
elucidate pathogenetic mechanisms provide evidence 
to suggest abnormalities of the clotting mechanism” 
and experimentally in rabbits infusion of thromboplas- 
tin produced glomerular lesions similar to those seen in 
toxemia. Although initiating factors are unknown, 
one central hypothesis holds that ischemia of the 
uteroplacental unit stimulates release of biologically 
active substances into the maternal circulation promot- 
ing glomeruler lesions.!® Morphologic alterations seen 
in glomeruli of human subjects with toxemia include 
endothelial cell swelling by light microscopy” and 
dense deposits between endothelial cells and glomeru- 
lar basement membrane by electron microscopy.” 
These deposits have been identified as fibrin by 
immunofluorescence.™ ?7 

This report describes experimentally induced lesions 
in pregnant rabbits. 


Material and methods 


New Zealand rabbits weighing 7 to 9 pounds were 
used for these experiments. Of 122 rabbits, 101 were 
pregnant and 2] were not (Table I). Pregnancy in the 
rabbit lasts between 28 and 32 days, and these animals 
were between l4and 24 days of greoi at the time of 
operation. 

After induction of anesthesia, a left. paralumbar 
incision was made and the abdominal aorta was 
approached extraperitoneally. The vessel was carefully 
exposed down to the bifurcation into the common iliac 
arteries. A No. 3 silk suture was then placed loosely 


Pathologic manifestations 


Not pregnant Paralysis of hind legs 
Pregnant Hypotension, occasional 
í Proteinuria 
Renal tubular necrosis 
Pregnant Placental separation 
Mild and transient proteinuria or hyper- 
tension in some rabbits 
Not pregnant None 
Pregnant Proteinuria, hypertension 
Renal and/or hepatic lesions 
Pregnant Mild and transient proteinuria or hyper- 
‘tension in some rabbits 
Pregnant None 
Not pregnant 
Pregnant None 


around the aorta, 1 cm. below the renal arteries. While 
the silk suture was progressively tightened, the finger 
of the operator was placed gently on the aorta about | 
cm. below the point of constriction. When the finger 
could feel a bruit through the stricture, a second and 
third silk knot were placed, to secure the constriction at 
that specific degree. 

The animals were checked daily for weight and ` 
blood pressure for 2 days before surgery, then every 
other day thereafter. Urine was checked for protein 
whenever possible with the sulfosalicylic acid method. 

The technique of the Grant-Rothschild capsule on 
the rabbit’s ear was used to measure blood pressure. 
This apparatus permits only the measurement of the 
systolic pressure. The ear blood pressure was taken un- 
der rigidly controlled environmental conditions: the 
measurement was taken by the same person each day 
in the early morning, when the animal room was free 
of any noise. After the animal had been quieted down 
(respiration not rapid) and warmed, the ear pressure 
was measured consecutively five times; if there was, 
among these five pressures, a difference of less than 10 
mm. Hg, the average was calculated and registered as 
the pressure for that day; if the difference was higher 
than 10 mm. of mercury, it ‘usually meant that the 
animal was still excited, and the measurements were 
repeated 15 minutes later. 
© Two to 14 days after the operation or Gta 
after delivery (if spontaneous), the animals were put to 
death. The abdominal aorta was exposed at the point 
of constriction. The intact silk knot’ was carefully 
removed, cleaned, placed between two slides, and 
examined by low-power microscopy with a calibrated 
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Table II. Blood pressure variations and standard deviations 












Degree of 
aortic stricture 
(mm.) 





Condition of 
pregnancy 














Average B.P. 
after surgery 


Change 
in B.P. 


Average B.P. 
before surgery 


I- 3.10.3 - | “16 6 Not pregnant 73.5 + 3.0 48.7 + 12.6 ~24.8 
10 Pregnant 69.7 + 6.3 . 52.6+ 9.7 ~17.1 
-H 0.3-0.6 11 l1 Pregnant 68.8 + 4.7 72.0 + 7.7 + 3.2 
Tl 0.6-1.0 63 12 Not pregnant 80.1 + 4.2 79.34 62 ~ 0.8 
. 51 Pregnant 71.4 + 5.6 91.9 89 +20.5 
IV 1.0-1.3 7 7 Pregnant 71.2 + 3.7 728+ 6.9 + 1.6 
Vv 1.3-3.0 l 17 17 Pregnant 70.1254 738+ 7.2 + 3.7 
(sham operation) 
VI No operation 8 3 Not pregnant 82.1 + 3.6 
; 5 Pregnant 67.6 + 6.1 


micrometer. The inner diameter of the knot could be 
easily measured to 0.1 mm. and the value thus obtained 
represented the constriction of the aorta for that 
Specific animal. With this method, it was only after the 
rabbit had been killed that the dégree of constriction of 
the abdominal aorta could be measured accurately. 
Different strictures varying from 0.1 to 3 mm. were 
recorded, and this allowed the classification of the 122 
rabbits into six different groups as shown in Table I. 
Nonpregnant animals from Group III and all the 
animals from Groups IV, V, and VI were considered 
controls. When each animal was killed, a specimen of 
blood from the heart atid urine from the bladder was 
taken. Blocks from the following organs were fixed in 
10 per cent formalin for histologic studies: liver, 
kidneys, adrenals, spleen, ‘uterus, placenta, heart, 
lungs, and brain. Sections were stained with hematoxy- 
lin and eosin (H & E), alcian blue (AB), and periodic 
acid—Schiff (PAS). For electron microscopy, small 
samples of renal cortex were. fixed in 2.5 per cent 
glataldehyde, post-fixed in osmium tetraoxide (OsO,). 
‘Ultrathin sections ‘were stained with uracyl acetate and 
lead citrate and observed in a Hitachi HS8 electron 
microscope at 50 KV. f 


Results 

Except for the 51 pregnant rabbits from-Group III, 
the pathologic manifestations in the other groups were 
minimal. 

1. The animals from Group I which had a severe 
aortic. stricture, varying between 0.1 and 0.3 mm., 
developed an immediate paralysis of the hind legs, 
hypotension, and occasional proteinuria. They died 
spontaneously or were killed within 2 days. The only 
significant pathologic change was renal tubular ne- 
crosis; the renal glomeruli and the liver were normal. 
_2. The animals from Group I, which had an aortic 


stricture varying between 0.3 and 0.6 mm., had a rapid ` 
fetal death with separation of the placenta, transient 
and mild hypertension, or proteinuria; histologic study 
of the liver and kidneys did not show any abnormality. 

3. There were no clinical or morphological abnor- 
malities in the 12 nonpregnant rabbits from Group III, 
or any other animals from Groups IV, V, and VI. Mild 
and transient proteinuria or hypertension were occa- 
sionally noted; ‘all these animals were, therefore, 
considered as controls. 

Consistent and significant pathologic manifestations 
developed only with the combination of pregnancy and 
an aortic stricture varying between 0.6 and 1.0 mm. 
These clinical and pathologic manifestations exhibited 
by the 51 pregnant rabbits from Group III ‘are 
described below in detail. 

Clinical findings. 

Blood pressure. The average blood pressure and 
standard deviations for all animals are recorded in 
Table II. Normal systolic pressure in the nonpregnant 
rabbit varied between 70 and 90 mm. Hg. In pregnant 
rabbits the average systolic pressure before the opera- 
tion varied from 50 to 85 mm. Hg. After the operation, 
each of the 51 pregnant animals from Group II 
presented a rise in blood pressure; in some animals the 
rise was as high as 35 and in others, it was as low as 10 
mm. Hg. The average blood pressure of these animals 
was 71.4 mm. Hg before surgery; then it rose suddenly 
to 89.9 mm. Hg on the first postoperative day, a highly 
significant increase (p < 2 x 107*/). These rabbits were 
killed 2 to 14 days after the operation. In those which 
lived beyond 2 days, the blood pressure kept rising 
slowly, up to an average of 96.2 mm. Hg on the 
fourteenth postoperative day. l 

Proteinuria. This test was difficult to perform on a 
daily basis because of difficulty in obtaining a daily 
urine specimen; however, enough tests were per- 
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Table HI. Blood pressure and blood flow measurements before and after aortic constriction 















Degree of 
aortic constriction 
(mm.) 


Rabbi 
No. 





Before constriction 





l 0 82/72 
2 2.0 78/68 
3 Lil 74/62 
4 LI 80/73 
5 0.9 74/65 
6 0.9 71/64 
7 0.8 82/68 
0.8 71/61 
9 0.8 77/63 
10 0.6 Not recorded 
lI 0.6 79/72 
12 0.4 75/64 
13 0.2 73/65 
14 0.1 75/62 





formed so that one could discern a general pattern of 
this abnormality. Among the 51 pregnant rabbits from 
Group HI, after the operation proteinuria was persis- 
tently present in 15, transient in 16, and absent or in 
only trace amounts in the 17 others. Among the 44 
animals from the control groups, only a transient trace 
of proteinuria was detected in four, the urine was 
completely normal in 35, and was not checked in the 
remaining five. 

Prematurity and fetal deaths, While all the pregnant 
rabbits from the control groups had a gestation of 
normal duration, this did not occur in the 51 pregnant 
rabbits from Group IH. Only 29 of them went to term 
(28 to 32 days), at which time they delivered spontane- 
ously or were killed: 14 had a living litter, or at least 
showed no signs of maceration; seven had a litter partly 
alive and partly macerated; eight had the whole litter 
macerated. The other 22 rabbits delivered prematurely 
between 17 and 27 days of gestation: in 13 the whole 
litter either was alive or showed no signs of maceration; 
three had a litter partly alive and partly macerated; six 
had the whole litter macerated. 

Weight of the living fetuses, The average weight of a 
newborn rabbit varies from 60 to 70 grams (average, 64 
grams). This was determined in the five pregnant 
rabbits of the last group of this study, as they were 
killed between 28 and 32 days of gestation without any 
operation. Among the 51 pregnant rabbits from Group 
III, seven cases were selected because they had a living 
litter, and they matched, day by day, the length of 
gestation of the above control group. Thus, living 
fetuses of the same length of gestation could be 
compared between normal pregnancy and pregnancy 
associated with aortic constriction: the average weight 
of this experimental group varied between 41 and 62 


Blood pressure in lower abdominal aorta 


After constriction 





Mean blood flow in hypogastric artery 












Before constriction After constriction 





51 

74/66 12 i 
65/55 35 32 
82/72 Not recorded Not recorded 
46/39 39 25 
49/41 20 i4 
49/42 58 40 
50/43 Not recorded Not recorded 
39/32 14 7 

Not recorded 12 5 
30/26 17 3 
30/25 Not recorded Not recorded 
22/18 36 13 
15/11 lb 6 





grams (average, 52 grams). Therefore, expemimental 
toxemia reduced the mean weight of the fetus at term 
from 64 to 52 grams. 

Weight gain. All the 122 animals studied here were 
weighed daily. There was no appreciable difference in 
weight gain among the different groups of pregnant 
rabbits. However, fluid and electrolyte retention was 
elicited indirectly: 200 ml. of a normal saline solution 
were injected daily subcutaneously into six animals 
from the different control groups and three pregnant 
rabbits from Group IH (aortic stricture between 0.6 
and 1.0 mm.). Control animals showed limited or no 
weight gain, but the three pregnant rabbits from 
Group IH showed sudden weight gains varving from 
50 to 250 grams a day. 

Blood flow and blood pressure measurements 
below the aortic constriction. The reduction in blood 
supply produced below the aortic constriction was 
measured in a separate experiment on 14 pregnant 
rabbits near term, all of approximately the same 
weight. In these animals, the abdominal aorta was 
approached intraperitoneally and dissected all the way 
from the renal arteries down to the iliac bifurcation. 

Blood pressure in the abdominal aorta was measured 
by introducing an angiocatheter, 0.7 mm. in diameter, 
into the aorta just above the iliac bifurcation, and 
connecting it to a pressure transducer-recorder system. 
Also, blood flow measurements in the hypogastric 
artery were taken by placing a 0.75 mm. flow 
transducer around this vessel, and connecting it to a 
recorder (blood flow measurements directly around 
the uterine artery were not satisfactory because of the 
small diameter of this vessel). 

Following placement of the suture, repeat pressures 
below the constriction were obtained (Table LID. After 
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Fig. 1. Glomerulus showing segmental hypercellularity on the 
right, ischemia and edema of the capillary loops on the left, 
and mesangial thickening at the base. 


the completion of these measurements, the animal was 
killed; the silk knot that was placed around the 
abdominal aorta was carefully removed, and its inner 
diameter measured according to the method described 
previously. 

The blood flow in the hypogastric artery before 
constriction presented a range of variations between 11 
and 58 ml. per minute, depending on the animal; after 
the constriction the drop in blood flow and in pulse 
flow (difference between the systolic and the diastolic 
blood flow) was proportionately similar to the drop in 
blood pressure and pulse pressure. 

Light microscopic findings. While proteinuria 
and/or hypertension was present in 51 pregnant 
animals of Group III, only 40 of them had light- 
microscopic changes in the kidneys or in the liver. The 
liver was involved in 15 instances and the kidneys in 37 
instances. 

Kidneys. Apart from the over-all pallor, no gross 
lesions were visible in the kidneys on either the 
external or cut surfaces. Microscopic evidence of 
glomerular lesions was detected in 37 of the 51 cases 
with clinical evidence of toxemia. The glomerular 
lesions were mild, infrequent, and not fully developed 
in animals in which aortic constriction was maintained 
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Fig. 2. High-power view of a focal hepatic necrosis showing 
necrotic hepatocytes and infiltration by polymorphonuclear 
leukocytes. 


for only 2 to 4 days prior to death; lesions of greater 
magnitude were found in a larger proportion of 
glomeruli in animals in which aortic constriction was 
maintained for 8 to 15 days before death. Affected 
glomeruli showed varying degrees of ischemia and 
edema of the capillary tuft; in some glomeruli the 
alteration was segmental, involving only a portion of 
the tuft. In other glomeruli, hypercellularity and 
edema of endothelial and/or mesangial cells was 
evident; not uncommonly this change was accom- 
panied by mesangial thickening (Fig. 1). The most 
significant lesion, however, occurred in or near the 
basement membrane of glomerular capillary loops, as 
seen by light microscopy, vi., segmental thickening of 
the basement membrane, thickened segments alternat- 
ing with others of normal thinness (Fig. 1); such lesions 
were readily detectable in sections stained convention- 
ally with H & E and the observation was confirmed by 
examining parallel sections from the same block 
stained with PAS and AB. 

Liver. Hepatic lesions were less frequent. Apart from 
an occasional subcapsular petechial hemorrhage, no 
gross lesions were visible. In 15 of 51 animals with 
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Fig. 3. Case 8. Representative glomerular capillary with swollen endothelial cell (EN) and a relative 
narrow capillary lumen (CL). There is focal fusion of the foot processes. In the mesangial area (M) 
the cytoplasm of the mesangial cells is “shrunken” and in one area is seen to extend peripherally 


beneath the endothelium (arrows). (x6,000.) 


clinical evidence of toxemia focal necrosis distributed 
at random and without reference to lobular architec- 
ture could be detected (Fig. 2). Foci of necrotic 
hepatocytes showed coagulated eosinophilic cytoplasm 
and infiltration by polymorphonuclear leukocytes, but 
these foci were not hemorrhagic nor were they 
associated with intrasinusoidal fibrin thrombi. An 


occasional section demonstrated a small focus of 


subcapsular hemorrhage with no leukocytic response. 
Other organs. The changes in the other organs 
consisted essentially of interstitital hemorrhage, con- 
gestion, and edema; no vascular thrombosis was 
observed. The placental changes in experimental 
toxemia will be reported separately. 
Electron microscopic findings. The kidneys of 22 


rabbits with experimental toxemia and one control 
rabbit were examined by electron microscopy. The 
control rabbit and three rabbits with experimental 
toxemia did not present any abnormality, but 19 
animals presented different kinds of abnormalities. 
Endothelial cell swelling was observed in 11 rabbits 
and was either moderate or severe in nine (Figs. 3 and 
4). This feature was usually associated with an in- 
creased number of cytoplasmic organelles. Mesangial 
cell swelling was much less common, being present in 
only two cases. The most striking and common change 
in the mesangial cells was their dark and shrunken 
cytoplasm, present in eight of the cases and often 
associated with increased prominence of the in- 
tracytoplasmic fibrils and their attachment plates along 


466 Abitbol et al. è 


March 1, 1976 
Am. J. Obstet. Gynecol. 





Fig. 4. Case 6. Glomerular capillary with swollen endothelial cell completely obliterating the capillary 
lumen. The foot processes are discrete. (x 6,000.) 


the plasma membrane. In several instances thin and 
elongated projections of mesangial cell cytoplasm were 
seen to extend beneath the endothelium for a short 
distance from the mesangial areas (Fig. 3). Occasional- 
ly, the plasma membrane of these degenerate mesan- 
gial cells was indistinct and poorly defined fibrils were 
seen to extend into or to be free within the mesangial 
matrix. In a few animals fibers of the approximate size 
and configuration of collagen fibers were present in the 
mesangial matrix. The visceral epithelial cells were 
slightly swollen in a few cases. Fusion of foot processes, 
usually focal and rather mild, was present in the 
glomeruli of 13 animals (Figs. 3 and 4). No definite 
abnormalities of the capillary basement membrane were 
observed. Occasionally segmental thickening of the 
lamina densa and widening of the laminae rarae were 
noted but both of these changes could generally be 
attributed to tangential sectioning. Electron-dense de- 
posits were definitely present in four animals and 
questionably in one other case (Fig. 5). They were 


located in subendothelial or submesangial areas and 
had a granular texture. No fibrillar structures were 
recognized in these areas. In the capillary lumen, no 
coagulation was seen; however, in two animals, a 
number of platelets were noted in the glomerular 
capillaries. 

Immunofluorescence studies. After the previous 
experiments had been completed an additional group 
of animals was studied in order to obtain information 
as to the presence or absence of fibrinogen-fibrin in the 
glomeruli. 

Material. Of the 32 rabbits in this group, 27 were 
pregnant and five were not. Experimental toxemia was 
produced in 22 of the pregnant rabbits following the 
method previously described: 4 to 12 days before term, 
the abdominal aorta was constricted to a diameter 
varying between 0.6 and 1.0 mm. The aortic stricture 
was considered to be prolonged if it had been placed 7 
days or more prior to death. All these animals were 
killed toward the end of their pregnancy. The only 
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Fig. 5. Case 3. Electron-dense deposits in subendothelial areas (arrows) along the capillary basement 
membrane (arrows). The endothelial cytoplasm is slightly swollen. There is focal fusion in foot 


processes. (7,900.) 


exception was rabbit No. 14, which was killed 9 days 
after spontaneous delivery. 

Ten animals served as a control for this im- 
munofluoresence study. (1) Four were pregnant and 
had a sham operation 4 to 9 days before being killed. 
In these animals the abdominal aorta was mildly 
constricted. (2) Two were pregnant and were killed at 
30 days of pregnancy without previous operation. (3) 
Two were not pregnant: one had an aortic stricture of 
0.8 mm. for 4 days prior to death and the other had an 
aortic stricture of 1.0 mm. for 9 days prior to death. (4) 
Two were not pregnant and had no operation prior to 
death. 

Blood pressure was measured in all 32 animals at 
least every other day according to the method de- 
scribed previously. If the average blood pressure 
elevation for a specific animal was between 10 and 20 
mm. Hg, it was recorded as +; if it was above 20 mm. 
Hg it was recorded as ++. 

The urine was checked for protein in all rabbits at 


least once; this was done with sulfosalicylic acid. In 
many, this was done at the time of death on specimens 
withdrawn from the urinary bladder. 

Technique of immunofluorescence. At the time of death 
renal tissue was quick-frozen on the head of a cryostat. 
Sections cut at 6 u were stored at —20° C., stained 
within 24 to 72 hours with the direct immunofluores- 
cence technique as previously described,** and 
examined on a Leitz Dialux Fluorescence microscope 
with a mercury lamp, UG 1 excitation filter, and K 510 
barrier filter. Specimens were photographed on 
Anscochrome 200 film. 

Fluorescein-conjugated anti-rabbit fibrinogen and 
anti-rabbit gamma globulin raised in guinea pig were 
obtained from Behringwerke and showed no staining 
of control rabbit and human sections of kidney. All 
slides were examined with coded numbers without 
knowledge of specific experimental procedure per- 
formed and results were recorded and submitted after 
completion for decoding and analysis. Results of 
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Fig. 6. Figs. 6 and 7 show sections of kidney from two 
pregnant rabbits with severe aortic stricture stained with 
fluoresceinated guinea pig anti-rabbit fibrinogen examined 
by fluorescence microscopy. Above is shown glomerulus from 
animal number 5 showing deposits (++) of fibrinogen 
diffusely scattered in glomerular capillary loops. (Mag. 
100 x 4.8.) 


staining with antifibrinogen serum were recorded as 
follows: (1) — when no staining of glomeruli was 
found; (2) + weakly positive when only occasional 
small strands were found in occasional glomerular 
tufts; (3) + when strands and occasional globular 
intraluminal masses were found-in scattered glomeruli; 
(4) ++ when many intraluminal masses were found in 
many or in most glomeruli. 

Results. Pregnant animals with severe and prolonged 
constriction showed deposits of fibrinogen in 14 of 14 
animals with weakly positive reactions in only two of 14 
(Figs. 6 and 7). In animals with severe but short 
strictures six of eight were positive, with weakly 
positive reactions in five of eight and negative reactions 
in two of eight. In six pregnant animals with sham 
operations or with no operation, six of six were 
negative. 

In four nonpregnant animals with or without 
strictures, all were negative for fibrinogen. 

In summary, the results with the use of the 
immunofluorescence technique in 32 animals showed 
that only in animals with a combination of pregnancy 
and aortic stricture was fibrinogen demonstrated in 
glomeruli and that control nonpregnant animals with 
strictures and pregnant animals with sham operations 
showed no deposition of fibrinogen in glomeruli. 
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Fig. 7. See legend of Fig. 6. Above is shown glomerulus from 


animal number 7 showing masses and strands of fibrinogen in 
glomerular tufts. (Mag. 160 x 4.8.) 


Stains for immunoglogulin were negative in all the 
rabbits. 


Comment 


Although many—if not most—of the features of 
experimental rabbit toxemia of pregnancy just de- 
scribed are quite similar to those of human pre- 
eclampsia, it seems important to critically review all the 
findings. 

The primary problem with this experimental design 
is the failure to document the presence of hypertension 
by a method other than with the Grant-Rothschild 
capsule. The capsule measures systolic pressure by 
compression of the central artery of the rabbits ear 
and there is subjective bias in deciding at what pressure 
collapse of the artery has occurred. On the basis of the 
Grant-Rothschild capsule alone, it may be difficult to 
accept that hypertension occurred, since the blood 
pressure in an awake rabbit can vary as much as 10 to 
20 mm. Hg from minute to minute. In a sense, the 
measurement of blood pressure were made blindly, for 
the degree of arterial constriction was not known until 
after the animals had been put to death. 

Proteinuria was significantly present in more than 
half of the experimental rabbits and absent in the 
control animals. 

No spontaneous weight gain was observed in the 
experimental rabbits compared to the normal preg- 
nant rabbits. When fluid and electrolyte retention was 
elicited indirectly by the injection of normal saline, 
however, only the animals with experimental toxemia 
retained the fluid and electrolytes. 

The blood pressure and the blood flow below the 
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aortic constriction were studied following placement of 
the suture. The results show a marked drop in blood 
pressure and blood flow when the constriction ap- 
proached 1 mm. Of course, these results describe only 
what happens immediately after the suture is placed, 
and not the continuing effect on the blood circulation. 
There could be an adaptation of the tonus of the 
vessels and/or development of a collateral circulation, 
and these mechanisms could improve the placental 
circulation in spite of the severe aortic constriction. 
These figures, however, are similar to those described 
by Browne and Veall** and by Landesman and 
Knapp,” who reported a reduction in the 40 to 50 per 
cent range of the blood flow to the pregnant uterus of 
human toxemic patients. 

The ultrastructural features of the glomerular 
capillaries in these animals are similar to those 
observed in human glomeruli from patients with 
pre-eclampsia. Endothelial cell swelling and focal 
fusion of foot processes were common findings. 
Electron-dense deposits, possibly representing fibrino- 
gen or nonpolymerized fibrin, were noted in 20 per 
cent-of the animals and were located in a subendothe- 
lial or submesangial position as in human pre- 
eclampsia.” 5!- 32 No definite deposits were seen in the 
mesangial matrix. No fibrils with the size and periodic- 
ity of polymerized fibrin were definitely seen in the 
glomerular capillaries. In the glomeruli of women with 
pre-eclampsia electron microscopy often fails to reveal 
either electron-dense granular deposits or fibrillar 
fibrin, although immunofluorescence may be positive 
with antisera to fibrinogen.” This discrepancy is best 
explained by the fact that immunofluorescence is a 
sensitive immunochemical technique that allows spe- 
cific identification of proteins and a larger sampling of 
tissue. Thus a good antifibrinogen antiserum will 
detect fibrinogen even when present in amounts too 
small or indistinct (nonpolymerized form) to be 
discernable by electron microscopy. For example, a 
comparable situation exists in the glomerulonephritis 
of Goodpasture’s syndrome. In this condition a strong 
linear fluorescence is often elicited along the glomeru- 
lar capillary basement membrane with anti-IgG anti- 
sera; however, no electron-dense deposits can be 
detected. The changes of the mesangial cells in these 
animals are also of interest but are difficult to explain. 
In human pre-eclampsia mild mesangial hypercellular- 
ity is often seen and mesangial cells contain an 
increased number of mitrochondria, rough endoplas- 
mic reticulum, and electron-dense round bodies— 
probably phagolysosomes. In the rabbits, the irregular 
contour of the cells, the density of the cytoplasm, and 
the prominence of the intracellular fibrils suggest a 
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process of shrinkage or contraction possibly related to 
arteriolar spasm and to ischemia. | 

Through the technique of immunofluorescence, 
material stained by antiserum specific to rabbit fibrino- 
gen is demonstrated to be present in various amounts 
in the glomeruli of rabbits with experimental toxemia; 
there was no staining for rabbit gamma globulin. This 
is evidence that the observed material is fibrin or some 
derivative of fibrinogen. The controls in this study 
indicate that deposits of fibrin in glomeruli were absent 
in the pregnant animals without aortic stricture and in 
the pregnant animals with a sham operation. Also, the 
nonpregnant animals without any operation or with a 
severe aortic stricture did not show the foreign 
material in the glomerulus. There is no doubt, 
therefore, that interference with the blood supply to 
the pregnant uterus creating uteroplacental ischemia 
of the rabbit near term initiates a process of coagula- 
tion and deposition of fibrin products in glomeruli. Of 
interest is rabbit number 14, with aortic stricture of 7 
days’ duration, which was killed 9 days after spontane- 
ous delivery. In this case, immunofluorescence was still 
positive, attesting to the presence of fibrin up to 9 days 
after delivery. A similar observation was made by other 
authors* ** 237 who reported the persistence of 
glomerular lesions a few days after delivery in cases of 
human toxemia. 

In human subjects, even patients with normal 
pregnancy and no signs of toxemia may show an 
equivocal increase in glomerular fibrin as compared 
with normal nonpregnant patients. This was dem- 
onstrated by occasional immunofluorescent staining 
for fibrin.** ?’ This is not so in the experimental 
animal, however; in the present study no trace of fibrin 
was seen in the glomeruli of the control rabbits, 
whether they were pregnant or not. 

The pathophysiology of this fibrin deposition i is still 
under investigation. McKay’® " and others* * have 
contributed to the understanding of the relationship 
between toxemia of pregnancy and disseminated 
intravascular coagulation. One accepted theory today is 
that the ischemic placenta releases thromboplastin or 
other factors which activate the coagulation process. By 


-electron microscopy, fibrin in glomerular of other 


capillaries can be recognized only when it is present in 
a highly polymerized form (fibrin polymer) because 
polymerized fibrin has a fibrillar appearance and a 
characteristic periodicity. On the other hand, fibrino- 
gen, fibrin monomer, and other intermediate forms 
appear as granular amophous material of varying 
electron density. These types of fibrin precursors 
morphologically can be identified as such only by 
immunofluorescence. 
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In conclusion, the clinical manifestations and the 
morphologic changes obtained in this model of ex- 
perimental rabbit toxemia are quite similar to those 
seen in human toxemia and indicate that interference 
with the blood supply of the pregnant uterus may be an 
important factor in the pathogenesis of toxemia of 
pregnancy. 
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Cortisol levels in maternal venous and umbilical 
cord arterial and venous serum at vaginal delivery 


M. K. H. LEONG 
B. E. PEARSON MURPHY * 
Montreal, Quebec, Canada 


To provide evidence that the high levels of cortisol found in mixed cord serum at 
spontaneous delivery are derived from the fetus rather than the mother, arterial and 
venous cord samples were collected separately along with simultaneous maternal venous 
samples at vaginal delivery following 45 spontaneous and 14 induced labors at term. In 
the group with spontaneous labor, the difference between umbilical arterial levels of 
cortisol (78.6 + 4.1 ng. per milliliter) exceeded venous levels (61.9 + 4.1 ng. per 
milliliter) (P < 0.0001). In the group with induced labor, the arterial level 

(58.4 + 6.9 ng. per milliliter) did not differ significantly from the venous level 

(50.6 + 5.9 ng. per milliliter) (P > 0.05). In four cases where spontaneous rupture of 
the membranes occurred prior to induction, values were similar to those of the group with 
spontaneous labor. The arterial levels of the group with spontaneous labor exceeded those of 
the group with induced labor (P < 0.02). These differences cannot be related to duration 
of labor, gestational age, or maternal cortisol concentration, none of which differed 
between the group with electively induced and spontaneous labor. The present data 
provide further evidence that a rise in fetal cortisol production independent of the mother 
precedes and is involved in the mechanism initiating the spontaneous onset of human 


labor. 


THE MECHANISM Of the initiation of labor in man is 
unknown. While in some animals, notably sheep, the 
fetal pituitary-adrenal axis appears clearly to be 
implicated in the initiation of labor, the only direct 
evidence in favor of such a mechanism in man has been 
‘provided by our previous studies of cortisol and 
cortisone in mixed cord blood which showed higher 
cortisol levels in infants born after the spontaneous 
onset of labor regardless of the mode of delivery.’ Our 
recent finding of a rise in amniotic fluid cortisol 
concentration a week or two prior to the spontaneous 
onset of labor at term also agrees with this hypothesis.” 
However, while Mati and associates? were successful in 
inducing labor in several postterm women with be- 
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tamethasone, Liggins* has been unable to induce labor 
at or before.term. 

To provide further evidence that the high levels of 
cortisol in cord blood at vaginal delivery are derived 
from the fetus rather than the mother, arterial and 
venous cord samples were collected separately in this 
study, along with simultaneous maternal venous sam- 
ples. An abstract of this work has appeared.® 


Material and methods 


Immediately following delivery of the infant, a 12 
inch segment of umbilical cord was clamped at the 
placental and fetal ends before delivery of the placenta. 
The umbilical arteries and vein were identified, and 
blood was withdrawn first from the arteries, then from 
the vein. A maternal peripheral venous blood sample 
was also drawn at the time of delivery. After centrifug- 
ing, the serum was separated and frozen until 
analyzed. 

Cortisol was determined by a highly specific non- 
chromatographic radiotransinassay described recent- 
ly.® 

Sixty-three mother-infant pairs were included in the 
study. Of these, 45 were delivered vaginally after 
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SPONTANEOUS 
ARTERIAL VENOUS 
150 
CORD 
BLOOD 
CORTISOL 12° 
at DELIVERY 
ng/ml: 100 
75 
50 
25 
0 
MEAN 78.6 61.9 
SD 27.5 27.8 
SE 4.1 4.1 
N 45 46 
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INDUCED 


after SRM 
ARTERIAL VENOUS 


ELECTIVE 
VENOUS 





58.4 50.6 105.0 97.0 

25.8 22.1 20.5 39.4 
6.9 5.9 1.0 19.8 

14 14 4 4 


Fig. 1. Cord serum cortisol levels at vaginal delivery. 


Table I. Correlations 


No. of i 
Onset of labor Sample pairs r i t È 


Spontaneous Cord arterial vs. cord venous 
Spontaneous Cord arterial vs. maternal venous 
Spontaneous Cord venous vs. maternal venous 
Induced Cord arterial vs. cord venous 
Induced Cord arterial vs. maternal venous 
Induced Cord venous vs. maternal venous 


44 0.69 6.2 <0.001 
42 0.19 1.2 N.S. 
42 0.50 3.3 <0.01 
14 0.77 4.2 <0.01 
14 0.43 1.6 N.S. 
14 0.69 3.3 <0.01 





N.S. = Not significant. 


spontaneous onset of labor, 14 had labor electively 
induced with intravenous oxytocin administered by a 
continuous-infusion pump at a rate of 1 to 10 MU. per 
minute and four had induction of labor within 24 
hours of spontaneous rupture of the membranes 
(SRM). All patients were at term (> 36 weeks). The 
mean gestational ages were: for the spontaneous 
group, 40.0 weeks (36 4 to 42 1); for the group with 
elective induction, 40.2 weeks (38 to 42); and for the 
group with induction after SRM, 39 weeks (37 to 40). 


Results 


The duration of spontaneous labor (8.95 hours + 
0.89 standard error) did not differ (P > 0.05) from 
that of induced labor (6.7 + 1.18 hours). 

Maternal levels of cortisol in the group with induced 
labor (520 + 50 ng. per milliliter) were slightly higher 
than those in the group with spontaneous labor 
(457 + ng. per milliliter), but this difference was not 
significant (P > 0.05). 

Umbilical arterial and venous levels for the various 


groups are shown in Fig. 1. In the group with 
spontaneous labor, cord arterial levels of cortisol 
(78.6 + 4.1 ng. per milliliter) exceeded cord venous 
levels (61.9 + 4.1 ng. per milliliter) (P < 0.01), while in 
the group with induced labor the arterial level 
(58.4 + 6.9 ng. per milliliter) did not differ (P > 0.05) 
from the venous level (50.6 + 5.9 ng. per milliliter). 
When the arterial-venous differences were paired, the 
significance of the difference in the group with 
spontaneous labor was even more marked 
(P < 0.0001) but that of the group with induced labor 
was unchanged. Of the four with spontaneous rupture 
of the membranes prior to induction of labor three had 
higher arterial than venous levels. 

When the arterial levels of the group with spontane- 
ous labor were compared with those of the group with 
induced labor, the level of the former was higher 
(P < 0.02) than in the latzer without SRM but was 
similar to the level in the group with prior rupture of 
the membranes. 

The correlation coefficients for various groups are 
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shown in Table I. The correlation between the cord 
arterial and venous levels in the groups with both 
spontaneous and induced labor was significant as was 
the relation between maternal and cord venous levels. 
However, no good correlation was present between 
cord arterial and maternal venous levels. 


Comment 


Umbilical arterial and venous cortisol levels have 
rarely been compared. In 6 midterm fetuses, we found 
that the arterial cortisol levels exceeded the venous 
levels (P < 0.01).7 Turner and colleagues? found that 
the arterial values for six normal vaginal deliveries 
(73 + 45 S.D. ng/ml) exceeded the venous levels 
(49 + 26 S.D. ng/ml) P < 0.05) and attributed this to 
the stress of delivery. Smith and Shearman® ” found 
higher venous than arterial levels at delivery whether 
vaginal or by cesarean section. However, their method 
measured cortisone, 17-hydroxprogesterone, and 
probably some progesterone as well as cortisol so that 
their results are impossible to interpret. 

Since the maternal venous cortisol level is known to 
rise considerably during labor,” it might be expected 
that a rise in cord blood cortisol might well be due to 
maternal cortisol crossing the placenta as suggested by 
Pokoly.” If this is true, then the venous cord cortisol 
level should be higher than the arterial level. However, 
in the group with spontaneous labor, the arterial level 
clearly exceeded the venous level so that one must 
accept that more cortisol is coming from the fetus than 
is being transferred to it. If we do accept this, then 
might not the high fetal level be due to the “stress” of 
labor itself? 

That this high cortisol level is due rather to a rise in 
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fetal cortisol occurring prior to the spontaneous anset 
of labor is suggested by the significantly higher arterial 
levels in the group with spontaneous labor and ir. the 
group with induced labor and SRM than in the group 
with electively induced labor. This group with induced 
labor and SRM has been considered separately since it 
is known that at term 80 per cent of patients go into 
spontaneous labor within 24 hours of rupture o? the 
membranes while 90 per cent are delivered within 48 
hours; so presumably these patients were about to go 
into spontaneous labor. These differences cannot be 
related to duration of labor, gestational age, or 
maternal cortisol concentration, none of which dif- 
fered between the groups with electively induced and 
spontaneous labor. 

The values in the group With electively induced labor 


_are higher than those observed in our original study of 


mixed cord blood (24 + 4.5 ng. per milliliter). This is 
probably due to the fact that patients in the first group 
had labor induced mainly at 38 to 39 weeks rather than 
at 40 weeks, as here. Such an interpretation is also 
suggested by the high levels seen following induction 
after SRM. 

Therefore, the present data provide further evi- 
dence that a rise in fetal cortisol production indepen- 
dent of the mother precedes the spontaneous onset of 
human labor and suggest that this change is associated 
with the initiating mechanism. 


The authors thank Mme. Renée Haidar for expert 
technical assistance, Mrs. Marilyn Graham, R.N., for 
part of the chart review, and the residents and nurses 
of the obstetric service of the Montreal General 
Hospital for their help in obtaining samples. 
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Association between maternal bleeding during 
gestation and congenital anomalies in the offspring 


ASHER ORNOY 

SAM BENADY 
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ALEX RUSSELL 


Jerusalem, Israel 


The incidence of maternal bleeding complicating the pregnancies of 326 children 
examined at the Jerusalem Community Center for Child and Family Development is 
surveyed. A history of bleeding during pregnancy was more frequent in children with 
congenital anomalies of the central nervous system (andlor psychomotor retardation) (33 
per cent) and in children with congenital anomalies of other systems (29 per cent) than in 
control children (12 per cent). The implications of these findings are discussed in relation 
to placental pathophysiology and the pathogenesis of threatened abortion. 


Hypoxia is known to influence fetal development 
sufficiently to imduce anomalies in various animal 
species.” 1° Human intrauterine growth retardation in 
the later months of gestation® has been attributed to 
hypoxia but no strong evidence has emerged that it is 
teratogenic. 

Various investigators have reported prospective and 
retrospective studies in which they attempted to estab- 
lish a correlation between pregnancy bleeding and 
poor fetal outcome.® 4 15. 17, 18, 21 

In most of the prospective studies no such direct 
relation could be demonstrated, possibly because of the 
low total number of anomalies. Where larger numbers 
were involved, as in the 8,000 pregnancies followed up 
from the first trimester by Rougette and associates,” a 
greater incidence of genital bleeding during the first 
trimester was. reported by mothers of children born 
with defects (24 per cent) than by the mothers of 
control infants (14 per cent). 

The retrospective studies have usually yielded a 
greater frequency of anomalies, and most investigators 
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have agreed there is a positive relation between the 
complications of pregnancy, including bleeding, and 
congenital anomalies or small and premature infants." 
14 21 Most of these studies were based on data obtained 
retrospectively from routine hospital or clinic files and 
the incidence of bleeding was undoubtedly underesti- 
mated. The same reservation may well apply to the 
recorded incidence of anomalies, since the figures were 
based mainly upon neonatal records, so that many 
anomalies probably remained undiagnosed. This would 
be particularly true for mental retardation, so that, not 
unexpectedly, the literature on the possible relation 
between complications of pregnancy and mental retar- 
dation is sparse.* 1 

In the Jerusalem Community Center for Child and 
Family Development, children from the age of 1 
month with or suspected of having congenital abnor- 
mality or psychomotor retardation undergo separate 
comprehensive examinations by a psychologist and a 
developmental pediatrician. Before these examina- 
tions, each mother is interviewed and a -detailed 
questionnaire about various aspects of her pregnancy 
and previous obstetric history is completed. 

We report below our findings with reference to 
gestational bleeding in mothers of 326 children 
examined during the last 3 years in our Center. 


Materials and methods 

A total of 326 children between the ages of 6 months 
and 5 years who underwent comprehensive interdisci- 
plinary assessment at our Center between 197] and 
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Table I. Occurrence of maternal bleeding during pregnancy in 326 infants examined* 












Congenital anomalies 
excluding CNS 













Congenital CNS Controls 
anomalies including (no anomalies, normal 
chromosomal defects -. development) 









Without With Without With Without With 

Total bleeding bleeding Total bleeding bleeding Total bleeding bleeding 
No. of infants 63 45 18 110 74 36 . 153 134 19 
Percentage 71 29 67 - 33 l 88 12 





* No statistically significant difference between non-CNS and CNS congenital anomalies. Highly significant difference between 


congenital anomalies and controls: p < 0.01. 


1973 were referred from various clinics and newborn 
departments in the city of Jerusalem because of 
diagnosed or suspected congenital abnormality or 
psychomotor retardation. Examination showed many 
of them to be normal and we therefore decided to use 
the normal children as controls for this study. 

Before the children were examined, each mother 
was interviewed by a developmental nurse and a social 
worker, members of our interdisciplinary subunits, 
and the answers were recorded on a.standard form. 
Various details of the pregnancy and previous obstetric 
and medical history were recorded, with special 

. reference to potential teratogenic factors such as 
bleeding, drug ingestion, or irradiation during preg- 
nancy. i 

The children then underwent a developmental 
examination by a clinical psychologist using the Bayley? 
Scales of Mental and Motor Development, standard- 
ized for Israeli populations by Kohen-Raz.’» ” For 
the purpose of a more refined clinical diagnosis the 
original Bayley Scales were broken down into subscales 
of mental and motor functions based on a Scalogram 
Analysis! such as Mental Scales of Manipulation, 
Eye-Hand Coordination, Object Relation, Imitation, 
Comprehension, and Active Social Contact, Verbaliza- 
tion, as well as Motor Scales of Static Coordination, 
Body Coordination, Arm Coordination, Fine Coordi- 
nation, and Walking. 

Following this a full neurologic and pediatric exami- 
nation was completed. 

Most of the children were so examined on at least 
two occasions. A small number found to be normal on 
initial examination were not examined a second time. 

For the purpose of this study the children were 
divided into three groups: (1) 153 children (control 
subjects) with normal development and without con- 
genital abnormalities; (2) 63 children with congenital 
anomalies (excluding children with central nervous sys- 
tem anomalies) but with normal mental development; 
(3) 110 children with congenital abnormalities of the 
central nervous system (CNS) or with psychomotor re- 
tardation (including 14 cases of Down’s syndrome and 


8 cases of CNS anomalies without mental retardation). 
CNS damage and significant motor retardation on 
the Bayley Scales was qualitatively manifest in con- 
spicuous retardation of Fine Motor Coordination, poor 
Eye-Hand Coordination, and lack of Object Relation as 
well as in a longitudinal decrease of developmental 
quotients, indicating tendencies of stagnation and 
inhibited growth." Quantitatively, psychomotor retar- 
dation and suspect CNS damage was operationally 
defined as a score equal to or less than 70 on the mental 
scales on two consecutive tests, or a score of 50 or less in 
one examination when the infant was over the age of 1 
year. ao. 2 
We wish to report here’our findings on the incidence 
of vaginal bleeding during the pregnancies with those 
infants. The mothers were asked whether bleeding or 
spotting occurred during gestation, if so, how long 
after the last menstrual period it first appeared, and its 
duration and intensity. Women with-spotting only were 
considered “positive.” Known cases of placenta previa 
were omitted. The placentas were not examined. 


Results 


The mothers from the three groups were of similar 
socioeconomic class, ethnic origin, and age. 

_A significantly increased incidence: of bleeding was 

found in both congenital anomaly groups (Table I). In 


‘both these groups the incidence of bleeding was over 


2% times that in the control group (P-< 0.01). There 
was, however, no significant difference between groups 
of CNS anomalies vs. non-CNS congenital anomalies, 
and there was no difference in the incidence of bleeding 
between the sexes. 

Table II shows the incidence of bleeding in the 
groups with congenital anomalies when 21 cases of 
known hereditary etiology (10 from the group of 
congenital CNS anomalies and 11 from the group of 
non-CNS congenital anomalies (Table III) were 
excluded. In both groups the incidence of bleeding 
rose to more than one third of the total cases, being 
almost three times the incidence of bleeding in the 
control group. 
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Fig. 1. Distribution of maternal bleeding according to month of gestation. 
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Fig. 2. Duration and nature of bleeding starting in the first trimester (57 cases). “Like period”: 
Regular bleeding at the time of expected period described by the patient as such. 


_ Fig. 1 represents a breakdown of the incidence of 
bleeding according to the month of gestation when 
bleeding first appeared. It will be seen that most 
examples of bleeding started in the first trimester. of 
pregnancy (gestational age recorded according to the 
date of the last menstrual period); in a minority of 
cases. bleeding started after the fifth month; no 
instance of bleeding was found to have started during 

the fourth.and fifth months. ; 
© Fig. 2 describes the duration and nature of vaginal 
bleeding starting in the first trimester. There were five 
cases with spots only and five cases with bleeding at the 
time of the expected period. In 16 of 29 cases of CNS 
anomalies, duration of bleeding was 1 to 4 days. 

' Table IV indicates the percentage incidence of 
bleeding in the first trimester in all groups and Table V 
lists the conditions associated with first-trimester bleed- 
ing. When diseases of known hereditary etiology are 


again excluded (Table VI), the incidence of bleeding 


starting in the first trimester rises to 25 per cent in the ne 


group with congenital non-CNS anomalies and to 28 
per cent in the group with CNS anomalies or mental 
and psychomotor retardation, as opposed to only 10 
per cent in the controls (Table IV}. 

Comment Taa l 

There is insufficient information concerning the - 
possible deleterious effects of éarly vaginal bleeding 
upon the human fetus. We can presume that bleeding - 
originating in the placental area may be associated with ` 
partial separation of the placenta? which. can. be- 
manifested at a later stage of pregnancy in the form of | 
partial or complete abruptio placentae. This type of 
disturbance could undoubtedly interfere with some | 
placental function, possibly to the extent of Keone to 
fetal hypoxia and/or malnutrition.” 5 : 
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Table II. Occurrence of maternal bleeding in 152 
infants with congenital anomalies excluding 
disorders with known hereditary pattern 









Congenital anomalies 





non-CNS CNS anomalies | 
Without | With Without 
Total | bleeding | bleeding | Total | bleeding | bleeding 
No. of 52 34 18 100 65 35 
patients 


Percentage 66 34 65 35 


Table III. Diagnoses of 21 infants with congenital 
anomalies of known hereditary pattern 


` With first-trimester bleeding: 
` Cleidocranial dysostosis ( + PMR) 1 


Without first-trimester bleeding: 
Marinescu-Sjogren syndrome 
Von Gierke’s disease 
Riley-Day syndrome 
Von Recklinghausen’s disease 
Tay-Sachs disease 
Ellis-van Creveld syndrome . 
Weidermann Beckwith syndrome 

_ Thalassemia 
Achondroplasia 
Windmill syndrome 
Albinism i 
Familial dwarfism 
Familial deafness 
Familial cataracts 
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Table IV. Occurrence of maternal bleeding in first 
trimester of pregnancy in 326 infants examined* 
Non-CNS 


CNS 
anomalies anomalies Controls 


29 










No. of 63 13 110 153 15 
infants 

Percent- 21 26 10 
age 


*No statistically significant differences between non-CNS 
and CNS congenital anomalies. Highly significant difference 
between congenital anomalies and controls: P < 0.01. 


In the collaborative perinatal study of the National 
Institute of Neurological Diseases and Stroke” atten- 
tion was given to the problem of vaginal bleeding 
during pregnancy. The authors found not only that 
bleeding increases the risk of fetal and neonatal death 
or of low birth weight, but that neurologic impairment 
at 1 year of age was found in a higher percentage in 
infants whose mothers had bleeding during the second 
trimester than in control infants. In cases of partial 


l 
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Table V. Diagnoses of 42 infants with congenital 
anomalies associated with bleeding in the first 
trimester 


Psychomotor retardation 20 

Psychomotor retardation 3 (hernia + CDH) 
associated with non-CNS (harelip + cleft palate) 
anomaly (cleidocranial dysostosis) 

CNS anomaly without psy- 2 (petit mal, menin- 
chomotor retardation gomyelocele) 

Mongolism 


Non-CNS anomalies: 
Congenital heart disease 
Renal anomalies (polycystic 

kidney, renal dysostosis) 
Hare lip + cleft palate 
Hernia | 
Polydactyly 
Hypospadias, cryptorchi- 
dism, club foot 
Congenital cirrhosis I 


nm 
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Table VI. Occurrence of maternal bleeding in the 
first trimester of pregnancy in 152 infants with 
congenital anomalies, excluding disorders with 
known hereditary pattern* 






Congenital 











anomalies CNS 

(non-CNS) anomalies 
Total number of infants 52 13 100 28 
Percentage 25 . 28 


*The difference between the groups is not statistically sig- 
nificant. 


abruptio placentae, very similar results were found 
regarding birth weight, neonatal death, and neurologic 
impairment at | year of age. 

It is not clear, however, whether placental injury 
earlier in gestation can be responsible for congenital 
anomalies. One of the first placental functions to be 
affected by placental damage is oxygen transfer” and 
fetal nutrition.® > Severe hypoxia and/or malnutrition 
will result in fetal death, and less severe damage may 
interfere with fetal growth, but, during the period of 
organogenesis, one can only speculate upon such 
teratogenic effects of hypoxia or malnutrition.’ Cer- 
tainly there is abundant evidence that gestational 
hypoxia is teratogenic in some species.” 1° Although 
direct evidence is lacking, our results may suggest a 
similar effect upon the human embryo. , 

In favor of the hypothesis that bleeding early in 
pregnancy is a cause rather than a mere accompani- 
ment might be the fact that in the group of anomalies 
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with a known hereditary pattern the incidence of 
bleeding was very low (one case in a total of 21 pa- 
tients—Table III). On the other hand, in our series of 
Down’s syndrome, four out of 14 mothers had genital 
bleeding. In these cases the bleeding is clearly not the 
cause of the defect and this finding may point to an 
association of chromosomal aberration to pregnancy 
bleeding, althcugh the numbers are too small to be 
© conclusive. Similarly, Rougette and associates” found a 
high. incidence of gestational bleeding in genetically 
determined anomalies. The possibility cannot be 
excluded that an association similar to that found 
between genetically determined anomalies and bleed- 


ing, which cannot be related on the basis of cause and 


effect, may occur in other anomalies. 

Although in many cases the causes for vaginal 
bleeding during gestation (threatened abortion) are 
unknown, sometimes abnormal placentation, uterine 
anomalies, or infections are encountered as possible 
causes.* Of particular importance are inflammatory 
lesions of the decidua or placenta. During the rubella 
epidemic in Israel in 1972, fetuses and placentas from 
women whose pregnancies were interrupted due to 

gestational rubella were studied. It was found that in 
~ 50 per cent the placentas showed various inflammatory 
lesions.** From eight infants with the congenital rubella 
syndrome examined in our Developmental Center (not 
included in this study), there was a positive history of 
` genital bleeding in three. Although direct evidence is 
lacking, we might suspect that intrauterine infection 
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an oral contraceptive are many. Some are hers and 
some are yours. 
In the main, her reasons for rejection, often 
ighly subjective, are based on side effects — 
and side effects are only partially predictable from 
istory and examination. 
The ultimate test, then, of oral contraceptive 
acceptability must be what happens when she takes it 
since both your judgment and hers will be based on... 





Real Life Experience 


From real life... 


A Woman satisfied 
her oral contracep tive 


È 





One important reason for 
patient satisfaction: Usually no 
G.I. discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidence of nausea and vom- 
iting was 3.3%. Actual patient dropout rate* due to nausea 
and vomiting was 2.9% (33 subjects.) Overall patient drop- f 
out rate was 14.4% due to all adverse reactions. Serious 
reactions, as well as minor adverse reactions, have been 
reported following the use of all oral contraceptives. Be- 
fore prescribing, the complete product information should 
be consulted for special note, contraindications, warnings, 
precautions and adverse reactions. Thereafter, the phy- 
sician should remain alert to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file, Lederle Laboratories) 

*Dropout rates are based on total patient population (1.156); inci- 
dence reflects only those patients who completed one or more cycles (956). 
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Progestin/Estrogen content balanced for 


See last page of this advertisement for brief summary 
of prescribing information. 


the majority 


Judy Barrett, Housewife 

Pittston, Pennsylvania 

Age 22, married 6 years, 2 children 
Cycle experience with Zorane 1/5078 





“I don’t seem to gain much weight 
with the pill and I don’t get sick. I take 
itat night just before I go to bed... 
then I sleep right through. And I don't 


get sick.” 


From real life... 


A Woman satished 
her oral contraceptive 


Among the reasons patients remain 
satisfied: Withdrawal bleeding is 

usually regular and there is usually | 
no undue discomfort 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 4 
women, 25,983 cycles, the incidence was 2.2% for amen- 
orrhea and 2.0% for dysmenorrhea. Actual patient dropout 
rate* was 1.1% (13 subjects) for amenorrhea and 0.2% (2 
subjects) for dysmenorrhea. Overall patient dropout rate 
was 14.4% due to all adverse reactions. Serious reactions, 
as well as minor adverse reactions, have been reported 
following the use of all oral contraceptives. Before pre- 
scribing, the complete product information should be 
consulted for special note, contraindications, warnings, 
precautions and adverse reactions. Thereafter, the phy- sger 
sician should remain alert to the earliest manifestations of i 
any serious disorder. Should any occur or be suspected, | 
the oral contraceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file, Lederle Laboratories) 





*Dropout rates are based on total patient population (1,156); inci- | 
dence reflects only those patients who completed one or more cycles (956). 
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orethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 





Oral Contraceptive Tablets 


Progestin/Estrogen content balanced for 


See last page of this advertisement for brief summary 
of prescribing information. 
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Mrs. Linda McKinnon, Housewife pess 
Nederland, Texas 
Age 25, married 7 years, 2 children ` a 
Cycle experience with Zorane 1/50; 16 nes 

pen 





bg ° ° “You always know when you're 
the l | lajority going to start... I love knowing that... 
you can always plan...1 think it’s great. 
A And, not having any cramps, too, because 
I used to have cramps.” 


From real life... 


A Woman satisfied 
her oral contracer tive 





One reason for long-term patient 
satisfaction: Weight gain usually 
not a problem 


ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive—providing the estro- ae t 
gen content and progestin:estrogen ratio that appears to Fes 
be highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 | | wee 
women, 25,983 cycles, the incidence of weight gain was ae 3 
0.4%. Actual patient dropout rate* due to weight gain was 
2.0% (23 subjects). Overall patient dropout rate was 
14.4% due to all adverse reactions. Serious reactions, as 
well as minor adverse reactions, have been reported fol- 
lowing the use of all oral contraceptives. Before, prescrib- 
ing, the complete product information should be consulted 
for special note, contraindications, warnings, precautions 
and adverse reactions. Thereafter, the physician should 
remain alert to the earliest manifestations of any serious 
disorder. Should any occur or be suspected, the oral con- 
traceptive should be immediately discontinued. 

The woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects, should any occur. 
(Data on file, Lederle Laboratories) 

*Dropout rates are based on total patient population (1.156); inci- 
dence reflects only those patients who completed one or more cycles (956). 


Norethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets 


Progestin/Estrogen content balanced for 


forane 1/50 


See last page of this advertisement for brief summary 
of prescribing information. 
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Alice Eichenberger, High School 
Business Teacher, Louisville, Kentucky 
Age 28, married 7 years, no children 
Cycle experience with Zorane 1/50: 13 





“Tve fluctuated between 115 and 


v e e 4 
the majority 120...and have had no appreciable 


weight gain...since I’ve been on Zorane.” 


ine 1/50 


Norethindrone Acetate, | mg and Ethinyl Estradiol, 50 mcg 
Oral Contraceptive Tablets 


Zor 


Also available from Lederle 


Progestin/Estrogen 
content balance 
the majority 


for 


Zorane 15/30 Norethindrone Acetate. 1.5 mg. and Ethiny! Estradiol. 30 mcg. 


Zorane 1/20 


Special Note: Oral contraceptives have been 
marketed in the United States since 1960, 
Reported pregnancy rates vary from product to 
product. The effectiveness of sequential products 
appears to be somewhat lower than that of com- 
bination products. Both types provide almost 
completely effective contraception. The dropout 
rate for medical reasons, as observed in clinical 
trials, with ZORANE 15/30 appears to be the 
same as that of higher dose combination prod- 
ucts. The dropout rate due to irregular bleeding 
was somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
cal reasons attributable to the drug. (ZORANE 
1/20 only: The effectiveness is somewhat lower 
than that of the higher dose combination prod- 
ucts. Both provide almost completely effective 
contraception. Dropout rate for medical reasons 
appears to be somewhat higher than with higher 
dose combination products, due particularly to 
irregular bleeding.) An increased risk of throm- 
boembolic disease associated with use of hor- 
mona! contraceptives has now been shown in 
studies conducted in both Great Britain and the 
United States. Other risks, such as those of ele- 
vated blood pressure, liver disease, reduced 
tolerance to carbohydrates, have not been quan- 
titated with precision. Long-term administration 
of both natural and synthetic estrogens in subpri- 
mate animal species in multiples of the human 
dose increases the frequency for some animal 
carcinomas. These data cannot be transposed 
directly to man. Possibie carcinogenicity due to 
the estrogens can neither be affirmed nor refuted 
at this time. Close clinical surveillance of all 
women taking oral contraceptives must be 
continued. 


Indications: For control of conception. 


Contraindications: Thrombophiebitis, throm- 
boembolic disorders, cerebral apoplexy, or a past 
history of these conditions: markedly impaired 
liver function: known or suspected carcinoma 
of the breast: known or suspected estrogen- 
dependent neoplasia: undiagnosed abnormal! 
genital bleeding: pregnancy. 


Warnings: If early signs of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, 
pulmonary embolism, retinal thrombosis) occur 
or are suspected, discontinue use of drug im- 


mediately (Studies indicated a higher risk of 


these conditions with use of these drugs, not per- 
sisting after drug stoppage and not enhanced by 
long-term use.!-4) If sudden partial or complete 


loss of vision occurs, or if there is sudden onset of 


proptosis, diplopia or migraine: or if examination 
reveals papilledema or retinal vascular lesions. 
discontinue medication. Safety of use in preg- 
nancy has not been established. therefore rule 
out pregnancy in any patient who has missed two 
consecutive periods before continuing con- 
traceptive regimen; if prescribed schedule has 
not been adhered to, consider possibility of preg- 
nancy with first missed period. A small fraction 
of hormonal agents has been identified in the 
milk of mothers receiving these drugs: long- 
range effect to the nursing infant has not yet 
been determined. 


Precautions: Pretreatment and periodic physical 
examinations of breasts and pelvic organs should 
include Papanicolaou smear (Estrogens have 


produced tumors, some malignant, in 5 species of 


subprimate animals.) If endocrine and liver func- 
tion tests are abnormal in patients taking these 
drugs, repeat tests after drug withdrawal for 
2 months. With use of these drugs. pre-existing 
uterine fibromyomata may increase in size; and 
some conditions (/.e., epilepsy, migraine, asthma. 
cardiac or renal dysfunction) may be influenced 
by fluid retention: observe carefully for such. 
With use of ZORANE 15/30 or ZORANE 1/20, 
alteration in menstrual patterns may be induced. 
Since the amount and duration of flow and cycle 
length may vary, this must be considered in 
attempting to determine if cause of bleeding is 
organic. (ZORANE 1/50 only: In breakthrough 
bleeding or all cases of irregular bleeding per 
vaginam, keep in mind nonfunctional causes and 
take adequate diagnostic measures.) With history 
of psychic depression, discontinue drug if depres- 
sion recurs to a serious degree. Possible influence 
of prolonged ZORANE therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function 
awaits further study. A decrease in glucose 
tolerance has been seen in some patients on oral 
contraceptives; carefully observe diabetics on 
such therapy. Patient age is no absolute miting 


factor, although these drugs may mask onset of 


climacteric. The pathologist should be advised of 
ZORANE therapy when relevant specimens are 
submitted. Susceptible women may have an 
increase in blood pressure following use of con- 
raceptive steroids. 


LEDERLE LABORATORIES 


A Division of American Cyanamid Co., Pearl River, N.Y. 10965 


Norethindrone Acetate. | mg. and Ethinyl Estradiol. 20 mcg. 


* 
Adverse Reactions Observed in Patients 
Receiving Contraceptives: Statistically signifi- 


cant association demonstrated between use of 


oral contraceptives and: thrombophlebitis, 
pulmonary embolism, cerebral thrombosis. Sug- 
gestive evidence, neither confirmed nor refuted, 
between use and neuro-ocular lesions (eg. 
retinal thrombosis, optic neuritis). Known to 
occur: nausea, vomiting, G.L symptoms (ab- 
dominal cramps, bloating), breakthrough bieed- 
ing. spotting, change in menstrual flow, amenor- 
rhea during and after treatment, edema, 
chloasma or melasma. breast changes (ender- 
ness, enlargement, secretion), weight change (in- 
crease or decrease), changes in cervical erosion 
and secretions, suppression of lactation when 
given immediately post-partum, cholestatic jaun- 
dice, migraine, allergic rash, rise in blood 
pressure in susceptible women, mental depres- 
sion. Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment, 
premenstrual-hke syndrome, changes in libido, 
changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, fatigue, back- 
ache, hirsutism, loss of scalp hair, erythema 
mulufiorme, erythema nodosum, hemorrhagic 
eruption. itching. May Alter Laboratory Results 
in: hepatic function (increased sulfo- 
bromophthalein retention and other tests), 
coagulation tests fincrease in prothrombin, Fac- 
tors VIL VIH, IX. X), thyroid function (increase 
in PBI, and butanol extractable protein bound 
iodine, and decrease in T? uptake values), 
metyrapone test, pregnanediol determination. 
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A comparison of two glucocorticoid regimens for 
i acceleration of fetal lung maturation 
in premature labor 


GERALD G. WHITT, M.D. 

JOHN E. BUSTER, M.D., F.A.C.O.G. 
ALLEN P. KILLAM, M.D., F.A.C.0.G. 
WILLIAM H. SCRAGG, M.D., F.A.C.0.G. 


El Paso, Texas 





This study compares fetal corticoid response from conventional dose (12.0 mg.) 
intramuscular betamethasone to large dose (1,000 mg.) intravenous cortisol administered 
to women in premature labor for acceleration of fetal lung maturity. To compare these 
two regimens, 14 women selected at random were treated in groups of seven with either 
cortisol or betamethasone. Peripheral levels of unconjugated estriol were measured by 
specific radioimmunoassay prior to the corticoid dose and at 1, 4, 8, and 12 hours 
following the dose. The rate of corticoid delivery to the fetal hypothalamic-adrenal axis 
was estimated by the per cent suppression of unconjugated estriol at each post-treatment 
interval. Least-squares regression lines fitted (P < 0.01) for each regimen were compared 
for time saved (At) when cortisol was used. Mean At (1, 4, 8, and 12 hours) was 

9.0 & 0.2 S.E.M. hours. It is concluded that: (1) Intravenous cortisol delivers a fetal 
corticoid effect that is significantly more rapid in onset and more profound in magnitude 
than does intramuscular betamethasone and that (2) the cortisol regimen is probably better 
suited to the acceleration of fetal lung maturation in premature labor when time is short 
and rapid action is essential. 





SeveRA- studies of glucocorticoid effect on fetal lung tency, long-acting analogue of cortisol. The eff- 
maturation have utilized varying regimens of in- ciency and speed at which this drug crosses the 
tramuscular betamethasone,’ ? a synthetic, high-po- placenta and exerts its pharmacologic effect at re- 


ported dose schedules has not been studied. In 

addition, there has as yet been no published investiga- 

tion into potentially quicker acting corticosteroid 

regimens applicable to accelerating fetal lung matura- 

tion during premature labor when time is short and 
rapid action is essential. 

, With the use of suppression of unconjugated mater- 
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o———o BETAMETHASONE (n=7) (r=0.979 P=<0.01) 
œ- — =o CORTISOL (n=7) (r=0.998 P=<0.01) 


12,14 16 18 20 22 
HOURS 


Fig. 1, Time difference (At) in estriol suppression between two corticoid regimens. Regimen C 
produces an equivalent pharmacologic effect 9.0 + 0.2 S.E.M. hours (At) more rapidly than does 
Regimen B. At: First hour, 8.6; fourth hour, 9.0; eighth hour, 9.2; twelfth hour, 9.3. 






Table I. Suppression (per cent baseline + S.E 


Treaiment 





Betamethasone 96 +2 
Cortisol 60 +2 
Unpaired t test P< 0.001 0.0 





studies were designed to characterize the rate of 
transplacental delivery of corticoid effect afforded by 
a standard (12.0 mg.) dose of intramuscular be- 
tamethasone and to determine if a more immediate 
and profound corticoid effect could be produced by a 
larger dose (1,000 mg.) of intravenous cortisol.* 


Materials and methods 


Fourteen women admitted in premature labor 
between 28 and 34 weeks of estimated gestational age 
and being otherwise without complications were begun 
on intravenous alcohol to delay, or, if possible, halt 
progress of labor. By random selection, seven women 
received a standard regimen of 12.0 mg. of intramus- 
cular betamethasone (Regimen B) concomitant with 
the ethanol infusion and an equal second dose 24 
hours later. The other seven women received a 1,000 
mg. intravenous dose of cortisol (Regimen C) initially 
and at 8, 16, and 24 hours thereafter. 

Serial samples of maternal antecubital venous blood 
were obtained twice prior to corticoid administration 
and at 1, 4, 8, and 12 hours following the initial dose. 
The serum was stored at ~20° C. Unconjugated Es 
levels were then determined by a specific radioim- 
munoassay.* 


*The relative glucocorticoid potency of cortisol is 1/20 that 
of betamethasone. 


4 hours 


M.) obtained for each of the post-treatment intervals 











8 hours 12 hours 





+41 68+ 8 547 
25 4127 34 +6 
P<< 0.1 P< 0.05 P< 0.05 





The rate of corticoid delivery to the fetal hy- 
pothalamic-adrenal axis was estimated by the per 
cent suppression of maternal unconjugated estriol 
levels** following drug administration. Least-squares 
regression lines (P < 0.01) were fitted to the log per 
cent suppression for each regimen. Regimen B was 
then compared to Regimen C. The time saved (At) by 
the use of Regimen C was obtained by calculating the 
difference in hours between Regimens B and C in 
attaining a comparable per cent suppression. 


Resuits 

Table 1 summarizes post-treatment suppression of 
unconjugated estriol mean per cent (+S.E.M.) pre- 
treatment values. The difference between regimens 
obtained at | hour is highly significant at P < 0.001. At 
4 hours, the betamethasone response is somewhat 
erratic and values obtained are not quite significant 
(0.05 < P < 0.1). The 8 and 12 hour values, however, 
are significant at P = 0.5. 

Fig. 1 depicts the log per cent E} suppression vs. time 
and demonstrates the difference between regression 
lines for Regimen B as opposed to Regimen C. Reg- 
imen C produces an equivalent pharmacologic effect 
9.0 + 0.2 S.E.M. hours (At) more rapidly than does 
Regimen B. 


*Unconjugated E, half-life is approximately 20 minutes. 
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Table II. Clinical data from those patients treated with betamethasone* 






Patient 

M.O.M. 25 3 

D.C. 20 l 0 31 
E.M. 17 1 0 32% 
P. K. 20 1 0 30% 
D.L. 21 2 0 31 
M.W. 21 7 1 33 
L.W. 21 3 0 34 


Estimated gesta- 
Para. tional age (wk.}+ 
l 34 


Comments 





Delivered 28 hours after admission protocol. Weight 2,150 
grams. Apgar 9/9. No IRDS 


Delivered 14 hours after admission protocol. Weight 850 
grams. Apgar 1/5, Died 6 days of age secondary to complica- 
tions of cardiac catheterization 


Delivered 38 hours after admission protocol. Weight 2,220 
grams. Apgar 3/7. No IRDS 


Delivered 72 hours after admission protocol. Weight 1,001 
grams. Apgar 2/7. No IRDS 


Delivered at 39 weeks’ gestation. Weight 2,875 grams. 
Apgar 9/9. No IRDS 


Delivered at 40 weeks’ gestation. Weight 3,200 grams. 
Apgar 7/9. No IRDS 


Delivered at 36 weeks’ gestation. Weight 2,001 grams. 
Apgar 8/10. No IRDS 





*No IRDS was encountered in any of these patients. One neonatal death occurred in this group but was unrelated to IRDS. 


+Based on LMP and, where possible, measurement of fundal height, quickening, and first appearance of fetal heart tones. 


Table III. Clinical data from patients treated with intravenous cortisol* 











Estimated gesta- 
tional -age (wk.) + 


D.C. 34 
LR. 25 2 l 33 
C.H 24 3 2 32 
M.LM. 23 3 l 28 
B.A 31 3 1 34 
B.E A. 23 ] 0 33 
B.R. 24 4 3 30 


Comments 


Delivered 32 hours after admission protocol. Weight 2,420 
grams. Apgar 9/10. No IRDS 


Delivered 68 hours after admission protocol. Weight 2,380 
grams. Apgar 8/8. No IRDS 


Delivered 23 hours after admission protocol. Weight 1,590 
grams. Apgar 7/8. Mild IRDS 


Delivered 50 hours after admission protocol. Weight 960 
grams. Apgar 2/5. Died 11 days after delivery of necrotizing 
enterocolitis, No IRDS 


Delivered at 35 weeks. Weight 1.920 grams. Apgar 7/8. No IRDS 


Delivered 4 days after admission protocol. Weight 1,899 
grams. Apgar 9/9. No IRDS 


Delivered at 33 weeks. Weight 2,013 grams. Apgar 2/7. 
Died 12 days after delivery of complications of closure 
patent ductus arteriosus. RDS present but related to 
cardiovascular complications 





*Two neonatal deaths occurred in this group of cases, both unrelated to IRDS. 


+Based on LMP and, where possible, measurement of fundal height, quickening, and first appearance of fetal heart tones. 


Tables H and HHF summarize pertinent clinical data. 
Although the incidence of IRDS was negligible in both 
treatment series, one death occurred in the beta- 
methasone group and two in the cortisol group—all 
from miscellaneous causes unrelated to IRDS. 


Comment 

lt is reasonable to assume that glucocorticoid therapy 
for the prevention of IRDS in premature labor should 
be increasingly effective by use of a more rapidly acting 


regimen. These data indicate that Regimen C delivers a 
transplacental glucocorticoid effect comparable to 
Regimen B but with a saving in time of approximately 
9 hours. In the untimely clinical setting of premature 
labor, such a difference could be crucial. 

The therapeutic effectiveness of Regimen B, Regi- 
men C, or glucocorticoids, in general, for accelerating 
fetal lung maturation is neither supported nor negated 
by this study. Several patients subsequently delivered at 
mature gestational age and were therefore not at risk 
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for IRDS. Moreover, the total number of pregnancies 
studied was small. 

We continue to be in agreement with other inves- 
ugators® that potential benefits of antenatal corticoid 
therapy significantly exceed the risks. Also, it is felt that 
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further clinical investigation of the large-dose in- 
travenous cortisol regimen is certainly warranted. It is 
our intent, however, that this drug regimen be used 
under conditions of strict supervision and then only on 
a protocol basis. 


Maenan 
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Intrauterine Development and Fetal Management 

Physicians are cordially invited to attend a 2% day postgraduate course on 
“Intrauterine Development and Fetal Management” presented by the Johns Hopkins 
Medical Institutions on Thursday, Friday, and Saturday, April 22 through 24, 1976. 

Members of the Johns Hopkins faculty and guests will discuss basic mechanisms of 
intrauterine development and physiology. This year, special emphasis will be given to 
newer developments in fetal monitoring, including fetal respiratory activity, the oxytocin 
challenge test, and pulse rate variability, and to immunologic relationships between the 
maternal and fetal units. The visiting faculty includes Drs. E. J. Quilligan, Leon I. Mann, 
Alan E. Beer, Charles W. Hohler, and Harold E. Fox. 

This year’s conference will be held at the beautiful Hunt Valley Inn, Baltimore County, 
Maryland. Registration will be limited to the first 125 applicants. For additional 
information, contact: Dr. John W. C. Johnson, Department of Gynecology and 
Obstetrics, The Johns Hopkins Hospital, Baltimore, Maryland 21205. 
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Placental aging monitored by gray scale echography 


C. C. FISHER, M.R.C.O.G. 
WILLIAM GARRETT, M.D. 
GEORGE KOSSOFF., M.E. 


Sydney, Australia 


With gray scale ultrasonic echography, it is possible to identify changes in placental 
anatomy which formerly have been recognized only by examination of the placenta after 
delivery. By serial examinations these changes can be detected as they occur. The 
significance of the changes is discussed and an association between the premature 
appearance of aging of the placenta and a decline in placental function is noted. 


THE GENERAL role of the placenta in the maintenance 
of pregnancy is well recognized but in recent years 
has tended to certain 
specialized aspects of its function. Anatomic examina- 
tion of the placenta after the birth of the baby is an 
academic exercise from which retrospective correla- 


research concentrate on 


tions have been made between the condition of the 
infant and the gross and microscopic examination of 
the placenta. Ultrasound has now progressed to a stage 
where macroscopic information regarding the placen- 
ta, as well as the fetus, is available throughout preg- 
nancy.! 


Materials and methods 

Five thousand consecutive series of gray scale ech- 
ograms taken with Ultrasonics Institute abdominal ech- 
oscopes were examined and selected placentas were 
obtained following vaginal delivery, hysterotomy, or 
cesarean section. The placentas were washed, weighed, 
refrigerated, and within 24 hours were orientated into 
the position they occupied in the uterus.? They were 
then x-rayed and photographed before and after being 
cut into slices 1 cm. thick corresponding to the levels of 
the transverse ultrasonic tomograms. The x-ray 
examinations were made with a Siemens Pleophos 
four-mammogram unit with an lontomat using 26 to 
34 KV. at 800 Ma seconds with an exposure of 2 to 4 
seconds. 


Fram the Royal Hospital for Women and the Ultrasonic 
Institute. 
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Results 

Normal pregnancy. Early in pregnancy the tissue 
frem which the placenta ultimately evolves, the 
chorionic villi, and decidua are readily recognizable as 
a white area lining the grayish myometrium and 
surrounding the spherical black echo-free space which 
corresponds to the amniotic sac and enclosed fluid. Fig. 
1 shows a vertical and tranverse section from the same 
patient in which an 18 mm. (8 weeks of amenorrhea) 
embryo can be seen. This information is consistently 
obtained with gray scale echography. 

An example of the normal development of placental 
ultrasonic appearance from this time on is shown in 
Fig. 2, which shows transverse section echograms 
through the placenta taken from the same patient at 
intervals throughout her pregnancy. After 10 weeks of 
amenorrhea the placental tissue takes on a uniform 
granular appearance. This appearance is associated 
with changes in the tissue density at a time when the 
placental lobules and the interlobular septa have not 
evolved to a stage where variations in acoustic impe- 
dance are apparent (Fig. 2, a). 

As pregnancy progresses the amnion and chorion 
become apparent as a white line, indicating higher 
acoustic impedance, separating the placental tissue 
from the echo-free amniotic fluid. The membranes are 
seen initially between weeks 18 and 22 but may be 
identified earlier in some instances. At the same time 
the volume of the placenta increases as the uterus 
enlarges and the appearance of the placental tissue be- 
comes more homogeneous in texture (Fig. 2, 6) as 
the typical early granular appearance disappears. At 
this stage it is also possible to identify echo-free spaces 
behind the placenta. These spaces enlarge with time 
and it is thought that they represent sinuses in the 
choriodecidual space (Fig. 3, a and b). 
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Fig. 2. Serial transverse scans from the same patient showing changing placental structure during a 


normal pregnancy. 


At approximately 28 weeks of amenorrhea small 
echo-free spaces become apparent in the placental 
tissue (Fig. 2, b and ¢). These remain and enlarge as the 


pregnancy progresses toward term. After 36 weeks 


these spaces are readily detectable and become sepa- 
rated from each other by white areas corresponding to 
the intercotyledonary septa which become more 
marked in succeeding weeks (Fig. 2, d). The echo-free 
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b Placental 


tissue 


Fig. 4. Transverse echograms showing avillous spaces in placentas lying (a) in the lower uterine 


segment and (b) in the uterine fundus. 


spaces are demonstrable in transverse section through 
placentas lying both vertically and horizontally within 
the uterus (Fig. 4, a and b). 

It has been possible to correlate the ultrasonic 
findings with examination of the placentas after 
delivery. Echo-free spaces in the center of the lobules 
occurring from 28 weeks onward correspond to 
anatomic “holes” which in the fresh placenta are filled 
with blood (Figs. 5 and 6). Histologic examination 
shows that these spaces are virtually free from villi and 
that their size varies from 0.5 to 3 cm. in diameter. 
Their enlargement toward the end of pregnancy 
corresponds to a decline in the volume of amniotic 
fluid. 

The strong echoes seen in the placentas during the 
last 3 to 4 weeks of pregnancy were found to cor- 
respond to the fibrous septa separating the lobules. 
X-ray and histologic examination shows that reticular 


calcification occurs at this stage within these septa and 
that it is from these small deposits of calcium that the 
strong echoes (white areas) arise (Figs. 5 and 6). 

Another characteristic recorded occasionally is the 
lifting of the fetal membranes from the main mass of 
placental tissue on the fetal surface of the placenta. 
The spaces between the membranes and placenta are 
echo-free and these appearances are characteristic of 
choriol cysts (Fig. 7). 

Abnormal pregnancy. In some pregnancies the 
ultrasonic characteristics here described occurring in 
late pregnancy have occurred at an earlier stage in 
pregnancy than one would normally expect. When this 
has been so the baby has been small for dates at 
delivery. An example is given in Fig. 8, which shows 
serial echograms from the same pregnancy. All of 
these sections represent echograms at the level of the 
fetal kidneys. 
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Fig. 5. Avillous spaces demonstrated by ultrasound, x-ray, and macroscopic inspection of the cut 
placenta. 


In the echogram (Fig. 8, a) small echo-free spaces 
are visible in the placenta which is situated on the left 
of the anterior uterine wall. The spaces are mainly 
subchoriol and the remainder of the placental tissue 
shows the typical homogeneous appearance for this 
stage of pregnancy. The volume of amniotic fluid is still 


normal. With subsequent enlargement of the echo-free 


spaces and the appearance of increased amounts of 


calcification, the volume of amniotic fluid has di- 
minished. Serial ultrasonic measurements of the fetal 
head and trunk show slowing of fetal growth and this 


was accompanied by falling estriol levels in 24 hour 


urinary assays. The baby showed clinical features of 


fetal growth retardation. 


Comment 


Reticular calcification is found in most placentas in 
increasing amounts toward term? and is more com- 
monly seen in primigravidas than multigravidas. Craw- 
ford* has described holes in the center of the placental 
cotyledons and has found that they correspond to areas 
of entry of the maternal arterial jet under pressure. 
Histologically these areas are devoid of villi and 


accordingly we have used the term “avillous space” to 
describe them. The presumed role of these spaces is to 
increase the amount of blood flowing through the 
intervillous space to keep pace with the rapid growth of 
the fetus during late pregnancy. 

Winsberg® has described a distinct ultrasonic ap- 
pearance of the placenta occurring after 36 weeks’ 
gestation which is marked by the appearance of 
“rounded transonic areas.” These areas appear to 
correspond to the placental tissue and avillous spaces 
contained between the interlobular septa which show 
as white echoes due to their calcium content. He was 
not, however, able to correlate his findings by sub- 
sequent examination of the placentas which were “not 
considered unusual for term gestations.” Detailed 
definition of placental structure can be made only with 
the use of gray scale echography and is not detectable 
with the nongray instruments that are more frequently 
used. 

When reticular calcification and avillous spaces are 
found before the thirty-sixth week it may represent a 
need for greater placental blood flow in situations 
where the fetus is in jeopardy. Reduction in the volume 
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Fig. 6. Transverse echograms and placental x-rays from the same patient showing “strong” white 
echos corresponding to reticular calcification within the interlobular septa. Cuts A and B on the 
echograms correspond to those on the fixed specimen and x-ray. 


Placental b Placental 


tissue à Choriol cyst 


Bladdeřii 





Fig. 7. Transverse echograms showing choriol cysts. 


of liquor has been shown to occur normally in late Conclusion 


pregnancy by means of dye dilution® 7 and this is It is shown that the ultrasonic placental appearances 


change throughout pregnancy and that these changes 
follow a fairly strict temporal sequence. This informa- 


shown ultrasonically; this reduction also occurs earlier 
in pregnancy when reticular calcification and avillous 


spaces appear prematurely. tion can be useful when differentiating whether or not 
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Fig. 8. Transverse serial echograms from the same patient showing early development of avillous 
spaces, reticular calcification, and reduction of amniotic fluid volume. 


a fetus is small or large for its gestational age in 


instances when duration of pregnancy is not known or 


has been inaccurately assessed clinically. An example 
has been given where the change of placental appear- 
ance has been accelerated with an associated decline in 


placental function as evidenced by falling urinary 


est 


rogen levels and the ultimate answer, a growth 


retarded baby. 


This paper is published with the permission of the 


Director-General, Australian Department of Health. 
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Purification of naturally occurring antibody to 


human placental lactogen by affinity chromatography 
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Winston-Salem, North Carolina 


Antibodies against human placental lactogen (HPL) were isolated from maternal 
postpartum sera and nonpregnant female sera by the technique of immunoadsorption (or 
affinity chromatography). HPL was linked to Sepharose gel by cyanogen bromide 
activation and the resultant chromatographic resin was used in a repetitive column 
procedure to absorb and fractionate naturally occurring antibodies to HPL. The antibody 
to HPL was concentrated after elution from the column with a chaotropic ion, and tested 
for immunologic activity. It was determined to be an IgG molecule, and only 
radioimmunoelectrophoresis was sensitive enough, among the several tests performed, to 


show specific anti-HPL activity after treatment. 


THE TECHNIQUE of affinity chromatography has 
proved to be an effective tool in the fractionation and 
purification of various proteins including antibodies.” 
This procedure utilizes the unique property that 
certain substances will specifically and reversibly bind 
to others. By irreversibly (covalently) binding a protein 
to a suitable gel such as Sepharose 6B* the resultant 
gel-protein complex may be used to separate specific 
antibodies directed against the bound protein from 
solutions such as sera, amniotic fluid, etc. 

Naturally occurring antibody directed against HPL 
has previously been detected in the sera of some 
pregnant and postpartum patients by a hemagglutina- 
tion assay.’ è More recently, antibodies prepared 
against HPL have been isolated from the sera of 
immunized rabbits by affinity chromatography.*® Our 
laboratory has utilized affinity chromatography in a 
modification of an automated column system for the 

From the Department of Obstetrics and Gynecology, 


Bowman Gray School of Medicine of Wake Forest 
University. 


This research was supported in part by NIH grant No. 
811-506 and by a grant from the Rockefeller Foundation. 


Received for publication April 16, 1975. 
Revised July 3, 1975. 
Accepted July 10, 1975. 


John P. Gusdon, Jr., M.D., Department of Obstetrics and 
Gynecology, Bowman Gray School of Medicine, 
Winston-Salem, North Carolina 27103. 


*Pharmacia, Inc., Piscataway, New Jersey. 


489 


purification of naturally occurring anti-HPL from 
human sera.’ The relative effectiveness of this system 
and related procedures is reported. 


Materiais and methods 

Antigens and antisera. Purified HPL (717-340)* was 
used as an antigen in immunoassays and for immuniza- 
tions of rabbits. Albino adult rabbits were each injected 
into the hind footpads and along the back with | ml. of 
solution containing 10 mg. of HPL mixed with 1 ml. of 
complete Freund’s adjuvant (CFA). After 1 week the 
rabbits were injected again with the same amount of 
HPL mixed with an equal volume of incomplete 
Freund’s adjuvant; this procedure was again repeated 
on the third week, and on the fourth week the rabbits 
were bled from the margin ear vein and serum was 
extracted, pooled, and stored at —20° C. The rabbit 
antibodies were used to check the standardization of 
different batches of HPL-sensitized formalinized red 
blood cells by hemagglutination, and to test the binding 
activity of the HPL immunoadsorbent column. Goat 
antihuman serum and antihuman IgG, IgA, and IgM 
were purchased.} These antisera were used at a con- 
centration of 2 mg. per milliliter for the identifica- 
tion of the type of protein which was bound to the 
immunoadsorbent column. Immunodiffusion and im- 


*Kindly supplied by Dr. P. H. Bell, Lederle Laboratories, 
Pearl River, New Jersey. 
tHyland Laboratories, Los Angeles, California. 
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Fig. 1. Automated column system. 


munoelectrophoresis was used as previously de- 
scribed.* 9 

Patient sampling. Blood samples were obtained 
from 38 patients. Twenty-six patients were | to 3 days 
post partum and 12 patients were nonpregnant wom- 
en. Serum was extracted and either stored at —20° 
C. or assayed on the day of collection. The postpartum 
patierits ranged in age from 15 to 32 years. Of the 12 
nonpregnant patients studied, six had been pregnant 
at least once, and six denied pregnancy. The age range 
of these patients was from 18 to 32. 

Hemagglutination. Sensitization of formalinized 
tanned sheep red blood cells (SRBC) with HPL was 
performed as previously described, at pH 6.4, with 
0.25 per cent normal rabbit sera.* Sensitized SRBC’s 
were tested with known rabbit antisera to HPL before 
assays with either patient's serum or protein bound to 
the HPL column, and then eluted and concentrated. 

Immunoadsorption. The immunoadsorbent column 
was prepared by coupling 249 mg. of HPL to 45 ml. of 
wet Sepharose 6B. The gel was activated with 5 Gm. of 
Cyanogen bromide* for 10 to 15 minutes at pH HH to 
11.5 at a temperature of 18 to 25° C. before the 
addition of the ligand. The ligand and activated gel 
were slowly mixed by tumbling together overnight at 4° 
C. The pH had been adjusted to 9.0 before mixing. 
The gel was then washed with | L. of 0.1M (pH 7.2) 
Tris-HC1 buffer and 1 L. of 0.1M (pH 9.0) sodium 
borate buffer. The optical density at 280 nm. of the 
wash buffers collected was found to be less than 0.002. 


*Eastman Kodak, Rochester, New York 
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Coupling efficiency was determined by the formula: 


1- O.D.U.’s of unbound HPL 


- x 100% 
© D.U.'s of total HPL 


and was found to be greater than 95 per cent. The 
Sephadex gel-HPL was then degassed and gently 
poured into a 2.5 by 40 cm. glass column. This 
chromatographic column was then connected to the 
automated system. 

Electrophoresis. Polyacrylamide gel electrophoresis 
(PAG) of proteins bound to the HPL-gel column was 
performed according to the method of Davies, ® with 
150 ug of each protein sample. Immunodiffusion was 
performed as previously described? with 1.5 per cent 
agar at a pH of 8.2. Immunoelectrophoresis was also 
performed as previously described? at pH 8.2 for | 
hour and 45 minutes at a constant 250V with the same 
agar as that which we used with immunodiffusion. All 
eluted proteins which had been bound to the HPL gel 
column were studied for anu-HPL activity. Im- 
munoelectrophoresis with antihuman sera, as well as 
immunodiffusion with specific antisera against im- 
munoglobulins G, A, and M were performed after the 
proteins had been dialyzed against pH 7.2 phosphate- 
buffered saline (PBS) and reconcentrated to the orig- 
inal volume of the sera applied to the column. 

Automated column procedure. The automated 
column system (Fig. 1) consists of (1) UV monitor with 
strip chart recorder (ISCO),* (2) a peristaltic action 
variable flow adjustment pump (Buchler)? (3) upper 
and lower containers (4) solenoid switches, (5) timing 
devices, and (6) a chromatographic column. 

The timing devices control the solenoid switches 
which, in turn, determine which solution will flow onto 
the column and into which vessel the effluent will be 
collected. The UV monitor records the optical density, 
at 280 nm., of the solution leaving the column, while 
the pump maintains a steady flow rate. The upper 
vessels are filled with (1) 1.5 M SCN elution buffer, (2) 
sample, and (3) 0.01M Tris-HC wash buffer. The lower 
vessels are used to collect waste and solutions “un- 
bound” and “bound” to the column. 

A 5 ml. quantity of serum is placed in the sample 
container and allowed to How onto the column. The 
timing devices control the upper three solenoids and 
bottem two sliding solenoids simultaneously. The 
timing devices are set to allow “wash” buffer to wash 
the serum through the column. All “unbound” mate- 
rial passes through the column and is collected in the 
“unbound” container. After the column is washed 
clean of “unbound” material as indicated by a zero UV 


*Instrumentation Specialties Co., Lincoln, Nebraska. 
+Buchler Instruments, Fort Lee, New Jersey. 
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Fig. 2. The result of radioimmunoelectrophoresis utilizing iodinated HPL in the upper well and 
nonradioactive HPL in the lower well. The trough was filled with IgG from a postpartum patient 
which had been bound to the affinity chromatography column, dialyzed, and concentrated. Some 


residual antibody activity is still seen. 


monitor reading, the next timer causes the elution 
buffer to flow onto the column by switching the 
opening to that container, and closing the former. The 
chaotropic elution buffer disrupts the antigen- 
antibody bonds which cause the protein to bind to the 
HPL-gel and this solution is then washed into the 
bound collection vessel. Finally, when no more protein 
is being released from the gel the next timer opens the 
last solenoid which controls the wash buffer and the 
column is washed free of the “elution” buffer and this 
is collected in the “waste” container. The bound 
material was concentrated by ultrafiltration on an 
XM-100 membrane* and dialyzed against wash buffer 
before testing it for the presence of antibody activity to 
HPL. It is necessary to run the first two samples by 
hand, in order to determine how long each phase 
takes. Then the times could be set on the timers and all 
further runs were automatic. This automatic technique 
is useful only when the same sample solution is used; 
then the column is run automatically. For our pur- 
poses, in this study, however, each sample serum size 
was the same, and therefore the timing was the same. 
Each individual sample was applied by hand. Each 
cycle required 1.5 hours. 
Radioimmunoelectrophoresis. Radioimmunoelec- 
trophoresis was performed as described previously.® 
HPL was iodinated" with I’ and immunoelectro- 
phoresis was performed against “bound” protein. 
HPL-I' was placed in the outside wells and elec- 
trophoresed for 1 hour and 45 minutes at 250 volts. 
“Bound” protein (in some instances this was pooled) 
was placed in the center troughs and allowed to 
immunodiffuse for 24 hours at 37° C. The slides were 
successively dialyzed in saline and distilled H,O and 
then dried. The dried agar slides were incubated in the 


*Amicon Corporation, Lexington, Massachusetts 


dark against type N-S Kodak x-ray film for 4 days and 
developed by standard procedures. 


Results 


Pooled serum from rabbits immunized against HPL 
was tested by hemagglutination for anti- HPL and was 
found to have a titer of 1/1,280. The rabbit serum was 
then used to test the immunoadsorbent column. 
Samples were placed on the column and “bound” 
solutions when tested demonstrated titers of 1:320 
when the 1.5M SCN was used as elution buffer, and the 
bound fraction had been reconstituted to the original 
sample size. Other previously tested elution buffers 
such as low pH acids or guanidine-HC1 caused an even 
greater loss of immunologic activity. 

The patient’s sera were then tested by hemaggluti- 
nation, immunodiffusion, and immunoelectrophoresis 
for anti-HPL activity before application to the im- 
munoadsorbent column. Seven of these sera were 
found to be positive by hemagglutination and had 
titers of 1:2 to 1:16. These seven sera were from 
postpartum patients. All 38 sera were then chromato- 
graphed on the HPL-gel column and 37 demonstrated 
binding to the HPL-gel as indicated by an increased 
optical density in the elution buffer flowing from the 
column. The “bound” solutions were concentrated to 
their original serum volume, dialyzed against wash 
buffer, then tested for antibody activity against HPL 
by hemagglutination, immunodiffusion, and immu- 
noelectrophoresis. All were found to be negative. 
Polyacrylamide gel electrophoresis of the samples 
showed homogeneity as indicated by single identical 
bands. The samples were then tested for human IgG, 
IgM, and IgA activity and all bound samples were 
identified as IgG. 

All 26 postpartum patients demonstrated the pres- 
ence of antibody activity by binding. Only one 
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patient's serum globulin did not bind. She was a 
normal 18-year-old patient with a history of never 
having been pregnant, and was being seen for a 
routine follow-up in the gynecology outpatient clinic. 

The sensitive technique of radioimmunoelectro- 
phoresis was then used. Single sample of “bound” so- 
lutions did not react against the HPL-I'*, but pooled 
samples gave precipitation lines. These results indicate 
the presence of antibody activity to HPL. Fig. 2 dem- 
onstrates a positive study. 


Comment 


Immunoadsorption with an automated column sys- 
tem has been successfully used to demonstrate the 
presence of naturally occurrigg antibodies against HPL 
in the sera of postpartum women. A significant loss of 
immunologic activity was observed in rabbit antisera 
and in postpartum sera as demonstrated by decreased 
hemagglutination titers after passage through the 
column. This loss of activity may be attributed to 
the relatively harsh treatment of the antibody by 
the elution buffer, sodium thiocyanate (SCN). Vari- 
ous elution buffer systems were tested, including 
guanidine-HC] and low pH acid buffers, before decid- 
ing upon SCN, which we found produced the least 
destructive results. Before column application of the 
sera, hemagglutination tests indicated the presence 
of antibody in seven of the patient’s sera, while 
immunodiffusion and immunoelectrophoresis were 
negative. 
activity against HPL was detected in the bound samples 


The presence of immunologic antibody 
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after passage through the column only by the very 
sensitive technique of radioimmunoelectrophoresis. 
Although we cannot be exact about the amount of 
protein actually detected in this system, the lower limit 
of detectability of the formation of immunoglobulins 
by radioimmunoelectrophoresis has been found to be 
0.002 pg.” 

Polyacrylamide gel electrophoresis of the bound 
material showed homogeneity of the bound samples, 
and immunoelectrophoresis and immunodiffusion 
demonstrated the presence of IgG only. These results 
indicate a successful separation of a fade substance 
from the many proteins present in the human sera. 

The lack of a binding protein in the serum of one 
postpartum patient is a curious phenomenon for which 
we have no explanation. The binding of proteins from 
the sera of nonpregnant females would indicate the 
presence of anti-HPL, probably the result of some 
previous contact with this placental antigen. There was 
no relationship between the presence of the anubody 
and parity or duration of gestation, or abortion. None 
of the patients tested had ever had trophoblastic dis- 
ease. 

Quantitative studies were not performed in this 
series of experiments but could be adapted easily to 
this system, in order to determine the relative amounts 
of anti-HPL. The levels of anti- HPL may be of some 
clinical significance 
fetus or fetal-maternal immune response. We have not 


in determining the status of the 


yet made sufficient progress to determine exactly what 
the significance of this phenomenon might be. 
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A simple geometric method for determining fetal 
weight in utero with the compound gray 
scale ultrasonic scan 
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A method to estimate intrauterine fetal weight by calculating fetal volume from simple 
parameters measured on echograms is described. The comparison between assessed weight 


of 50 fetuses and actual birth weight is presented. 


PREVIOUS reports of estimations of fetal weight in 
utero by ultrasonic methods have proved to be in- 
accurate. ? Methods are now being developed requir- 
ing complex mathematical assessment and com- 
puter analysis. A simple calculation for fetal weight 
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based on geometric principles in combination with 
ultrasonic measurement has been devised. The pre- 
liminary results have been of clinical significance. 
The method involves localization in relation to the 
maternal midline of two parameters: the midpoint of 
the fetal skull, as determined by the falx cerebri, and 
the midpoint of the fetal bladder. Both points are 
recognized in transverse scans of the maternal abdo- 
men. Longitudinal scans are then performed along the 
line joining the farthest extent of the fetal head to the 
pelvic floor as represented by the most distant extent 
of the fetal bladder. The distance between these two 
points is then measured in centimeters. The fetus is 
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Fig. 1. Histogram of 50 patients grouped according to the difference between predicted and actual 
fetal weight. Difference recorded in 100 Gm. increments. 
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Fig. 2. Histogram showing percentage error between actual 
and predicted fetal weight. Difference recorded in 10 per cent 
increments. 


then regarded as a cylinder whose volume is rep- 
resented by the simple formula 


7R?H, 


where R = 4 biparietal diameter and H = the dis- 
tance from tip of fetal head to inferior extent of fetal 
bladder. 

The calculated volume of trunk and head is then 
multiplied by the specific gravity of the human 
body—that is, 1.067. The result is then obtained in 
grams. 

The width of the fetal thigh at the upper end of the 
femur is then recognized and measured from horizon- 
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tal scans of the fetal trunk. The length of the fetal thigh 
is then measured from an appropriate scan depending 
on the attitude of the limb. The fetal leg is then 
regarded as a cylinder whose volume is calculated by 
the same formula, where: R = % the width of the 
upper thigh and H = 2 x length from hip to knee. 

This result is then multiplied by 4 to represent all 
four fetal limbs and again multiplied by the specific 
gravity of the human body. The result is then added to 
the trunk weight. 

Measurement of neonatal limbs have demonstrated 
that the arm and leg is of approximately equal length, 
supporting the assumption that measurement of | leg 
can represent all fetal limbs. 

The results found in 50 patients examined the day 
prior to induction of labor or cesarean section are 
shown in Fig. 1. 

It can be seen from this that 90 per cent of the 
estimations lie within 400 Gm. of the actual birth 
weight, in fact 64 per cent lie within 200 Gm. of the 
actual birth weight. 

Fig. 2 shows that 36 lie within 10 per cent of the 
actual birth weight and that 41 lie below the actual 
birth weight. The method tends therefore to slightly 
underestimate fetal weight, which is a safety factor in 
the management of small-for-dates infants. Further- 
more, it has been observed that the method tends to be 
more accurate at the lower fetal weights, possibly 
because of the significant weight of the gluteal region 
of the larger fetus. 

This method appears to be a valuable adjunct in the 
assessment of the premature or small-for-dates fetus. 
The study is being continued in order to refine the 
method and use it as an additional index of fetal 
growth, 
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BETADINE Perineal Wash, a welcome advance in 
personal care, thoroughly cleanses the anogenital 
area and, at the same time, effectively reduces or 
eliminates offensive odors. It contains no hexa- 
chlorophene, no irritating metallic salts.. .and is 
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and mucosa. 
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icrostix-3 


icrostix-Nitrite 


Who says a good in-office test 
has to be time-consuming and 
expensive? Not Ames. 

We revolutionized urine 
chemistry with convenient 
dip-and-read technology. Now, 
you can enjoy similar advantages 
in the screening and diagnosis 
of common G.U. infections. 

Our new Microstix test series 
incorporates chemistry and cul- 
ture media. 

e Miniaturized, because you 
don’t have the storage or work 
space the labs do. 

e Rehydratable, because you 
don’t have the time, people or 
equipment to start from scratch. 

e Efficient and economical, 
because you do have patients at risk 
who should be screened effectively. 

Ask about our new Microstix 
tests for in-office G.U. infection 
detection . . . and watch for 
Microcult*GC, the freshest 
approach to on-site testing for 
gonorrhea. 


WICROSTIX-2 





HEALTH INFORMATION THROUGH INNOVATION 


icrostix-Candida 





Microstix-3; Firm, plastic, 
dip-incubate-read reagent 
strip. Chemical test for 
immediate recognition of 
nitrite in urine; two culture 
areas for semiquantitation of 
mixed and gram-negative 
bacterial growth. For 
confirmation and manage- 
ment of UTI in symptomatic 
patients; screening for 
significant bacteriuria in 
high-risk patients. Available 
in packages of 25 strips with 
incubation pouches, labels. 
Also, Microstix-3 Incubator, 
holds 30 strips for incubation 
at 37°C. 


Microstix-Candida: Firm, 
plastic reagent strip with 
rehydratabie selective 
medium for culturing 
Candida species from vaginal 
specimen. Aid in diagnosis of 
candidal vulvovaginitis. 
Available in package of 25 
strips with rehydration fluid, 
incubation pouches. 


Microstix-Nitrite: Firm, 
plastic, dip-and-read reagent 
strip self-test for nitrite in 
urine; detects significant 
bacteriuria. Available in 
take-home catch covers, each 
with 3 foil-packed, 
ready-to-use disposable strips, 
patient instructions, space for 
recording results. 


Ames 
Wk Division Mites Laboratories, inc. 
Elkhart indiana 46514 
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I eee you 
| in another Six 
months...” 


... fora routine checkup, 
not an oral contraceptive problem. 


And that’s been the experience of thousands 
of women—over hundreds of thousands of 
cycles—with Norlestrin. 

The sort of experience that emphasizes the 
efficacy and acceptance of Norlestrin. 


Norlestrin 

= the first oral contraceptive marketed with 
50 mcg estrogen 

= two ratios to choose from —either 2.5 or 1 mg 
progestin—both effective and both combined 
with 50 mcg of estrogen 

= a low incidence of annoying side effects 
which some patients find unacceptable with 
other dosages or products* 

= a regimen with few problems— 28-day non- 
stop — particularly well-suited for busy patients 
who have difficulty keeping track of the days 


this year or any year 


Norlestiit 25mg 


Each pink tablet contains 2.5 mg norethindrone acetate, 50 mcg 
ethinyl estradiol. Each brown tablet contains 75 mg ferrous fumarate, USP. 


c/Vorlesttin: 1mg 


Each yellow tablet contains 1 mg norethindrone acetate, 50 meg 
ethinyl estradiol. Each brown tablet contains 75 mg ferrous fumarate, USP. 





*Both serious and minor adverse reactions have been reported by women taking oral 
contraceptives. The physician should be alert to their manifestations and should carefully 
i review the following page for prescribing information 
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See next page for brief summary of prescribing information. 


Norlestrin 


(norethindrone acetate and 
a estradiol tablets, NF) 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


ACTIONS 

Norlestrin achieves its contraceptive effect pri- 
marily by inhibition of ovulation through go- 
nadotropin suppression. It is possible that other 
sites of action such as changes in cervical 
mucus and in the endometrium may contribute 
to the high efficacy of oral contraceptives. 
SPECIAL NOTE 

Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effec- 
tiveness of the sequential products appears to 
be somewhat lower than that of the combina- 
tion products. Both types provide almost com- 
pletely effective contraception. 

An increased risk of thromboembolkc dis- 
ease associated with the use of hormonal con- 
traceptives has now been shown in studies 
conducted in both Great Britain and the Unit- 
ed States. Other risks, such as those of ele- 
vated blood pressure, liver disease, and re- 
duced tolerance to carbohydrates, have not 
been quantitated with precision. 

Long-term administration of both natural 
and synthetic estrogens in subprimate animal 
species in multiples of the human dose in- 
creases the frequency for some animal carci- 
nomas. These data cannot be transposed di- 
rectly to man. The possible carcinogenicity due 
to the estrogens can neither be affirmed nor re- 
futed at this time. Close clinical surveillance 
of all women taking oral contraceptives must 
be continued. 

INDICATION 

Norlestrin is indicated for the control of con- 
ception. 

CONTRAINDICATIONS 

1. Thrombophlebitis, thromboembolic disor- 
ders, cerebral apoplexy, or a past history of 
these conditions. 

2. Markedly impaired liver function. 

3. Known or suspected carcinoma of the 
breast. 

4. Known or suspected estrogen-dependent 
neoplasia. 

5, Undiagnosed abnormal genital bleeding. 

6. Pregnancy. 

WARNINGS 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (throm- 
bophlebitis, cerebrovascular disorders, pul- 
monary embolism, and retinal thrombosis). 
Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mor- 
tality in Great Britain and studies of morbidity 
in the United States have shown a statistically 
significant association between thrombophle- 
bitis, pulmonary embolism, and cerebral 
thrombosis and embolism and the use of oral 
contraceptives. There have been three princi- 
pal studies in Britain’~? leading to this conclu- 
sion, and one* in this country. The estimate of 
the relative risk of thromboembolism in the 
study by Vessey and Doll was about seven- 
fold, while Sartwell and associates in the Unit- 
ed States found a relative risk of 4.4, meaning 
that the users are several times as likely to un- 
dergo thromboembolic disease without evident 
cause as nonusers. The American study also 
indicated that the risk did not persist after dis- 
continuation of administration, and that it was 
not enhanced by long continued administra- 
tion. The American study was not designed to 
evaluate a difference between products. How- 
ever, the study suggested that there might be 
an increased risk of thromboembolic disease 
in users of sequential products. This risk can- 
not be quantitated, and further studies to con- 
firm this finding are desirable. 
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2. Discontinue medication pending examina- 
tion if there is sudden partial or complete loss 
of vision, or if there is a sudden onset of prop- 
tosis, diplopia, or migraine, If examination re- 
veals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

3. Since the safety of Norlestrin (norethin- 
drone acetate and ethinyl estradiol) in preg- 
nancy has not been demonstrated, it is rec- 
ommended that for any patient who has missed 
two consecutive periods, pregnancy should be 
ruled out before continuing the contraceptive 
regimen, If the patient has not adhered to the 
prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the 
first missed period. 

4. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The 
long-range effect to the nursing infant cannot 
be determined at this time. 

PRECAUTIONS 

1. The pretreatment and periodic physical ex- 
aminations should include special reference 
to breasts and pelvic organs, including Papani- 
colaou smear, since estrogens have been known 
to produce tumors, some of them malignant, 
in five species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with Norlestrin. 
Therefore, if such tests are abnormal in a pa- 
tient taking Norlestrin, it is recommended that 
they be repeated after the drug has been with- 
drawn for two months. 

3. Under the influence of estrogen-progestc- 
gen preparations, preexisting uterine fibromy- 
omata nay increase in size. 

4. Because these agents may cause some de- 
gree of fluid retention, conditions which might 
be influenced by this factor, such as epilepsy, 
migraine, asthma, cardiac or renal dysfunc- 
tion, require careful observation. 

5. In breakthrough bleeding, and in all cases 
of irregular bleeding per vaginam, nonfunc- 
tional causes should be borne in mind. In un- 
diagnosed bleeding per vaginam, adequate 
diagnostic measures are indicated. 

6. Patients with a history of psychic depres- 
sion should be carefully observed and the drug 
discontinued if the depression recurs to a 
serious degree. 

7. Any possible influence of prolonged Nor- 
lestrin therapy on pituitary, ovarian, adrenal, 
hepatic, or uterine function awaits further study. 
8. A decrease in glucose tolerance has been 
observed in a significant percentage of pa- 
tients on oral contraceptives. The mechanism 
of this decrease is obscure, For this reason, 
diabetic patients should be carefully observed 
while receiving Norlestrin therapy. 

9. The age of the patient constitutes no abso- 
lute limiting factor, although treatment with 
Norlestrin may mask the onset of the climac- 
teric, 

10. The pathologist should be advised of 
Norlestrin therapy when relevant specimens 
are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following adminis- 
tration of contraceptive steroids. 


ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING ORAL 
CONTRACEPTIVES 

A statistically significant association has been 
demonstrated between use of oral contracep- 
tives and the following serious adverse reac- 
tions: 
Thrombophlebitis 
Pulmonary embolism 


Cerebral thrombosis 





Although available evidence is suggestive of 
an association, such a relationship has been 
neither confirmed nor refuted for the follow- 
ing serious adverse reactions: 
Neuro-ocular lesions, eg, retinal thrombosis 
and optic neuritis 
The following adverse reactions are known to 
occur in patients receiving oral contraceptives :, 
Nausea Change in weight (in- 
Vomiting crease or decrease) 
Gastrointestinal symp- Changes in cervical 
toms (such as erosion and cervical 
abdominal cramps secretions 
and bloating) Suppression of lacta- 


Breakthrough bleeding tion when given 
Spotting immediately post- 
Change in menstrual partum 

flow Cholestatic jaundice 
Amenorrhea during Migraine 


and after treatment Rash (allergic) 
Edema Rise in blood pressure 
Chloasma or melasma in susceptible 
Breast changes: tender- individuals 

ness, enlargement, Mental depression 

and secretion 
Although the following adverse reactions have 
been reported in users of oral contraceptives, 
an association has been neither confirmed 
nor refuted: 


Anovulation post- Dizziness 
treatment Fatigue 

Premenstrual-like Backache 
syndrome Hirsutism 

Changes in libido Loss of scalp hair 


Changes in appetite Erythema multiforme 
Cystitis-like syndrome Erythema nodosum 
Headache Hemorrhagic eruption 
Nervousness Itching 
The following laboratory results may be al- 
tered by the use of oral contraceptives: 
Hepatic function: increased sulfobromophtha- 
lein retention and other tests; Coagulation 
tests: increase in prothrombin Factors VI, 
VIH, IX, and X; Thyroid function: increase 
in PBI, and butanol-extractable protein-bound 
iodine and decrease in T* uptake values; 
Metyrapone test; Pregnanediol determination. 
SPECIAL NOTE 
In the rare case of bleeding which resembles 
menstruation, the patient should be advised to 
discontinue medication and then begin taking 
tablets from a new compact on the fifth day 
(Day 5). Persistent bleeding which is not 
controlled by this method indicates the need 
for re-examination of the patient, at which time 
nonfunctional causes should be borne in mind. 
so 
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Genisis — The Reason for Change 
Discovery, isolation, identification, synthesis — 

the classical pattern for creating drugs which 

once were available from natural sources only. 

Antibiotics, vitamins, and sex hormones come 

to mind as examples of drugs which have 

been developed and perfected in this manner. 

Obvious advantages of this evolution include: 

economy, standardization, reproducibility, 

and purity. 


Natural Estrogens —A Mystique 

There are those who would have us believe 
that conjugated estrogens, U.S.P. derived from 
the urine of pregnant mares is endowed with a 
certain mystique. What, precisely, is conjugated 
estrogens “natural”? 

A study of the excretion pattern of pregnant- 
mare estrogens reveals that estrone and equilin 
are the major components and 17 alpha- 
dihydroequilin a minor one. Estrone predomi- 
nates in early pregnancy but as this progresses 
equilin levels increase and may equal or sur- 
pass those of estrone in late pregnancy. This 
is believed to reflect continuing changes in the 
placental metabolism of estrogen! 

The urine of pregnant mares is pooled to 
compensate for these variations and provide a 
raw material of more or less average com- 
position. This practice, however, has the dis- 
advantage of providing a urine pool which 


contains all of the excreted estrogenic and 
related hormones whether active or not. For 
example, an assay study of the estrogenic 
content of a “large mixture” of mares’ urine 
reveals the following proportions: 51% sodium 
estrone sulfate, 22% sodium equilin sulfate, 
16% sodium 17 alpha-dihydroequilin, and 
smaller amounts of the sodium sulfates of 
equilenin, 17 alpha-dihydroequilenin and 17 
alpha-estradiol. Related “non-estrogenic”’ 
steroids were also present? 

Despite these variations, conjugated estro- 
gens, U.S.P. is defined as containing 50 to 65% =. 
sodium estrone sulfate and 20 to 35% sodium 
equilin sulfate3 
Genisis —A Beginning 

With Genisis, the beginning of a new age of 
conjugated estrogens, U.S.P. preparations is 
here. It is free of extraneous natural residues 
such as “non-estrogenic’ steroids. It is pre- 
pared synthetically and specifically formulated 
so that each tablet contains the following 
approximate proportions of active substances: 

Sodium estrone sulfate— 60% 

Sodium equilin sulfate— 30% 

17 alpha-dihydroequilin sodium sulfate— 10% 

Genisis is indicated for those standard indi- 
cations requiring conjugated estrogens. 

Genisis is supplied in snow-white pure 
uncoated tablets in the usual potencies of: 
0.625 mg/1.25 mg/2.50 mg. 








BRIEF SUMMARY 


Please consult full package circular before prescribing 


Indications 

Genisisis indicated for replacement therapy of estrogen deficiency 
associated with menopausal syndrome, female hypogonadism 
(hypogenitalism), amenorrhea, female castration or primary 
ovarian failure. 


Important Notes on the Use of Estrogens 

In view of the positive relationship between thromboembolic 
disease and the use of oral contraceptives containing estrogens 
and progestins, it would seem prudent and in keeping with basic 
therapeutic principles to utilize, whenever feasible, the smallest 
effective dose of estrogens in treating patients. 


The possible carcinogenicity of estrogens cannot be confirmed or 
refuted at this time. Close clinical surveillance of all women taking 
estrogens must be continued. 


Contraindications 

Patients with, or with history, of: 

markedly impaired liver function; 

known or suspected carcinoma of breast (except progressing 
disease not amenable to surgery or irradiation in women at least 
5 years postmenopausal, or in men in whom castration is not 
possible); 

known or suspected estrogen-dependent neoplasia, such as 
carcinoma of the endometrium; 

undiagnosed genital bleeding; 

thrombophlebitis, thromboembolic disorders, cerebral apoplexy. 
Warnings 

Discontinue medication atthe earliest sign of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism, retinal thrombosis), or in the presence of papilledema, 
retinal vascular lesions or such untoward effects as progression of 
cancer or hypercalcemia. Discontinue pending examination if 
there is sudden onset of proptosis, diplopia or migraine. 


A statistically significant association has been reported between 
maternal ingestion of diethylstilbestrol during pregnancy and the 
occurrence of vaginal carcinoma years later in the offspring. 
Whether such an association is applicable to all estrogens is not 
known at this time. In any event, estrogens are not indicated for 
use during pregnancy. 


Estrogens excreted in mother's milk may affect the nursing infant. 


Precautions 

Certain patients may be unusually responsive and may respond 
with undesirable manifestations of excessive estrogenic stimula- 
tion, suchas abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of possible salt and water retention, estro- 
gens should be used with caution in patients with epilepsy, 
migraine, asthma, cardiac or renal disease. Estrogens influence 
the metabolism of calcium and phosphorus. They should be used 
with caution in patients with certain metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insuffi- 
ciency. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs 
to a serious degree. Diabetic patients should be followed closely 
because of possible decrease in glucose tolerance. 


In the event of unexplained or excessive vaginal bleeding during 
estrogen therapy, nonfunctional causes should be borne in mind. 
The drug should be discontinued and a thorough investigation 
made as to the cause, being certain to rule out the possibility of 
malignancy. Pre-existing uterine fibromyomata may increase in 
size when estrogens areused. Therefore, patients should be exam- 


ined at regular intervals throughout therapy. Women with a strong 
family history of cancer, recurrent chronic mastitis, or abnormal 
mammograms should be administered estrogens with caution. 
A pre-treatment physical examination should include special 
reference to breast and pelvic organs as well as a Papanicolaou 
smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. 


Continuous use of estrogens will result in prolonged stimulation 
of the endometrium and breast. In order to avoid this, oral estro- 
gens should be administered cyclically in the menopausal or 
hypogonadal patient. 


The pathologist should be advised of estrogen therapy when 
relevant specimens are submitted. Certain endocrine and liver 
function tests may be affected by treatment with estrogens. If such 
tests are abnormal in a patient taking these drugs it is recom- 
mended that they be repeated after the drug has been withdrawn 
for two months. Any possible influence of prolonged estrogen 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function 
awaits further study. 


When large doses of estrogens are used, urinary stress incon- 
tinence may occur in nonpregnant females. 


Adverse Reactions 

A statistically significant association has been demonstrated 
between use of estrogen-progestin oral contraceptives and the 
following serious reactions: thrombophlebitis, cerebral throm- 
bosis, pulmonary embolism. 


Although available evidence is suggestive of an association, such 
a relationship has been neither confirmed nor refuted for the 
following serious reactions: coronary thrombosis, neuro-ocular 
lesions (e.g. retinal thrombosis and optic neuritis). 


The following adverse reactions are known to occur in patients 
receiving estrogens: nausea, vomiting, anorexia, gastrointestinal 
symptoms (such as abdominal cramps or bloating), edema, 
breakthrough bleeding, spotting or withdrawal bleeding, breast 
tenderness and enlargement, change in body weight (increase 
or decrease), headache, increased cervical mucus, allergic rash, 
loss of libido and gynecomastia in the male, reactivation of endo- 
metriosis, aggravation of migraine headaches, hepatic cutaneous 
porphyria becoming manifest, cholestatic jaundice, rise in blood 
pressure in susceptible individuals, mental depression, cystitis- 
like syndrome, loss of scalp hair, erythema nodosum, hemorrhagic 
eruption, premenstrual-like syndrome, changes in libido, changes 
in appetite, nervousness, dizziness, fatigue, backache, erythema 
multiforme, itching, possible diminution in lactation when given 
immediately post-partum, irritability, malaise. 


Dosage and Administration 

Dosage requirements will vary with the severity of menopausal 
symptoms. Initially, doses ranging from 1.25 mg to 3.75 mg 
daily may be required to bring symptoms under control. When this 
has been accomplished dosage should then be gradually de- 
creased until the minimal effective maintenance dose is estab- 
lished. This will usually be 0.625 mg or 1.25 mg daily or possibly 
less. 


Caution 

Federal law prohibits dispensing without a prescription. 

How Supplied— 0.625 mg tablets—bottles of 100 and 500 
1.25 mg tablets—bottles of 100 and 500 
2.5 mg tablets—bottles of 100 
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Outpatient postconceptional fertility control with vaginally 
administered 15(S)15-methyl-PGF.-methyl ester 


M. BYGDEMAN 
J. N. MARTIN# 
P. ENEROTH** 
A. LEADER*** 

V. LUNDSTRÖM 


Stockholm, Sweden 


I5(S)1 5-methyl-PGF 2a methyl ester was administered as vaginal suppositories to 
terminate very early gestation in 16 outpatients who were thought to be pregnant. All 
patients received between 2.5 and 5.0 mg. of the prostaglandin compound. Pregnancy 
was confirmed later in 10 of the women. In these patients vaginal bleeding started 3 to 6 
hours after the start of therapy and continued for an average of 8 days. By subjective 
assessment, the amount of bleeding during this time was equal to or slightly heavier than 
that of a normal menstruation for each woman. Patients were followed for 2 to 4 weeks 
with serial measurements of serum progesterone and HCG. There were no failures at 
early pregnancy interruption. Gastrointestinal side effects rarely were encountered; no 
serious complications occurred and no curettage had to be performed because of heavy 
bleeding. The vaginal use of the methyl ester of 15(S)15-methyi-PGF oq for the 
termination of early pregnancy seems promising as a reliable and practical outpatient 





procedure. 

From the Department of Obstetrics and Gynecology, THE USE of prostaglandins to terminate very early 
Karolinska Sjukhuset. gestation has been actively investigated as an acceptable 
Supported by research grants from the Expanded nonsurgical method of fertility control. Of the many 
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Training in Human Reproduction of the World Health routes of administration studied, only the vaginal 
Organization and from the Swedish Medical Research method offers the potential of self-administration of 
Council (Grant No. 2028). the compound that would make the therapy clinically 
Received for publication February 20, 1975. useful on a large scale. The intrauterine instillation of 
Revised March 20, 1975. PGF as originally reported by Csapo and associates? 
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Table I. Results of vaginal administration of 15(S)-15-methyl-PGFp,-methyl ester 






















No. of Total Onset of 
Case days since prostaglandin bleeding Duration of 
no, LMP dosage (mg.) bleeding (days) 


1 39 2.5 10 
2 31 2.5 48 
3 33 2.5 6 
4 35 3.5 8 

5 36 3.5 5.5 
6 35 3 4 
7 37 3 6 
8 35 3 3 
9 37 4 3 
10 41 4 3 
11 4] 4 4 
12 39 3 5 
13- 43 .3 3 
14 37 4 8 
“15 35. 4 6 
16 42 5 8 


and can be associated with severe adverse reactions.® 
Furthermore, of the prostaglandin compounds tested, 
natural E, and Fy, have never been uniformly consis- 
tent nor sufficiently specific to uterine rather than 
gastrointestinal musculature when administered in 
therapeutically effective amounts by the vaginal route.‘ 
Therefore, there have been concentrated efforts to 
find a suitable prostaglandin analogue that would 
increase the efficiency and efficacy of vaginal adminis- 
tration while minimizing the side effects. 

This study. was undertaken to determine if vaginally 
administered 15(S)15-methyl- PGF,_-methy] ester sup- 
positories were effective early abortifacients up to 2 
weeks following a first missed menstrual period. 


Patients and methods 


Sixteen healthy women varying in age from 19 to 43 
years volunteered for therapy. The last menstrual 
period of these subjects ranged from 31 to 43 days 
prior to the time of treatment. A clinical diagnosis of 
very early pregnancy was confirmed later in 10 patients 
by the radioimmunoassay of serum HCG and proges- 
terone. i 

Therapy was performed on an outpatient basis for 
up to 9 hours. Suppositories containing 0.5 or 1.0 mg. 
of 15(S)15-methyl-PGF,@-methyl ester were inserted 
vaginally at 3 hour intervals while the patients were 
observed for side effects. Oral Retardin (5 mg. of 
diphenoxylate chloride) and a Torecan rectal sup- 
pository (6.5 mg. of thiethylparazine) were adminis- 
tered routinely one half hour before each prosta- 
glandin treatment. When a fourth or fifth vaginal 
suppository was given, it was administered by the 


ot 


bn 


— 


Plasma HCG (m.IU./mL.) 














6 2,640 2,100 2.7 
4 4.4 4.0 2.9 
7 4.5 5.0 ae 
11 6,000 — 2.6 
5.5 155 135 8.8 
6 2,400 1,65¢ 47.5 
6 1,100 980 15.5 
6 3,000 2,120 8.6 
6 9.2 5.5 8.8 
9 2.3 3.4 5.4 
0 9,300 6,320 42.3 
9 2,300 940 11.5 
3 17,600 9,200 28.0 
4 4.4 6.6 8.6 
9 17.5 11.5 6.1 
0 2,660 1,820 8.5 


patient upon her return home. Patients were seen at 
weekly intérvals for 2 to 4 weeks to assess the efficacy of 
menses induction or pregnancy termination. All pa- 
tients were followed until the serum HCG titer was less 
than 50.mI.U. per milliliter and examined 14 days 
after treatment to ascertain that the uterus had 
regressed to normal size. 

Blood’ sampling for HCG and progesterone was 
performed at the beginning of therapy and 2, 4, 6, and 
8 hours thereafter as well as after | and 2 weeks. Blood 
specimens were centrifuged within 10 minutes after 
sampling and 2 x 0.2 ml was immediately subjected to 
the HCG determination. Serum was then stored at 
—20° C. for later analysis. 

HCG was determined with a commercially jvailable 
kit (Serono, Italy) as recommended, with the excep- 
tion that the soluble antibody was exchanged for a 
cellulose-bound rabbit antiserum (DASP, Organon, 
Holland) as originally stiggested by Midgeley and . 
described by den Hollander and Schuurs. Into each 
assay tube was placed 0.2 ml. of the DASP suspension. 
A level of HCG exceeding 100- mI,U. per milliliter of - 
serum was accepted as diagnostic of pregnancy. 

Progesterone in 1.0 ml. of serum was assayed 
(according to the principles outlined by Midgeley and 
Niswender). with kits. purchased from Micromedics 
(Philadelphia, Pennsylvania), used as recommended by 
the manufacturer. Due to the cross-reaction primarily 
between LH and HCG, a serum found to contain less 
than 300 mI.U. per milliliter of HCG was analyzed also 
with a comparatively specific radioimmunoassay for 
LH (Kabi, Stockholm, Sweden) which is about 10 times 
less sensitive to HCG: When comparatively low LH 
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Table II. Serum progesterone levels (ng./ml.) 
before and after vaginal administration of 15(S)15- 
methyl-PGFo,-methy] ester 







Days after 
therapy 










Hours during therapy 
Patient 


group 
Nonpreg- 7.5 6.2 4.6 5.3 7.1 0.6 0.7 


nant 
Pregnant 24.5 24.0 23.6 21.3 181 54 14 





values were obtained in this analysis it was regarded as 
a confirmation of pregnancy. 


Results 


Of the 16 patients treated, six of the group were not 
pregnant at the time of prostaglandin therapy. Details 
of treatment, laboratory data, and trial outcome for 
each patient are outlined in Table I. Vaginal insertion 
of 2.5 to 5.0 mg. of 15(S)15-methyl-PGF,,-methy] ester 
terminated 100 per cent of the early pregnancies. 
During the first 9 hours of prostaglandin therapy, 83 
per cent of the nonpregnant and 90 per cent of the 
pregnant patients started uterine bleeding. The aver- 
age duration of bleeding for those who were not 
pregnant was 6.5 days; mean duration for the preg- 
nant patients was approximately 8 days. In no case 
was bleeding sufficiently heavy to indicate curettage. 
Most patients characterized the bleeding as similar in 
amount to a normal menstrual period with the heaviest 
flow occurring on the third or fourth day. 

Laboratory analysis of serial blood samples drawn 
from the successfully treated pregnant patients during 
the first 8 hours of prostaglandin therapy demon- 
strated a slightly erratic but progressive decline in 
HCG and progesterone serum concentrations (Ta- 
bles I and II). In this time interval mean percentage 
declines of 59 and 26 per cent were observed for HCG 
and progesterone levels, respectively. Normal non- 
pregnant values were achieved usually within 1 week. 
It is interesting that a transient fall in progesterone 
values did occur in several of the nonpregnant patients 
approximately 4 hours after the start of therapy. 
However, neither this trend nor the 8 hour 26 per 
cent decline in pregnant progesterone values were 
found to be statistically significant (p > 0.05). On the 
other hand, the fall in HCG was significant (p < 0.05). 
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Blood sampling beyond the eighth hour of therapy and 
in a larger number of patients hopefully will further 
elucidate these trends. 

Episodes of nausea, vomiting, or diarrhea were 
minimal. Twelve patients experienced no side effects 
whatsoever. Those that occurred in the other four 
patients were relatively mild and easily treated. Except 
for an episode of moderate pain experienced by one 
patient, discomfort was usually minimal and described 
as menstrual-like in nature. 


Comment 


The interruption of pregnancy during the postcon- 
ceptional phase by a pharmacologic agent has been an 
attractive possibility for fertility control for some time. 
The vaginal use of 15(S)15-methyl-PGF,,-methy] ester 
shows promise as a nonsurgical, postconceptional 
abortifacient in early pregnancy for women who fail to 
use other methods of contraception or whose primary 
contraceptive method has failed. In the form and 
dosage described in this small study, there were no 
failures at early pregnancy interruption. Not only was 
the success rate satisfactory but side effects were 
minimal and certainly clinically acceptable. 

The mechanism by which prostaglandin compounds 
effect early abortion is thought to be due mainly to 
increased uterine myometrial activity causing a disrup- 
tion of the implanted ovum with resultant uterine 
bleeding.® It is not felt that luteolysis plays a major role. 
Our findings, which show that the decline in plasma 
progesterone follows a fall in HCG, are consistent with 
this hypothesis. Further investigation of this probably 
complex phenomenon is under way by our group. 

The uterine potency of 15(S)15-methyl-PGFo- 
methyl ester combined with its relatively fewer gas- 
trointestinal side effects than those seen with the 
natural prostaglandins make this compound a promis- 
ing agent for postconceptional fertility control. Its use 
in the form of vaginal suppositories is acceptable to 
patients, suitable for outpatient management, and, 
once enough experience has been gained, it may be 
suitable for self-administration under medical supervi- 
sion. 


The authors wish to express their sincere thanks to 
the Clinical Research Unit nursing staff for their 
valuable assistance. 
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Vith Internationa! Seminar on Reproductive Physiology and Sexual 
Endocrinology 


The VIth International Seminar on Reproductive Physiology and Sexual Endocrinol- 
ogy will be held at the Free University of Brussels, Brussels, Belgium, May 31 to June 2, 
1976. Members of the Organizing Committee are: P. O. Hubinont, L. Martini, P. 
Franchimont, C. Robyn, and M. L’Hermite. Invited lectures on biological and clinical 
aspects will be presented by: G. M. Besser, G. Copinschi, M. Ferin, J. Flament-Durand, P. 
Franchimont, K. Fuxe, M. Hamon, F. Labrie, M. L’Hermite, S. M. McCann, R. M. 
MacLeod, L. Martini, J. Mendlewicz, J. L. Pasteels, J. P. Raynaud, C. Robyn, H. P. G. 
Schneider, H.-D. Taubert, and S. S. C. Yen. Some of the topics to be discussed include: 
neurotransmitters, hypothalamic hypophysiotropic hormones, somatostatin, prolactin, 
and neuroendocrine physiopathology and pharmacology, with the emphasis to be on 
reproduction. Free communications are invited, with abstracts to be submitted on special 
forms by April 15, 1976. Priority for oral presentations will be given to papers dealing 
with clinical studies. 

The deadline for advance registration and abstract submission is April 15, 1976. For 
further information, contact: Mrs. P. Jonart, Service de Gynécologie, Hôpital Saint- 
Pierre, Rue Haute 322, B 1000 Bruxelles, Belgium. 
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A total of 509 undergraduate students, aged 17 lo 23 years, were tested to assess the 
adequacy of their knowledge of methods of birth control. A level of adequate knowledge 
was arbitrarily defined a priori as one standard deviation below the mean score of a 
random sample of second-year medical students, whe were assumed to have more than, 
adequate knowledge on the basis of prior courses in reproductive physiology and human 
sexuality. Of the undergraduate population sampled, 34 per cent were found to have 
inadequate knowledge. This population is in need of birth control information. Of 
nonvirgins in the sample, 20.2 per cent risk unwanted pregnancy, the majority (78.3 per 
cent) in spite of adequate knowledge. This suggests that lack of motivation, rather than 
purely lack of information, is an important factor contributing to the unwanted 


pregnancy rate of the college student population. 


THREE TYPES of studies suggest that lack of informa- 
tion about birth control is a serious problem among 
young people in general and among college students in 
particular: the unwanted pregnancy rates, surveys of 
birth control use, and surveys of birth control knowl- 
edge. 

To the extent that illegitimate is equivalent to 
unwanted or unplanned, current illegitimacy rates may 


be taken as evidence of lack of use of contraceptives, | 


which may be due to lack of knowledge. Fujita and 
associates’ estimated that one of every 11 children are 
illegitimate (this figure agrees well with Canadian 1971 
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D.B.S. results,? and that one out of six women gives 
birth within 8 months after her first marriage. Wher. 
the mother is in the 15 to 17 or 18 to 19 year age range, 
the proportion of illegitimate children rises to two 
fifths and one fifth, respectively; over half the first- 
born children of girls aged 15 to 19 were conceived 
prior to marriage.? Among unmarried female college 
students, McCance and Hall* found that 10 per cent of 
nonvirgins had had an unwanted pregnancy.* 

Coe and Blum,} in fact, showed that the rate of 
pregnancies to unmarried college students not only 
stopped rising but actually declined after a program 
providing information and counselling on birth control 
was established by the university. Others point to the 
abortion rates of teenagers and young adults as an 
indication that sexual education and contraceptive 
counselling are urgently required.® 

Reports on use of birth control among college 
students suggest that a disturbingly high percentage of 
students risk unwanted pregnancy. In Lundy’s’ study 
of unmarried female college students, only 45 per cent 
of sexually active subjects said that they used a method 
of birth control. Fujita and associates found, among 
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unmarried undergraduates, that 54 per cent of males 
and 46 per cent of females failed to use some form of 
contraception on every occasion of intercourse. Of 
those who did attempt birth control, 14 per cent of 
males and 40 per cent of females depended on 
withdrawal (which has a clinical failure rate of 20 to 30 
per 100 woman-years of exposure,’ and 13 per cent of 
males and 31 per cent of females used rhythm (which 
has a failure rate of 15 to 30 per 100 woman-years of 
exposure’. Studies by McCance* and Bauman? re- 
vealed a similar extent of exposure to unwanted 
pregnancy, and emphasize the first occasion of sexual 
intercourse as being particularly likely to occur without 
use of contraception. To what extent is this ineffective 
contraceptive behavior due to inadequate knowledge? 

Direct assessments of the’ state of undergraduates’ 
sexual knowledge range from the impression of Sarrel 
and Sarrel,” based on clinical experience, of “wide- 
spread ignorance about sex” to Fujita’s' report of 
“over-all understanding of the facts,” based on the 
results of a written questionnaire. on basic sexual 
physiology and contraception. Even the more favora- 
ble reports, however, found striking gaps in the extent 
of sexual knowledge, e.g., students had unrealistic 
perceptions of pregnancy risk? and half or less of 
sexually active young people were aware of the correct 
relationship of greatest risk of pregnancy to the 
menstrual cycle.4~8 

The aims of the present study were to survey the 
contraceptive knowledge and practices of under- 
graduate students at a large Canadian university. In 
general, we were interested in obtaining a Canadian 
perspective on sexual activity of college students and 
on the problems of contraceptive negligence and its 
sequelae. In particular, we wished to answer the 
following questions: (1) Do people who have engaged 
in sexual intercourse have what we consider to be 
adequate knowledge of contraception? (2) Do those 
whom we consider adequately informed tend in 
practice to risk unwanted pregnancy in spite of 
sufficient knowledge? (3) What sources are most 
effective in providing adequate knowledge about birth 
control? 
` Focus on knowledge as a major determinant of birth 
control use does not exclude consideration of the 
contributions of motivation and accessibility factors, 
but rather helps to clarify the relative importance of 
these factors. 


The study 

The sample. Two groups of students were involved 
in the study, the pretest sample group and the study 
sample group itself. The data collected from the 
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pretest group were used in the evaluation of the 
grading system and in the formuiation of a definition 
of adequate knowledge. 

The pretest sample consisted of 100 medical stu- 
dents randomly selected from the second-year class. Of 
these, 99 responded to our questionnaire. We chose 
the second-year medical class on the assumption that 
these students would have more than adequate knowl- 
edge about contraception since, at this particular 
university, they have been exposed to considerable 
information about birth control in the course of 
lectures on reproductive physiology and on obstetrics 
and gynecology, and seminars on human sexuality; 
unlike their British counterparts, they have also had 4 
or 5 years of prior university experience. Arbitrarily, 
the level of adequate knowledge was defined be- 
forehand as one standard deviation below the mean 
score of the pretest sample. Since the mean score of the 
pretest sample was 35.6 (+5.9 S.D:.) out of a possible 
score of 43, adequate knowledge was defined as a score 
of 29.7 or above. 

The study sample consisted of 509 students aged 17 
to 23 studying Child Psychology or Psychology Statis- 
tics. These classes were chosen because they were large 
in size and contained students with diversified college 
backgrounds (i.e., arts, science, commerce, engineer- 
ing, and religion). Questionnaires were distributed at 
the beginning of the lecture and were collected 15. 
minutes later (before the lecture started). Of the 616 
responses, 107 were rejected. Seventy were deleted 
because the answer cards were filled out incorrectly 
(e.g., two responses for one question); the remainder 
did not fall into the predefined age distribution (17 to 
23). 

The questionnaire. The knowledge questions were 
restricted to concepts directly applicable to the preven- 
tion of pregnancy and were graded according to 
difficulty and saliency of information. There were five 
items on basic knowledge of human reproductive 
physiology (graded at 3 points each), three items on the 
relative effectiveness of different methods of birth 
control (graded at 6 points each for a correct answer 
and 2 points for a partially correct answer), and five 
items dealing with information essential to the success- 
ful contraceptive use of specific methods (graded at 2 
points each). A point biserial correlation between total 
score and the responses to individual questions showed 
all of the questions to be valid discriminators between 
knowledgeable and unknowledgeable subjects. 

Eight remaining items deait with the sample charac- 
teristics in which we were interested: age, sex, major 
source of information about birth control, subject’s 
assessment of his own knowledge, whether the subject 
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had ever had sexual intercourse, method of contracep- 
tion used most frequently by subject or coital partner, 
whether subject or coital partner had ever had an 
unwanted pregnancy, and prevalence of “risk-taking.” 


Results 


Characteristics of the sample population. The 
sample consisted of 509 undergraduates; 24.2 per cent 


of these were male and 75.8 per cent were female. Ages’ 


ranged from 17 to 23 years inclusive, with mean age 
being 19.4. 

There were 228 students (44.8 per cent of the 
sample) who were sexually active, i.e., had experienced 
sexual intercourse at one time or another; 57.7 per 
cent of males were nonvirgins, compared to 40.7 per 
cent of females. Virgins were in thé majority in each of 
the age groups 17, 18, and 19 years; nonvirgins were in 
the majority in each of the older age groups (except 
among the small population of 22-year-olds, where 
virgins are in a slight majority). 

Findings in knowledge and score. The mean score 
of the study group was 31.4 (+ 0.3 S.E. = standard 
error), which is lower than that of the pretest students 
(as expected) but above the predefined level of 
adequate knowledge. 

No marked differences in knowledge emerged 
between males and females: similar proportions of 
each had adequate knowledge (66.7 per cent of males, 
65.8 per cent of females), and their mean scores were 
virtually identical (31.5 + 0.5 S.E. and 31.4 + 0.4 S.E., 
respectively). Every age group had adequate know- 
ledge but, surprisingly, there was no improvement in 
score with age. 

Of sexually active students, 79.8 per cent were found 
to have adequate knowledge, compared to only 54.8 


. per cent of virgins, which suggests that the people who 


most need contraceptive information (i.e., sexually 
active students) are more likely to actually have it. 
Female nonvirgins had the highest mean score 
(34.4 + 0.5 S.E.) probably because they have the 
greatest incentive to acquire adequate knowledge and 
avoid pregnancy, followed by male nonvirgins 
(32.7 + 0.7 S.E.) and male virgins (29.8 + 0.9 S.E.). 
The mean score of female virgins (29.4 + 0.5 S.E.) 
puts this group into the inadequate knowledge cate- 
gory; for this group, the incentive to acquire contra- 
ceptive information may be outweighed by the social 
sanctions against expressing interest in premarital 
sex. 4, 9, 14 

There were 240 students who thought their knowl- 
edge of contraception was inadequate; in 52.1 per cent 
of cases this agreed with our evaluation of their 
knowledge (they scored below 29.7 on the question- 
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Table I. Complete sample, major source of 
information on contraception 






Per cent of 
students 
with adequate 
knowledge 






Major source of information 
on contraception 


Printed matter (booklets, 67.6 
pamphlets, etc.) 
Parents 12 2.4 66.7 
Friends and lovers 68 13.4 48.5 
Sex education course, 25 4.9 72.0 
school, or other 
educational institution 
Doctor ` 31 6.1 80.6 





Table II. Trends in contraceptive use 








Method of contraception 
used most frequently 
by student or coital 
partner 


using 
method 





Rhythm 5 
Postcoital douche. 1 
Pill 143 
Condom 54 
IUD 4 
Diaphragm and jelly 5 
Vaginal spermicides 1 
Vasectomy or tubal 0 
ligation 
Coitus interruptus 12 5.3 7.0 4.5 


Pot luck . 3 1.3 2.8 0.6 


naire). Another 269 students thought they had 
adequate knowledge of contraception; of these, 82.2 
per cent did have adequate knowledge by our stan- 
dards and the 17.8 per cent who did not have adequate 
knowledge but thought they did are presumably at 
high risk for inadvertently causing an unwanted 
pregnancy.* l 

Trends in source of information about contraception 
are shown in Table I. Each source—except “friends 
and lovers”—provided adequate information to the 
majority of students using that source. 


*Proportionately, more students underestimated than 
overestimated their knowledge by our standards. This 
suggests two interesting considerations: (1) our standards 
were too low or did not test some essential areas of knowledge, 
or (2) people are unwilling to admit to knowing a lot about 
contraception, perhaps because it would suggest that they are 
interested in premarital sexual activity of which peers, 
parents, and society in general are thought to disapprove and 
because it would imply that they know enough to take 
responsible birth control action in sexual encounters, a 
conclusion that some students may wish to avoid. In this latter 
regard, it is interesting to note that a higher percentage of the 
males than of the females underestimated their level of 
knowledge! 
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F indings in risk-taking and its consequences. Table 
I shows trends in use of birth control. Only 1.3 per 


cent of sexually active students said that they regularly, 


used no method of contraception. However, 20.2 per 
cent of nonvirgins currently risk unwanted pregnancy. 
Risk taking was assessed by asking, “Currently, do you 
ever engage in sexual intercourse without using any one 
of the following contraceptive techniques—the pill, 
intrauterine device, the condom, diaphragm and 
jelly?” A “yes” response to this question was defined as 
risking unwanted pregnancy. The methods listed were 
chosen because they are reported to have a clinical 
failure rate of 20 or less per 100 woman- -years of 
exposure.’ 

Of the nonvirgin sample, 9.6 per cent reported that 
they had been involved with an unwanted pregnancy. 
Since 11.5 per cent of women students but only 5.6 per 
cent of males reported involvement with unwanted 
pregnancies, one might suspect under-reporting by 
males due to lack of awareness or belief in the 
pregnancies of girlfriends whom they had not con- 
tinued to see. Interestingly, the mean score. of the 
unwanted pregnancy group was 32.6 (+ 1.4 S.E.), well 
above the adequacy level. However. 27.3 per cent of 
these students still had inadequate knowledge of birth 
control, and 27.3 per cent still took risks. 


Comment 

Of those students who have engaged in sexual 
intercourse, 20.2 per cent have inadequate knowledge 
of contraception by our criteria and a similar propor- 
tion (20.2 per cent) risk unwanted pregnancy by failing 
to use an effective method of birth control. Are these 
the same people? While the mean score of risk takers 
(33.5.4 0.8 S.E.) was lower than that of non-risk takers 
(34.0 + 0.5 S.E.), it was nonetheless well above the 
level of adequate knowledge. In fact, 78.3 per cent of 
risk takers scored above the level of adequate knowl- 
edge. This suggests that adequate contraceptive knowl- 
edge does not necessarily give rise to adequate 
contraceptive- behavior; intervening factors such as 
motivation and accessibility play an important part in 
the risk taking and subsequent unwanted pregnancies 
of young adults. 

Some students may use a very effective method of 
contraception but be abysmally ignorant in terms of 
their score on the questionnaire. This may reflect the 
occurrence of social compliance, where a person 
ignorant about contraception accepts and acts upon the 
advice of a person (e.g., a physician) designated by 
society as an expert in this field. Our study was not 
intended to discover whether students were socially 
compliant, but rather to determine whether students 
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possessed the basis for cognitive consensus, ie., 
whether they themselves knew enough about differ- 
ences in contraceptive effectiveness to be able to accept 
(or reject) expert advice on the basis of their own 
knowledge. 

How does our Canadian student population com- 
pare with United States college populations? The 
percentages of sexually active male (57.7 per cent) and 
female (40.7 per cent) students are very similar to U.S. 
estimates, which range from 45 per cent! to 60 per 
cent" for males and from 30.5 per cent! to 47 per cent’ 
for females. The age at which the population changes 
from virgin to nonvirgin majority (between ages 19 and 
20) agrees well with the findings of Kantner and 
Zelnick.¥ 

In two areas however, our findings differ markedly 
from those of U. S. studies. The incidence of risk 
taking was much lower in our student sample: 90.4 per 
cent of sexually active students usually used an 
effective method of contraception and 79.8 per cent 
always used an effective method of contraception. This 
contrasts sharply with the findings of Lundy’ and 
Fujita and associates’ cited earlier, in which half or 
more of students failed to use-any form of contracep- 
tion, effective or otherwise. Second, a striking 73.3 per 
cent of our Canadian sample said that printed matter 
was their chief source of information on birth control, 
with only 13.4 per cent of students relying on peers. 
Thornburg," in agreement with earlier U. S. studies by 
Ramsey and Bell, found peers to be the most popular 
chief source of information, used by 37.9 per cent of © 
his sample, with literature accounting for only 20.6 per 
cent (barely ahead of mothers, 19.3 per cent, and 
schools, 14.8 per cent). Even for sophomore medical 
students in the United States, peers were the main 
source of information for a majority (57.4 per cent of, 
students. "6 

The popularity of printed matter may reflect the 
particular situation at this univeristy, where a com- 
prehensive and_ detailed birth control handbook has 
been widely distributed. Nonetheless, it is a little 
disappointing to note that only 67.6 per cent of 
students using printed matter have adequate knowl- 
edge, parents being just as effective a source of 
information. This may suggest the need for a more 
simple and direct guide to the essentials of birth 
control, perhaps a summary of the very thorough birth 
control handbook. An alternative interpretation, how- 
ever, and one that is less easily remedied, must also be 
considered: regardless of the free availability of 
excellent printed materials on birth control, if people 
are not motivated to retain or use this information the 
impact of such materials on their knowledge and usage 
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of contraception is bound to be minimal. For this 
group of students, the decision to have intercourse 
without effective contraception (similar perhaps to the 
decision to continue smoking or to drive without using 
automobile seat belts) may be based on factors other 
than rational or objective considerations. The “unex- 
pected,” unplanned nature of intercourse, and the 
overwhelming desires of the moment, conflict with the 
requirement of considerable forethought for use of 
most methods of birth control.* ° 

The results of Table II further suggest that the 
doctor, when used, is a highly effective source of 
adequate knowledge, emphasizing the need for the 
physician, especially the campus physician, to take a 
more active role in birth control education. A univer- 
sity campus of over 15,000 people may be likened to a 
small city with the important difference that virtually 
all of its citizens are of a potentially fertile and sexually 
active age. A more visible univeristy involvement in 
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Appendix: The questionnaire 

The Medical Students at McGill University would 
like your assistance by answering the following ques- 
tions on contraception. The success of this project 
depends highly on the integrity of your responses, so 
please follow the instructions carefully. 

DO NOT PUT YOUR NAME, STUDENT 
NUMBER, OR ANY OTHER FORM OF IDENTIFI- 
CATION ON YOUR IBM CARD. We are not 
interested, nor will we be able, or try to trace your 
answers back to you. 
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contraception, e.g., the establishment of a central, 
easily accessible, and emotionally supportive birth 
control clinic (as at Yale) might go far toward 
improving student willingness to use contraception, as 
well as providing reliable information and advice. 

To summarize the chief findings of the study, 34 per 
cent of the undergraduates sampled were found to 
have inadequate knowledge. This segment of the 
population does need more information about birth 
control but, by far the majority of the students who risk 
unwanted pregnancy did so in spite of adequate 
knowledge. This emphasizes that motivation, rather 
than purely lack of information, plays an important 
role in the unwanted pregnancy rate of the college 
student population. g 

We are indebted to Drs. J. G. Lohrenz and R. A. 
Kinch for advice and encouragement, and to Drs. S. 
Shapiro, I. Simon, B. Kaplan, and R. Hutcheon for 
critical reviews. 
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SAMPLE QUESTION 
l. Theskyis: (1) blue 
l (2) black 
(3) red 
(4) grey 
(5) blue during a clear day, black at 
night, red with the sunset, grey 
when it is cloudy. 


—answer the most appropriate answer on the accom- 
panying IBM card—only with ‘the special penci 
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provided—fill in the space completely without going 
outside the boundaries. ? 


—best answer to sample question is [5] 
(1) O] [2] [8] [4] E 
(2) 
(3) 
(4) 


etc. 


—if you must erase, erase completely so that only ONE 
answer remains—please do not bend or mutilate your 
computer card. 


PLEASE FILL IN ONE ANSWER ON THE IBM 
CARD PROVIDED FOR THE FOLLOWING QUES- 
TIONS (WITHOUT HELP FROM OTHER 
SOURCES) l 
Your age as of September 1, 1973 is (choose one from 
` numbers 1 or 2) 
1. (1) 15 or under 

(2) 16 

(3) 17 

(4) 18 

(5) 19 


- 2. (1) 20 
(2) 21 
(3) 22 
(4) 23 
(5) 24 or more 


(1) male 
(2) female 


Your sex is: 


4. A woman who has intercourse, is most likely to 
become pregnant if intercourse occurs: 
(1) Just before menstruation 
(2) during menstruation 
(3) right after menstruation 
(4) 2 weeks before menstruation 


5. Before orgasm there can be a few drops of semen 


which escape (orgasm) = climax; semen = seminal 


fluid, fluid containing sperm) 
(1) true 
(2) false 
(3) don’t know 


6. One drop of semen (seminal fluid, i.e., fluid 
containing sperm) is enough to fertilize an ovum 
(i.e., cause pregnancy): 

(1) true 
(2) false 
(3) don’t know 


7. For the incidental sexual encounter, the best form 
of contraception is: 


10. 


ll. 


12. 


13. 
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(1) the condom (safe) 

(2) spermicidal foam or jelly (spermicidal 
means “kills sperm”) 

(3) postcoital douche (postcoital = after inter- 
course, douche = washing) 

(4) coitus interruptus (withdrdwal before or- 
gasm) 

(5) het bath preceding intercourse 


. Which of the following arrangements represents 


modes of contraception from most to least effec- 
tive'in preventing pregnancy? l 
(1) condom (safe), pill, rhythm 
(2) rhythm, pill, condom 
(3) condom, rhythm, pill 
(4) pill, condom, rhythm 
(5) pill, rhythm, condom 


. For a woman on oral contraceptives to become 


pregnant, the least number of days she would 
have to miss taking the pill is: 
(1) for 2 consecutive days in a normal menstrual 
cycle 
(2) for 7 consecutive days in a normal menstrual 
cycle , 
(3) for 14 consecutive days in a normal 
menstrual cycle 
(4) for more than half the days of a normal 
menstrual cycle regardless of which days 
(5) for the whole length of a normal menstrual 
cycle 


Vaseline is a good lubricant for condoms: 
(1) true 
(2) false 
(3) don’t know 


Condoms tend to tear more easily if kept in hot, 
moist places, like wallets and pockets: 

(1) true 

(2) false 

(3) don’t know 


The diaphragm can be removed 2 hours following 
intercourse and still give very good contraceptive 
protection: 

(1) true 

(2) false 

(3) don’t know 


Sperm cells, if deposited between the labia majora 
(vaginal lips), can result in pregnancy, even in a 
virgin with an intact hymen (protective membrane 
over vaginal orifice): 

(1) true 

(2) false 

(3) don’t know 


bac 
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15. 


19. 


. A woman can avoid becoming pregnant if she does 


not achieve an orgasm: 
(1) true 
(2) false 
(3) don’t know 


Which of the following arrangements represents 
the modes of contraception from most to least 
efficient? 
(1) IUD (intrauterine device), 
Coitus interruptus (withdrawal) 
(2) LUD, coitus interruptus, diaphragm, 
(3) diaphragm, coitus interruptus, [UD 
(5) coitus interruptus, IUD, diaphragm 


diaphragm, 


. The postcoital douche is an effective means 


of contraception (postcoital = after intercourse, 
douche = washing): 

(1) true 

(2) false 

(3) don’t know 


. Do you consider that you have adequate knowl- 


edge of birth control? 
(1) yes 
(2) no 


. Which of the following categories represents your 


majer source of information on contraception? 


(1) printed information (e.g, Booklets, 
magazines, etc.) - 
(2) parents 


(3) friends and lovers 

(4) a sex education course, school or other 
educational institution 

(5) your doctor 


Have you engaged in sexual intercourse? 


(1) yes 
(2) no 


IF YOUR ANSWER WAS “YES” TO THE PREVI- 
OUS QUESTION, THEN PLEASE REPLY TO 
NUMBERS 20 TO 23. f l 
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IF YOUR ANSWER WAS “NO,” THEN LEAVE 
THE REMAINING QUESTIONS BLANK. 

Choose only one method of contraception (from 
Numbers 20, 21, and 22) that you, or your partner use 
most frequently. 


20. 


21. 


23. 


24. 


(1) rhythm method 

(2) postcoital douche 

(3) the pill 

(4) condom (safe) 

(5) I use a contraceptive technique listed in No. 21 
and No. 22 most frequently 


(1) IUD (intrauterine device) 
(2) diaphragm and jelly 

(3) vaginal spermicides 

(4) vasectomy or tubal ligation 


- (5) I use a contraceptive technique listed in No. 20 


and No. 22 most frequently 


. (1) coitus interruptus (withdrawal) 


(2) pot-luck 
(3) I use a contraceptive technique listed in No. 20 
and No. 21 most frequentiy 


Have you or a partner in sexual intercourse ever 
had an unwanted pregnancy? 

(1) yes 

(2) no 
Currently, do you ever engage in sexual inter- 
course without using any one of the following 
contraceptive techniques? 

—the pill 

—intra-uterine device 

—the condom 

—diaphragm and jelly 

(1) yes 

(2) no 


ANSWERS WILL BE POSTED TOMORROW FOR 
THOSE WHO ARE INTERESTED. THANK YOU 
FOR YOUR COOPERATION. 


Inhibition of spontaneous contractility of the 
human and the rabbit Falopiañit tube 


by potassium 


A. JOHNS 

S. MOLNAR 

D. M. PATON 
Edmonton, Alberta, Canada 


Spontaneous contractions of circular and longitudinal muscle of the ampulla and isthmus 
of human and rabbit Fallopian tubes were recorded isometrically. Addition of K* to tissue 
in K*-free medium always caused immediate inhibition of spontaneous contractility. 
K*-induced inhibition was prevented by ouabain and reversed by removal of K+. It is 
suggested that K* caused inhibition of contractility by activating electrogenic Na* 
pumping with resultant hyperpolarization of the muscle cells. 


CONSIDERABLE EVIDENCE exists that the sodium 
pump in many tissues is electrogenic as a result of 
unequal coupling between Na* extrusion and. Kt 
accumulation.» ? The Nat pump determines the 
resting membrane potential in many smooth muscles 
by maintaining a diffusion potential and by producing 
an electrogenic potential.? Activation of Na* pumping 
causes inhibition of the spontaneous contractility of 
several smooth muscles,” including myometrium,®* * as 
a consequence of membrane hyperpolarization result- 
ing from the electrogenic extrusion of Nat. 

The delay in ovum transport occurring at the 
ampullary-isthmic junction and in the isthmus of 
human beings and other mammals? is generally 
considered to result from a functional block in this 
region of the Fallopian tube. Such a block could result 
from increased sympathetic activity® or altered contrac- 
tility of the tube. The present study is part of a 
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continuing study of the myogenic control systems in 
the Fallopian tube.” è This study was undertaken in 
order to demonstrate the existence of an electrogenic 
Nat pump in the smooth muscle of both the human 
and the rabbit Fallopian tube since such’a pump could 
modify contractility and be hormonally dependent. 

The method used in this study was essentially similar 
to that used previously in this laboratory to dem- 
onstrate electrogenic Nat pumping in rat and rabbit 
myometrium® 4 and in rabbit detrusor.® It is based on 
the finding that the contribution electrogenic Nat 
pumping makes to the membrane potential is particu- 
larly significant when tissues have gained Na* and are 
subsequently allowed to recover when Kt is returned to 
the medium.’ Thus, in the present study, as in the 
earlier studies of rabbit myometrium’ and detrusor,’ 
tissues were exposed to K*-free medium for at least 30 
minutes in order to allow partial downhill ion move- 
ments (i.e., gain of Nat and loss of Kt) to occur as a 
result of inhibition of Nat pumping. K* was then 
added to the medium in order to activate Nat 
pumping, and the accompanying changes in contractil- 
ity were monitored. 


Material and methods 

Portions of human Fallopian tube were obtained at 
tubal ligation and hysterectomy and were immeidately 
placed in Krebs solution of the follcwing composition 
(millimolar): NaCl, 115.5; KCI, 5.4; CaCl, 2.5; MgCh, 
1.2; NaH,PO,, 1.2; NaHGOsg, 22.0; glucose, 49.2. The 
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Fig. 1. Effect of KCI on spontaneously contracting rabbit Fallopian tube bathed in K*-free Krebs 
solution. Circular and longitudinal preparations of isthmus and ampulla were exposed to media 
containing KCl in the concentrations indicated (at the arrow) and returned to K*t-free Krebs solution 
(at @). In B, tissues were exposed to 10-*M ouabain throughout. 
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Fig. 2. Effect of KCl on spontaneously contracting human Fallopian tube in K*-free Krebs solution. 
KCl added at arrow and removed at ®. Tissues removed at hysterectomy, secretory phase. 


medium was bubbled with 95 per cent oxygen/5 per 
cent carbon dioxide. Human material was obtained 
from patients during the proliferative and secretory 
phases and during pregnancy. 

Female New Zealand rabbits were injected with 100 
pg of 17£-estradiol subcutaneously daily for at least six 
days prior to sacrifice by air embolism. The oviduct was 
removed and placed in the Krebs solution; the isthmus 
and ampulla were identified and dissected free of 
surrounding tissue. oF 

From each Fallopian tube, cross-sectional segments 
of Fallopian tubes were cut and joined by thread in 
order to form a chain to allow recording of circular - 
muscle activity. The remainder of each tube was left 


intact to allow recording of longitudinal muscle 
activity. Tissues were mounted in 5 ml. organ baths 
maintained at 26° C. and bathed in solution equili- 
brated with 95 per cent O,/5 per cent CO». Contrac- 
tions of both longitudinally and circularly orientated 
smooth muscle preparation were recorded isometri- 
cally with force displacement transducers*. connected 
to a dynograph.t A resting tension of 0.5 Gm. was 
applied to all tissues. 

The tissue was allowed to equilibrate for 30 minutes 


*Model FT03C, Grass Instrument Co., 
Ave., Quincy, Massachusetts 02169. 

Beckman RB, Beckman Instruments, Inc., 2, Harbor 
Bivd., Fullerton, California 92634. 


101 Old Colony 


“608 Johns, Molnar, and Paton ` 


before differing concentrations of K* were added to 
the bath from a 1.0M KCl stock solution. The medium 
bathing the tissue was then replaced by K*-free Krebs 
solution, in which sucrose was substituted for K+. After 
at least 30 minutes, the tissues were then again 
challenged with differing concentrations of K* in the 
presence and absence of ouabain (1075M). This format 
was used in studies made on 10 rabbit and 6 human 
Fallopian tubes. 


Results 


The addition of 5 to 20 mM. KCI to longitudinal 
and circular preparations of rabbit and human Fallo- 
pian tubes in Krebs solution (containing 5.4 mM. 
KCI), caused an increase in tension and/or an increase 
in the frequency of spontaneous contractions in all 
tissues. 

When tissues were bathed in K*t-free Krebs solution, 
spontaneous contractions continued, and frequently 
their frequency was increased. The subsequent addi- 
tion of KC] produced an inhibition of tension and/or of 
spontaneous muscular activity in all tissues studied. 
The effect of K* was concentration-dependent, less 
than 1 mM. being ineffective. When tissues were 
returned to K*-free solution, this inhibition of muscu- 
lar activity was reversed in all tissues studied. The time 
taken for contractions to return was related to the 
preceding K* concentration used, i.e., the higher the 
K* concentration, the longer the quiescent recovery 
period. A number of circular muscle preparations 
from both ampulla and isthmus were less sensitive to 
inhibition by Kt and recovered their spontaneous 
activity more rapidly when K* was removed. 

The effects of 1077M ouabain on the inhibition of 
motility produced by the addition of KCl were also 
examined. After tissues had been exposed to K* -free 
Krebs solution, tissues were exposed to 1075M ouabain 
for 3 minutes before KCl was added. In all cases 
studied, the contractions of tissues treated with oua- 
bain were not inhibited by the addition of KCl, but 
rather they responded as if they were in normal Krebs 
solution, i.e., there was an increase in spontaneous 
contractility and/or basal tension. The initial addition 
of ouabain itself frequently increased spontaneous 
muscular activity as has been noted in several other 
smooth muscle preparations.” > 1! Tissues were not 
exposed to ouabain for prolonged periods because, 
under these circumstances, marked downhill ion move- 
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ments occur and spontaneous contractility ceases." 

These features are shown in Figs. 1 and 2 which 
illustrate and are representative of studies made on 10 
rabbit and 6 human Fallopian tubes. In all these cases, 
addition of K* to tissues in K*-free medium caused 
inhibition cf contractility, and this effect was blocked 
by ouabain. 


Comment 


The main finding of this study was that addition of 
K* to tissues bathed in K+-free medium always caused 
immediate inhibition of spontanecus contractility. The 
inhibition produced by addition of K* was always 
reversed by removing the potassium from the bathing 
medium and was always prevented by ouabain. There- 
fore, these characteristics are similar to those of the 
Nat- and K?-activated ATPase! and to those of 
electrogenic Nat pumps described in other smooth 
muscles.” + ° The observed inhibition of spontaneous 
activity of Fallopian tubes may have been caused by 
hyperpolarization of the smooth muscle cells due to 
unequal coupling between Nat extrusion and Kt 
accumulation by the Nat pump.» ? Proof that 
electrogenic Na* pumping is responsible for the 
inhibition observed will depend upon direct measure- 
ment of the membrane potential in order to compare 
the magnitude of the membrane potential observed 
with the calculated K* equilibrium potential. 

Electrogenic Nat pumping in other smooth muscles 
(e.g., rat myometrium) has been found to be influenced 
by temperature in that the ume course and magnitude 
of the resulting hyperpolarization were altered as the 
temperature was reduced.? However, as in the present 
study, electrogenic Nat pumping could still be dem- 
onstrated at 25 to 26° C. The present study was 
performed at 26° C. because spontaneous contractility 
was better maintained at this temperature than at 
37°C. 

The mechanism of regulation of ovum transport 
remains unexplained. Certainly the adrenergic inner- 
vation is not essential for either ovum transport!” ! or 
fertility." The present finding suggests that alterations 
in the activity of the Na* pump in the smooth muscle of 
the rabbit and the human Fallopian tube can alter the 
membrane potential and hence the contractility of the 
tube. Whetker such a mechanism is hormone-de- 
pendent and involved in the regulation of ovum trans- 
port is under further study in this laboratory. 
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Carcinoma in situ of the vagina following 
treatment for carcinoma of the cervix: - 


A distinctive clinical entity 


GLENN W. GEELHOED, M.D. 
DONALD E. HENSON, M.D. 
PEYTON T. TAYLOR, M.D. 
ALFRED S. KETCHAM, M.D. 
Bethesda, Maryland 


A series of 10 patients who presented with carcinoma in situ of the vagina following 
treatment for carcinoma of the cervix were seen in a 3 year period and their clinical and 
histologic features reviewed. Vaginal lesions developed 1 to 22 years after the diagnosis 
of carcinoma of the cervix was made. In three patients the vaginal lesions progressed to 
invasion. In the remaining patients repeated biopsies have revealed persistent carcinoma 
in situ. From this series of 10 patients we conclude that the biologic behavior of vaginal 
carcinoma in situ following. carcinoma of the cervix resembles that of carcinoma in situ of 
the cervix and that carcinoma of the vagina following carcinoma of the cervix should be 
considered a separate clinical entity distinctive pon primary invasive carcinoma of the 


vagina. 


A SERIES Of 10 patients who have been followed after 
treatment for carcinoma of the uterine cervix have 
developed abnormal cytologic and histologic findings 
in the vagina. These patients present a diagnostic 
puzzle and a problem in clinical management. The 
histologic changes in the vagina have varied from mild 
dysplasia to squamous-cell carcinoma, usually without 
invasion. Often the cellular atypia has been ascribed to 
previous therapy when it becomes known that the 
patient was treated for carcinoma of the cervix with 
surgery and/or radiotherapy. 

There is no well-defined characterization of in situ 
vaginal carcinoma following treatment for other pelvic 
malignancies. Physicians following these patients show 
some reluctance to treat vaginal malignancy following 
therapy for other primary pelvic neoplasms with the 
same typé of radical surgery or radiotherapy applied to 


the original carcinoma. This reluctance is based on 
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insufficient information regarding the natural history 
of this disease, equivocation regarding the pathologic ` 
diagnosis, and the fact that the therapist has frequently 
expended most major therapeutic modalities against 
the original carcinoma. This report deals with a group 
of 10 patients followed from 2 to 7 years who pre- 
sented with in situ vaginal carcinoma following treat- 
ment for carcinoma of the cervix. Since for various 
reasons the patients were not treated for the in situ 
vaginal carcinoma, we had the opportunity to observe 
the biologic behavior of this neoplasm. 


Case reports 


Patient 1. L. S., a 55-year-old nulliparous woman, 
was admitted to the Surgery Branch of the National 
Cancer Institute (NCI) for evaluation of abnormal 
Papanicolaou (Pap) smears. Thirty months prior to her 
admission, she was hospitalized at another institution 
for a “Class V?” Pap smear. Biopsies taken from an 
unspecified site at the vaginal apex revealed carcinoma 
in situ with several microscopic foci of early invasion. 
She was treated by total abdominal hysterectomy and 
right salpingo-cophorectomy. The resected specimen 
revealed squamous-cell carcinoma in situ in the cervix 
and epithelial atypia in the apex of the vagina. 

Close follow-up examinations have shown cyto- 
pathologic diagnoses ranging from severe dysplasia to 
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frank squamous-cell carcinoma, and biopsies have 
shown histologic diagnoses ranging from advanced 
epithelial atypia to squamous-cell carcinoma in situ. 
She continues to be followed closely with the plan to 
institute treatment when invasive carcinoma can be 
confirmed. Biopsies in July, 1974, 4 years after 
admission to NIH, revealed squamous-cell carcinoma 
in situ. l 

Patient 2. J. W., a 46-year-old gravida 2, para 2 
woman, in November of 1968 underwent radical ab- 
dominal hysterectomy and pelvic lymphadenectomy 
for a “Stage I” epidermoid carcinoma of the uterine 
cervix. One of four left iliac lymph nodes contained 
metastatic carcinoma. The resected vaginal cuff showed 
no evidence of carcinoma but revealed severe epi- 
thelial dysplasia. During the first 2 months postopera- 
tively, the patient was treated with external-beam 
cobalt radiotherapy and received 6,022 r. to the 
midpelvic plane. 
- The patient was lost to follow-up until February, 
1970, at which time a Pap smear was found to be 
consistent with invasive epidermoid carcinoma, and 
subsequent biopsies were reported as carcinoma in 
situ. Throughout the following year, the patient was 
followed closely, with several cytologic diagnoses of 
epidermoid carcinoma. Multiple biopsies of the vagina 
showed changes ranging from epithelial atypia to 
superficially invasive epidermoid carcinoma. When two 
foci of invasion were found in the vaginal biopsies in 
late 1970, the patient was advised to undergo exentera- 
tive surgery. The patient declined the operation and 


- avoided follow-up appointments for the next 3 years 


despite repeated expressions of concern from her 
physicians. In March, 1973, she returned for evalua- 
tion because of postcoital bleeding of 2 months’ 
duratior.. On physical examination, the vagina had an 
irregular contour and appearance, but there was no 
fixation to the pelvic side wall. Biopsies remained 
atypical but without evidence of invasive cancer. The 
patient remained reluctant to consider major operative 
treatment, which was repeatedly advised. A rectal 
biopsy’ performed at another hospital in April, 1974, 
was reported to show metastatic tumor. 

Patient 3. M. U., a 65-year-old gravida 1, para 1 
woman, had a supracervical hysterectomy in 1937 for a 
fibroid uterus. In May, 1968, a Class III Pap smear was 
obtained, although the cervix appeared to be grossly 
normal. She underwent total cervicectomy. The surgi- 
cal specimen revealed invasive epidermoid carcinoma 
extending to the margins of the specimen. In Sep- 
tember and October, 1968, she underwent external 
supervoltage radiotherapy to a dose of 400 r. to the 
midplane of the pelvis and had 80 mg. of radium by 
Burnet application for 48 hours in the vaginal vault. 

Following radiotherapy, she developed cystitis, ure- 
thral stricture, and, a year later, a rectovaginal fistula, 
treated by diverting colostomy. 

- In October, 1970, she Was referred for evaluation of 
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vaginal dysplasia and Class IV Pap smears, although no 
biopsies were performed. The vesicovaginal fistula was 
managed by ileal conduit urinary diversion. Repeated 
examination revealed persistent abnormal Pap smears 
consistent with severe dysplasia. The patient died in 
November, 1973, with extensive metastatic tumor 
apparently originating from the cervix. 

' Patient 4. C. J., a 63-year-old gravida 4, para 2 
woman, underwent total abdominal hysterectomy and 
bilateral salpingo- oophorectomy in April, 1970, for 
carcinoma in situ of the cervix. A year later, Pap smears 
and vaginal biopsies showed noninvasive squamous-cell 
carcinoma. Multiple cytologic and histologic diagnoses 
over the ensuing 2 years have ranged from severe 
atypical hyperplasia to intraepithelial carcinoma of the 
vaginal apex. 

Patient 5. F. L., a 54-year-old gravida 7 woman, 
presented in 1967 with symptoms of pelvic inflamma- 
tory disease. During treatment for her inflammatory 
disease, the patient was found to have squamous-cell 
carcinoma of the cervix. She underwent exploratory 


_ laparotomy and a large pelvic abscess was drained 


without excision of the cancer. She was then treated 
with external-beam orthovoltage radiotherapy and 
mtracavitary radium. Four years later, monthly Pap 
smears from May to December, 1972, showed progres- 
sion from suspicious cytology to dysplasia and then to 
carcinoma in situ. 

Over a period of 2 years, multiple vaginal cytologic 
interpretations ranged from moderate dysplasia to 
epidermoid carcinoma, and multiple biopsies revealed 
carcinoma in situ without evidence of invasion. In 
February, 1973, four wedge biopsies were obtained 
from the cervix and vagina under general anesthesia 
and each showed carcinoma in situ. The patient was 
advised that excision of the vagina and ‘cervix in such 
an extensively irradiated pelvis might entail the 
possibility of total pelvic exenteration. She declined this 
operation. Presently she is being followéd for any 
evidence of invasion of her intraepithelial carcinoma. 

Patient 6. E. H., a 52-year-old gravida 7, para 6, 
abortus 1 woman, in June, 1970, had a total abdominal ` 
hysterectomy and bilateral salpingo- oophorectomy 
after a cervical cone biopsy revealed in situ and invasive 
carcinoma of the cervix. Her cancer was found to be 
limited to the cervix and she had no tumor found in 
the lymph nodes removed with the surgical specimen. ` 
Two years later, a vaginal Pap smear was interpreted as 
carcinoma in situ; biopsy was done which showed only 
inflammation of the vaginal cuff without invasive 
tumor. Multiple biopsies over the ensuing years have 
shown chronic inflammation, focal ulceration, and 
focal carcinoma in situ in areas of epithelial atypia in 
the vaginal cuff. 

Patient 7. G. S., a 32-year-old gravida 5, para 5 
woman, was treated in 1950 with 6,000 mg.-hours of 
radium implantation and external-beam orthovoltage 
irradiation for a clinical Stage I epidermoid carcinoma 
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Table I. Summary of clinical information on 10 patients presenting with vaginal carcinoma in situ at intervals 


following treatment for cervical carcinoma 





A ge at diagnosis | Date of diagnosis Therapy for Date of: diagnesis 
of vaginal lesion | of carcinoma of cervix carcinoma of cervix of vaginal lesion 





Follow-up status of 
vaginal lesion 


l. L. S. Oct. 1968 Total hysterectomy March 1971 Persistent carcinoma in situ 
2. J. W. ie Nov. 1968 Radical hysterectomy, March 1970 Invasive carcinoma 
: external radiation 
3. M. U. 65 May 1968 Cervicectomy, internal Oct. 1970 Persistent carcinoma in situ; 
and external radiation died Nov. 1973 
4. C.J 63 Feb. 1970 Total hysterectomy Feb. 1971 Persistent carcinoma in situ 
5. F.L 54 April 1967 Internal and external May 1972 Persistent carcinoma in situ 
radiation . 
6. E. H. 52 Aug. 1970 Total hysterectomy April 1972 Persistent carcinoma in situ 
7. G.S. 55 > Nov. 1950 Internal and external Oct. 1966 Persistent carcinoma in situ 
radiation 
8. PE. 58 Feb. 1969 Total hysterectomy, Jan. 1972 Developed invasive metastatic 
external radiation `~ carcinoma of vulva, per- 
. sistent carcinoma in situ of 
vagina (died 7 days after 
vulvectomy) 
9. H.G. 38 Oct. 1966 Internal and external June 1972 Invasive carcinoma 
; ` radiation 3 . 
10. A. B. 49 Oct. 1948 Internal and external June 1972 Invasive carcinoma 


radiation, radical 


hysterectomy 





of the cervix, In 1955 she had “suspicious” Pap smears 
but vaginal and cervical biopsies were negative. In 1966 
a cytologic smear was suspicious but biopsies of the 
vaginal apex were normal. À year later, because of 
persistent Class IV Pap smears, she underwent total 
abdominal hysterectomy, bilateral salpingo-oophorec- 
tomy, and excision of the upper third of the vaginal 
apex. The surgical specimen showed no evidence 
of malignancy. 

The patient was followed at 6 month intervals with 
normal cytologic patterns seen on Pap smear. Again, 4 
years later, vaginal Pap smears were interpreted as 
Class IIB and continued in 1972 to be interpreted as 
Class II and Class III. In April, 1973, vaginal biopsies 
showed squamous-cell carcinoma in situ. Over the 
ensuing months, cytologic interpretations were consis- 
tent with carcinoma in situ and multiple vaginal 
biopsies showed marked or severe epithelial dysplasia. 

Patient 8. P. E., a 59-year-old gravida 1, para 1 
woman, was being followed at regular intervals after 
resection of an epidermoid carcinoma of the tongue in 
1966. A routine Pap smear in 1969 showed Class IV 
changes and a cone biopsy showed carcinoma in situ. 
She underwent total abdominal hysterectomy and 
bilateral salpingo-oophorectomy. The surgical speci- 
men showed invasive carcinoma of the cervix and she 
was treated by 5,800 r. tumor dose to her anterior 
pelvis and 6,000 r. to her posterior pelvis. 

She remained asymptomatic and all Pap smears in 
the subsequent 2 years were normal. In 1972, routine 
Pap smear was interpreted as marked atypia and a 
vaginal biopsy revealed carcinoma in situ without 
evidence of invasion. A small mass was also noted on 
the right labium, which gradually enlarged. 


A biopsy of the vulvar lesion revealed invasive 
squamous-cell carcinoma. She underwent vulvectomy, 
groin dissections, and anterior exenteration. Metastatic 
squamous-cell carcinoma was found in five of 24 pelvic 
lymph nodes, although no residual carcinoma was 
found in either vagina or vulva. Five days after her 
anterior exenteration she began massive bleeding from 
the upper gastrointestinal tract and died 2 days later. 
The histologic patterns of the squamous- -cell carcinoma 
in the vulva resembled the lesions in the cervix and.in 
the vagina. 

Patient 9. H. G., a 38-year-old woman, had Stage Ib 


- carcinoma of the cervix in 1966 during her fourth 


pregnancy. Pregnancy was interrupted by hysterotomy 
and she was treated by internal and external radio- 
therapy, delivering 10,000 and 4,500 r., respectively. 
Seven years later, in 1973, she experienced mas- 
sive vaginal bleeding and biopsy of the anterior vag- 
inal wall showed invasive squamous-cell carcinoma 
which was confirmed by repeated cytologic exami- 
nations. 

Patient 10. A. B., a 27-year-old nulliparous woman, 
underwent internal and external radiotherapy with a 
6,000 r. tumor dose followed by radical hysterectomy 
for squamous-cell carcinoma of the cervix. At age 52, 
in 1971, she noted vaginal spotting. Vaginal cytology 
and biopsy at another hospital revealed carcinoma in 
situ with questionable areas of invasion. On referral 3 
months later, a friable vaginal nodule was biopsied 
which revealed invasive squamous-cell carcinoma. She 
underwent total pelvic exenteration. The surgical 
specimen showed invasive squamous-cell carcinoma of 
the remaining vagina extending into the paravaginal 
tissues without involvement of pelvic lymph nodes. 
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Fig. 1. Focal in situ carcinoma in biopsy specimen from Patient 4. 4, Normal vaginal mucosa. 
(Hematoxylin and eosin stain; x 250 [S71-2206].) B, Carcinoma in situ of vagina. (Hematoxylin and 
eosin stain; X 350 [S71-2206].) 


Summary of histologic findings 


The histologic findings in these patients are sum- 
marized (Table I) because of the similarity of their 
dysplastic and carcinoma in situ features. The in situ 
vaginal lesions were focal in distribution in the vaginal 
mucosa (Fig. 1). Multiple biopsies from different areas 
of the vagina often revealed coexisting normal epi- 
thelium, mild atypia, dysplasia, and/or carcinoma in 
situ. In some sections junctions between dysplasia and 
in situ carcinoma were clearly evident. All histologic 
gradations, from mild atypia to unequivocal in 
situ carcinoma, were seen (Figs. 2 and 3). Malignant 
change was reflected by progressive cellular pleomor- 
phism, disarray, and nuclear hyperchromatism. 

The epithelium was only slightly hyperplastic, al- 
though rete ridges were lengthened and widened in 
some patients. Except for the cases of invasive car- 
cinoma, the basement membrane under the epithelium 
remained intact. A mild chronic inflammatory reaction 
was occasionally present in the underlying stroma. 

Atypical mitotic figures were numerous in all levels 
of the epithelium (Fig. 4). Surface keratinization was 
not evident, although an occasional dyskeratotic cell 
was found. The spectrum of histologic lesions was re- 
garded as similar in all of our patient material. 
Morphologically, these lesions could not be differen- 
tiated from similar in situ lesions of the uterine cervix. 


Comment 


Certain characteristics which appears to be common 
in these cases of neoplastic vaginal change following 
carcinoma of the cervix do not appear to be shared by 
primary vaginal carcinoma. Unlike primary vaginal 
carcinoma, invasion is not an early feature and rarely 


is found on presentation. Whereas primary vaginal 
carcinoma often presents as vaginal bleeding or 
discharge, only one of these patients presented with 
bleeding or other evidence of invasion; the remaining 
nine were diagnosed because of abnormal vaginal 
smears. Histologically these in situ vaginal lesions did 
not resemble the leukoplakias, papillary lesions, or 
nodular ulcers characteristic of primary epidermoid 
carcinoma of the vagina. 

The epithelial changes seen in the vagina following 
treatment for carcinoma of the cervix showed no 
regression in any of the patients we have examined. 
Unlike some dysplastic changes of the vulva which 
reportedly can revert toward a more nearly normal 
epithelium,’ the vaginal atypia in each of these cases 
did not regress in any site where it had once started. 
Moreover, there appeared to be progression over a 
prolonged period to frank invasion in at least three of 
our cases. Progression from vaginal epithelial atypia to 
invasive carcinoma has been previously reported.!! 

Another common feature among the neoplastic 
vaginal epithelial changes seen in our series of patients 
that is not representative of primary vaginal carcinoma 
is the discrete focal distribution of these vaginal in situ 
carcinomas. Biopsies of the patients presented were 
carefully recorded as to the site from which the 
specimen was taken; frank carcinoma in situ as well as 
severe dysplastic changes were present in the vagina 
adjacent to areas of normal vaginal mucosa. Primary 
vaginal carcinoma, which represents about | per cent 
of gynecologic neoplasms, often arises as a malignant 
transformation within a wider tract of epithelium. The 
lesions we have seen in the vagina following treatment 
for cervical cancer have been focal in all instances. 
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Fig. 2. Variation in histologic patterns of epithelial lesions in vagina of Patient 1. 4, Minimally 
atypical vaginal epithelium with flattened cells along surface. (Hematoxylin and eosin stain; X 250 
[S71-433].) B, More progressive area of atypism than in 4. Nuclear hyperchromatism and 
pleomorphism are evident. This lesion qualifies as dysplasia. (Hematoxylin and eosin stain; X 250 
[S71-985].) C, Another pattern of epithelial dysplasia. Arrows indicate numerous mitotic figures. 
(Hematoxylin and eosin stain; X 250 [S72-294].) 


Radiation is known to cause atypical vaginal 
changes.’ That radiotherapy cannot be implicated as 
the sole cause of these vaginal neoplastic changes is 
supported by two observations. First, three of our 
patients received no radiotherapy. In all our patients, 
the lesions were similar in clinical and pathologic 
characteristics whether or not the patient had received 
radiotherapy. Second, the epithelial changes were focal 
in distribution and not generalized to the entire area of 
the radiation field. 

The carcinomas of the vagina seen in this series of 
patients following treatment for carcinoma of the 
cervix might be indicative of “field changes” in the 
ectogenital tract.6 As such, many of the principles 
learned from long experience with carcinoma of the 


cervix in many clinical centers could perhaps apply to 
this vaginal carcinoma that follows cancer of the cervix. 
Our data indicate that in situ vaginal carcinoma 
precedes invasive vaginal carcinoma in much the same 
way and with a delay comparable to that reported for 
carcinoma of the cervix. Indeed, our study supports 
the suggestion that the natural history of cervical 
carcinoma and the vaginal carcinoma which follows 
cervical carcinoma are probably similar." 

After the initial detection of vaginal carcinoma 
during or following treatment for carcinoma of the 
cervix, it would appear that radical surgery encompas- 
sing the entire ectogenital tract might not be indicated 
at the time the lesion is first detected. Of 10 patients in 
our series followed for a mean period of 4 years, only 
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Fig. 3. Vaginal epithelial atypism and subsequent microinvasion in Patient 2. A, Moderately atypical 
epithelium with many mitotic figures (arrows). (Hematoxylin and eosin stain; X 340 [S71-1141].) B, 
Another section from the same tissue material as in A showing moderate dysplasia of the vaginal 
mucosa. (Hematoxylin and eosin stain; X 380 [S71-1 141].) C, Focus of microinvasion. Tumor cells 
are extending into the stroma from an area of overlying carcinoma in situ (not shown on this 
photomicrograph). (Hematoxylin and eosin stain; X 320 [S71-2528 ].) 


three have developed clinical and pathologic evidence 
of invasion. Careful follow-up and close evaluation of 
these patients has not resulted in a high morbidity or 
mortality rate to date. In each of these patients, a 
waiting period and re-biopsy has been done to check 
on the progression of this disease. Careful follow-up, 
however, is of crucial importance so that these patients 
might be given the benefit of treatment in the event 
that their carcinoma in situ progresses. Depending on 
the extent of the vaginal carcinoma in situ, local 
excision, vaginectomy, or exenterative therapy might 
be required in treatment. 

A technique that might be applicable in the careful 
follow-up of these patients is that of colposcopy which 
has been used for close observation of in situ lesions of 


the cervix.’ We have been following our patients by 
clinical examination, cytologic study, and repeated 
biopsies. In our experience biopsy is required because 
of our inability to distinguish areas of carcinoma in situ 
in fields of dysplastic epithelium by clinical examina- 
tion. 

Previous reports in the literature have noted an 
association of vaginal changes and surgical treatment 
or radiotherapy for carcinoma of the uterine cervix. 
Rutledge" reported 23 patients who developed in situ 
vaginal lesions following radiotherapy for carcinoma of 
the cervix. Histologically, it could not be determined 
whether the vaginal changes in these patients were 
malignant. Hummer and associates® reported that in 
62 patients with carcinoma in situ of the vagina, 31 had 
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Fig. 4. Atypical mitotic figures with irregularly clumped 
chromatin in area of epithelial dysplasia (Patient 4). 
Hematoxylin and eosin stain; X 630 [$72-1204].) 


carcinoma of the cervix or vulva simultaneous with the 
vaginal tumor and 24 had carcinoma of the cervix or 
vulva prior to the vaginal tumor. Other authors" > > ® 
' have reported vaginal tumors associated with cervical 
cancer. Indeed this association has led Franklin and 
Rutledge? to postulate a common pathogenesis for 
epithelial tumors of the vulva, cervix, and/or vagina. 
Although recent data suggest that carcinoma of the 
cervix is associated with latent herpes simplex type II, 
there are no studies to indicate that carcinoma of the 
vagina is associated with this virus infection. However, 
if the virus is involved in the etiopathogenesis of 
vaginal carcinoma following cervical carcinoma, we 
might assume that a wide area of ectogenital 
epithelium is exposed to the herpes simplex virus. 
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Carcinoma of the vulva and vaginal carcinoma in situ 
were seen in one of our patients. Interestingly, 
squamous-cell carcinoma developed in the trans- 
planted epithelium in the neovagina in one patient 
seen in our clinic who had a reconstruction following 
total pelvic exenteration as treatment for epidermoid 
carcinoma of the cervix." 

From this study we conclude that in situ changes in 
the vaginal mucosa associated with carcinoma of the 
cervix represent a field change in the ectogenital 
epithelium. This field change might predispose to 
separate primary carcinomas of the cervix and of the 
vagina arising at different points in ume. Moreover, 
this field change is focal and exhibits a histologic 
continuum from mild epithelial atypia to carcinoma in 
situ and, in some patients, to invasive squamous-cell 
carcinoma. Our data indicate that in this disease 
dysplasia or carcinoma in situ of the vaginal mucosa 
can persist for many years in some patients without 
progressing to invasive carcinoma. These observations 
seem to indicate that the biologic behavior of car- 
cinoma in situ of the vagina following carcinoma of the 
cervix resembles that of carcinoma in situ of the cervix. 

Clinically, our results suggest that in some patients a 
conservative therapeutic approach might be indicated 
for vaginal in situ carcinoma developing after car- 
cinoma of the cervix, unless the in situ lesions show 
evidence of progression. These findings also em- 
phasize the need for unremitting long-term follow-up 
on patients with treated cervical cancer. Carcinoma of 
the vagina associated with cervical cancer should be 
considered a separate disease entity from primary 
invasive carcinoma of the vagina. A study of in situ 
vagina cancer might reveal clues to the pathogenesis 
and etiology of cervical cancer. 
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In vitro ovulation from adult hamster ovary 
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Kansas City, Kansas 


The purpose of the study was to achieve in vitro ovulation in order to acquire corpora 
lutea in vitro al “time zero” of their formation. Such in vitro corpora lutea would later 
be the subject of studies on maintenance and lysis of corpora lutea in vitro. Ovaries from 
adult hamsters, explanted into chemically defined medium between 23:00 hours on the 
day of proestrus and 01:00 hours on the day of estrus, were examined in the culture 
medium at 10:00 hours on the day of estrus, Le., after 9 to 12 hours of incubation. 
Ovuiated follicles (young corpora lutea) of differing stages of corpus luteum formation 
were observed in some of the explants, but not all. Almost all ovutated ova, surrounded 
by their cumuli oophori, remained adherent to the area of rupture when the incubation 
was ended. In vitro ovulation occurs in chemically defined medium without added 
hormones. It is possible to obtain corpora lutea in vitro at “time zero” of their formation. 


IN THIS LABORATORY an ongoing interest in 
mechanisms of ovulation and in the maintenance and 
destruction of corpora lutea’ * has been reinforced by 
the utilization of in vitro organ culture methodology.* 3 

To study the endocrine control of the maintenance 
of corpora lutea, the rescue of corpora lutea from 
incipient or inevitable luteolysis, and the control of 
luteolysis, a desirable model system would include 
knowledge of—or the ability to monitor—“time zero” 
of corpus luteum formation. Such a system could have 
advantages over those in which luteal transformation 
of cells may appear to have occurred in vitro, or those 
in which corpora lutea are obtained from an animal 
and arbitrarily dated or not dated in subsequent ex- 
periments. 
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Materials and methods 


Adult, cycling, golden hamsters (60 to 100 grams, 
Con Olson) were housed at constant temperature (23° 
C.). fed Purina Lab Chow and water ad libitum, and 
maintained on a 14 hour light-10 hour dark schedule 
(lights on at 05:00, off at 19:00 C.S.T.). The hamsters 
were monitored for three consecutive 4 day cycles and 
then used in the experiments. The day of ovulation, 
characterized by a conspicuous vaginal discharge, was 
called day 1 of the cycle. The hamsters were killed by 
cervical dislocation at 23:00 and 24:00 hours on the 
day of proestrus, i.e., day 4 of their cycle, and at 01:00 
hours on the day of estrus. 

The ovaries were transferred aseptically into plastic 
Perri dishes (Lab-Tek Plastic Petri Dishes No. 4016), 
where removal of fat and stripping of the bursa and 
oviduct were performed aseptically in an Edgegard 
laminar flow hood (Model No. 4252), The ovaries were 
transferred to culture vessels (Bio Quest Organ 
Culture Dishes No. 3010) containing | ml. of modified 
culture medium 199.3 

To preclude the possibility of any pH shifts, the 
medium was modified to contain 2.2 Gm. per liter of 
sodium bicarbonate and the gas within the culture 
chamber contained 5 per cent CO, The pH of the 
modified medium 199 was 7.46. The media contained 
an indicator (phenol red) which at the working pH was 
a pinkish red. No change in color was observed during 
or after the incubation periods. 

In some culture vessels this culture medium con- 
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tained progesterone (Sigma), 4.8 ug per milliliter of 
medium. The pH of the medium with progesterone 
was 7.55. lt should be added that progesterone is not 
an osmoactive compound and available data indicate 
that no permeability barrier exists at the cell membrane 
for progesterone,® so that progesterone readily equili- 
brates within cells. 

The loaded culture vessels were placed in culture 
chambers’ and immediately gassed (95 per cent O2-5 
per cent CO., premixed, Puritan Bennett Corporation) 
for 4 minutes at the rate of 10 L. per minute. The time 
interval from cervical dislocation to culture was less 
than 2 minutes. The contralateral ovary from each 
animal provided an internal, uncultured, and unovu- 
lated control for the ovary incubated in vitro. The 
control ovary was dissected in the same manner as the 
ovary that was incubated, then immediately fixed in 
Bouin’s, 

The culture chamber, containing up to six culture 
vessels, was housed in a Precision Thelco Incubator 
(Model 6) at 34° C. until 10:00 hours of the following 
day. Oxygen content of the culture chambers was 
measured? 1 hour prior to the termination of the 
experiment. At the end of the incubation, the culture 
vessels were examined under a dissecting microscope 
for the presence of fresh ova. Photomicrographs were 
taken. The incubated ovaries were fixed in Bouin's. 
The fixed ovaries, both cultured and uncultured, were 
dehydrated through a graded ethanol series, cleared, 
embedded in paraffin, serially sectioned at 6 u, and 
stained with hematoxylin and eosin. 


Results 

The hamster ovary (Fig. 1, 4), incubated in basic 
medium, with no exogenous hormonal support. did 
not ovulate in vitro in every case. Large antral follicles 
are easily discernable and the presence of an ovum 
within the follicle can be seen (Fig. 1, B). There is no 
visible damage due to the dissection or manipulation of 
the ovary, and no evidence of ovulation. 

In vitro ovulations did, however, occur from such 
ovaries incubated in media without progesterone. 
When the ovaries were explanted at 23:00 hours and 
24:00 hours of proestrus, and 01:00 of estrus, the 
frequency of ovulated ovaries was 1/6, 2/6, and 4/6 
respectively, and there was only one ovum ovulated per 
ovary in each case. With progesterone in the medium 
(Fig. 1, C, D) the respective figures were 5/5, 6/6, and 
3/3 approximating the normal in vivo complement, 
ensued. 

There was no evidence of degeneration of the 
ovulated ova (Fig. 1, E). In such ova, the second meiotic 
spindle is visible under the membrane, parallel to the 
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surface and perpendicular to the position of the first 
spindle. Corona radiata cells surround the ova in each 
case. The incubated ovary (Fig. 2, A, C, E) and the 
contralateral unincubated ovary from the same animal 
(Fig. 2, B, D, F) illustrate that there are no significant 
differences between the two. Both ovaries contained 
preovulatory ova (Fig. 2) undergoing meiotic division 
and maturation. The unovulated ova, whether from 
control (Fig. 2, B, D, F) or experimental (Fig. 2, A, C, E) 
ovaries, are within their cumuli oophori, detached 
from the membrana granulosa (Fig. 2, A, B) and free 
floating within the follicular Auid (Fig. 2, C, D). 

The ruptured follicle or newly formed CL (Fig. 1, C, 
D) does not collapse at the time of ovum release and the 
oevulated ovum and granulosa cells adhere to the 
freshly ruptured areas of the follicular wall. The 
rupture in the follicle or newly formed CL initially 
appears to be closed by a single laver of cells (Fig. 3, B). 
The residual antrum persists in a somewhat collapsed 
state for a period of time and there is a proliferation of 
cells from the inner follicular wall of the presumptive 
CL into the residual cavity (Fig. 3, 4, D). 

In the postovulatory period, the markedly translu- 
cent area about the rupture point (Fig. 1, C) is indented 
(Fig. 3, C) due to a partial collapse of the follicle during 
early CL formation. The ruptured wall is then 
reinforced by several cell layers (Fig. 3, C, E). while the 
residual antrum ts further compressed (Fig. 3, E). 


Comment 


Our experimental design was chosen so as to ensure 
that necessary follicular maturation changes preceding 
ovulation would be accomplished in vivo by the animal. 
Such ovaries, containing mature preovulatory follicles, 
were destined to ovulate in vivo. When explanted into 
the basic culture medium with no hormones added, in 
vitro ovulation did not occur as regularly as in the 
animal. The few ovaries that did ovulate in vitro 
released a fraction of the normal full complement of 
ova. When progesterone was added to the culture 
medium, however, the normal full complement of ova 
was ovulated in vitro from every incubated hamster 
ovary. In this light, another species and model is being 
tested in our laboratory. Ovaries obtained from 
PMS-stimulated, immature rats have been incubated 
with progesterone under the same conditions as the 
hamster ovaries; they also yielded a profuse number of 
in vitro ovulations (Baranczuk and Fainstat, unpub- 
lished observations). 

Our physical manipulation of the ovary at explanta- 
uon did not. in itself, cause in vitro ovulation. The 
ovaries were manipulated during our dissections, 
transferred, and incubated without any apparent 
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Fig. 1. 4, Hamster ovary explanted at 23:30 hours on day of proestrus and incubated in medium 
without progesterone until 10:00 hours of next day. Note multiple, large, unovulated follicles. 
Manipulation and dissection during experimental procedure did not cause follicular rupture or 
ovulation. (x75.) B, Magnification of portion of ovary in Fig. 1, Æ. Ovum in normal location within 
unovulated follicle. There is no displacement of the ovum nor visible damage to the follicles due to 
experimental procedures. (X225.) C, Hamster ovary explanted at 23:15 hours on day of proestrus 
and incubated in medium containing progesterone, 4.8 jg per milliliter, until 10:00 hours of the 
next day. Multiple follicular ruptures are visible. (x 75.) D, Magnification of portion of ovary in Fig. 
1, C. A freshly escaped ovum, within its cumuli oophori, is loosely attached to the area of follicular 
rupture. (x200.) E, In vitro ovulated hamster ovum surrounded by corona radiata. Metaphase II 
chromosome configuration visible. (* 750.) 
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Fig. 2. 4, C, E, In vitro ovulated and unovulated follicles in hamster ovary incubated with 
progesterone. 4, Section of ovary incubated for 10 hours with progesterone shows unovulated 
follicle below and young CL above with collapsed antrum and rupture point sealed by single layer of 
peripheral cells. (x 122.) C, Preovulatory ovum within cumulus oophorus, detached from membrana 
granulosa and free-floating within follicular liquor, is from follicle shown in A, above. (x310.) E, 
Higher magnification of ovum in C, above, shows second meiotic spindle parallel to egg membrane 
surface and perpendicular to position of first meiotic spindle, as shown in F, at right. (x900.) Meiosis 
continued throughout the incubations and the corona radiata continued to surround ova. B, D, F, 
Contralateral control ovary from same animal as experimental ovary in left column. This ovary was 
fixed when ovary at left was explanted in vitro. This unincubated ovary shows state of follicular 
components at beginning of 10 hours of incubation. B, No ovulations occurred in this ovary, but the 
states of preovulatory follicles in B and A are essentially identical. (x 120.) D, Preovulatory follicle is 
similar to C, but corona in C may have undergone very early disaggregation of periovular cells. 
(<375.) F, Higher magnification of D shows ovum 10 hours younger than ovum in E, at left. Late 
anaphase of first meiotic division aligned perpendicular to egg membrane in contrast to E, showing 
metaphase II parallel to membrane. (x 960.) 
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Fig. 3. A, Portion of hamster ovary explanted at 23:45 hours on day of proestrus and incubated in 
medium containing progesterone, 4.8 wg per milliliter, until 10:00 hours of next day. Two ova were 
teased away from ovarian surface. However, a portion of the cumulus containing residual granulosa 
cells remains adherent to both sites of follicular rupture. Exact time of ovulation not known. The 
partial collapse of the presumptive corpora lutea indicates that the ovulations probably occurred 
earlier than those in Fig. 1, C and D. (x 225.) B and D, Higher magnifications of young CL in Fig. 2, 
A. Point of rupture at left is closed by a single layer of cells. Antral cavity is partially collapsed. There 
is an apparent early proliferation of cells from the base of the follicle wall into remaining follicular 
liquor. (B, x300; D, x960.) C and E, Sections from ovary treated as described in A, but 
demonstrating evidence of probably earlier in vitro ovulation and more advanced CL development, 
although treatments and timing were same as in B and D. The greater degree of follicle wall collapse, 
smaller amount of antral fluid, and increased thickness of follicle wall at site of stigma are 
representative of the appearance of the CL on the right in Fig. 3, A. (C, x300; E, x960.) 
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damage to the antral follicles protruding from the 
surface of the ovary (Fig. 1, 4, B). There was neither 
breakdown of the follicular wall nor displacement of 
the ovum within the antrum. Neal and Baker® reported 
that in vitro ovulation in the mouse was a rare event. 
They suggested that it was possibly due to the mecha- 
nical damage caused during the preparation of the 
explants. It appears more likely that the rare ovula- 
tions in their in vitro experiments correspond to the 
rare ovulations seen in our studies in the absence of 
progesterone. 

With progesterone in the chemically defined culture 
medium, 100 per cent of the explanted ovaries 
ovulated, Furthermore, multiple ovulations were mon- 
itored from each ovary (Fig. 1, C). Progesterone*was an 
essential part of the ovufatory responses observed. 
Rondell" has postulated that the steroid synthetic 
processes, particularly the synthesis of progesterone, 
are essential intermediates in the normal in vivo 
ovulatory process. Indeed, it is now clearer than before 
that gonadotropic stimuli to the ovary set in motion a 
series of active metabolic processes which culminate in 
ovulation, and local progesterone action on the follicle 
is important in the ovulation mechanism. 
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Explanting and incubating do not appear to ad- 
versely affect the ova in our experiments. Our data do 
not confirm the belief that mammalian follicles are too 
large and too active metabolically for adequate res- 
piratory exchange in culture.* The ovulated ova (Fig. 
1, D, E) exhibited no evidence of degeneration. Meiosis 
continued throughout the incubations and the corona 
radiata cells continued to surround each postovulatory 


ovum. This was further apparent on examination of 


unovulated, incubated follicles and their unincubated 
contralateral controls. The status of the ova in both 
types of ovaries appeared identical to each other (Fig. 
2) and to those described by Witschi® for vertebrates in 
general and by 
in particular. 





rman and Greenwald’ for hamsters 


The ruptured follicle or presumptive CL also 
showed no signs of degeneration. Moreover, recon- 
struction and remodelling of the wounded follicular 
structure was evident. There was repair of the wound 
in the follicle wall (Fig. 3, B), a proliferation of cells 
from the walls into the residual antral cavity (Fig. 3, D, 
E), a compression of the cavity (Fig. 3, A, B, C), and 
reinforcement of the wounded wall by additional layers 
of cells (Fig. 3, C, E). 
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Epidermoid cysts of the ovary: A report of five 


cases with histogenetic considerations and 
u 


Itrastructural findings 
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Five cases of epidermoid cysts of the ovary are added to the two reported in the literature. 
This rare lesion was uniformly an incidental finding in the study of hysterectomy 
specimens. lis main interest is in its histogenesis, which is suggested to involve metaplasia 
af the coelomic surface epithelium of the ovary. Ultrastructural evidence is one case 





strongly favors this possibility, thus adding another line of differentiation to those already 
established for the multipotent coelomic epithelium. However, some cases may be teratoid 
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Epirpermoro cysts of the ovary are defined as cystic 
structures lined solely by mature squamous epithelium 
and containing only keratinized debris. They represent 
an extremely rare condition in the ovary, with only two 
cases reported in the recent English literature.’ In the 
testis, although they are also rare, they seem to be 
numerically significant, and a recent article from the 
Armed Forces Institute of Pathology reported a review 
of 69 cases.” To our knowledge, this is the first report 


on epidermoid cysts of the ovary in the American 


; 
literature. 


Material and methods 

Four cases of ovarian epidermoid cysts were found 
among 1,550 consecutive ovarian neoplasms, an inci- 
„24 
more recent material. Tissue was fixed and stained 





dence of í per cent. An additional case was seen in 


routinely, and in four cases, serial sections of the 
lesion-containing blocks were obtained. Formalin-fixed 
tissie from Case No. 5 was repeatedly washed in 
S-colliciine buffer. asmicated, and embedded in Epon- 
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, as has been suggested for the analogous lesion in the testis. 


Araldite mix; ultrathin sections were stained with lead 
citrate and uranyl! acetate and examined with a Philips 
200 electron microscope. 

The light microscopic criteria of selection included 
the following: (1) cyst contents composed exclusively of 
keratinized debris, with absence of hair and/or seba- 
ceous secretion; (2) absence of other teratoid tissue 
components within the neoplasm, such as cutaneous 
adnexa, respiratory organ-like epithelium, etc.; (3) 
absence of endometrial, mucinous, or transitional-type 
epithelia; (4) absence of a granulomatous reaction 
within the wall which may have effaced other tissue 
components. l 


Results 


All cases were coincidental findings in total abdomi- 
nal hysterectomy specimens (Table I). In two instances, 
the operations were performed because of multiple 
leiomyomas, in one instance, because of adenomyosis; 
in one, because of adenoacanthoma of the endomet- 
rium; and in one, because of metrorrhagia with no 
macroscopic or mircoscopic uterine lesion. The ovarian 
lesion was not clinically suspected in any case. All 
lesions were unilateral. The patients ranged from 29 to 
64 years old, with a mean age of 44 years. Only the 
oldest patient was postmenopausal. 

Gross findings. The cyst diameters ranged from 2 to 
14 mm., with a mean of 7.4 mm. They were well 
delineated from the ovarian parenchyma, with smooth 
inner surfaces and lumina containing keratin debris 
(Fig. 1). Four lesions were unilocular and only one was 
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Table I. Epidermoid cysts of the ovary 











Size 
(mm.) 





Location 
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Histologic features Other findings 





1 43 Left 12 Subcortical Granular layer, Leiomyomas 
calcified keratin 

2 53 Left 2 Subcortical Absent granular Adenomyosis 
layer 

3 29 Right 3 Subcortical Granular layer, = 
calcified keratin, 
multilocular 

4 33 Left 6 Hilar Granular layer Leiomyomas 

5 64 Left 14 Subcortical Granular layer Endometrial 

adenoacanthoma 
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METRIC |Ì 2 


Fig. 1. Gross appearance of a small, unilocular, smooth-walled 
cyst containing keratin debris (Case No. 5, Colorado Univer- 
sity Medical Center, Pathology Department, No. 74S-6567). 


multilocular. In four instances, the cysts were situated 
cortically or paracortically, and one was found in the 
ovarian hilus. In all cases, the ovaries had an unre- 
markable external appearance, and the lesions were 
found only after the ovaries were sectioned. 
Histologic findings. The cysts were delineated from 
the ovarian parenchyma by a band of fibrous tissue in 
which no inflammatory reaction was present (Fig. 2). 
No evidence of adjacent scar tissue was present at any 
level. The lining consisted of a thin squamous 
epithelium in which intercellular bridges were easily 
recognized (Fig. 2). In all but one cyst a prominent 
granular cell layer was present (Fig. 3). No atypism was 
noted at any level. In the multicystic lesion, all cavities 
were lined by the same kind of epithelium. The cyst 


contents were concentrically laminated keratinized 
material, calcified in two instances. 

No in-foldings of the coelomic surface ovarian lining 
were noted, except in Case No. 3 in which a minute 
germinal inclusion cyst was present and contained a 
psammoma body. This cyst was not continuous with 
the epidermoid cyst, and there was no evidence of 
continuity between the surface epithelium and the 
epidermoid cyst in any case. In the hilar cyst, serial 
sections did not show any communication with hilar 
mesonephric remnants, which were not identified in 
sections from this ovary. The cyst was not surrounded 
by smooth muscle, as often found around rete 
structures. The histology of the ovarian parenchyma in 
all five cases was compatible with the age of the patient, 
and no special features were noted. No inflammatory 
foci were present at any level in any case. 

Electron microscopic findings. In Case No. 5 the 
cyst lining with three to four cell layers rested on a thin 
basal lamina surrounded by abundant collagen fibers 
(Fig. 4). The lining cells were uniform in size and 
polygonal in shape. Complex interdigitated plasma 
membranes were present with well-formed des- 
mosomal attachments, more prominent toward the 
luminal border, where terminal junctions were also 
noted (Fig. 5). The luminal border demonstrated 
numerous microvilli. The cytoplasm contained large 
numbers of aggregated tonofilaments, converging on 
desmosomal junctional complexes (Fig. 4). Pinocytotic 
vesicles were present along the paraluminal cell 
margins, mitochondria were scanty, and profiles of 
both granular and agranular endoplasmic reticulum 
were few in number but widely dilated. Moderate 
numbers of non—membrane-bound lipid droplets were 
present, as were large autophagic vacuoles. Nuclei 
showed relatively uniform chromatin, with few 
peripherally or centrally situated nucleoli. The nuclear 
membrane showed frequent in-foldings, with numer- 
ous groovelike cytoplasmic invaginations (Figs. 4 and 
5). 
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Fig. 2. Low-power photomicrograph showing pure squamous epithelium-lined cyst containing 
keratin debris and surrounded by fibrous tissue. (Hematoxylin and eosin. Original magnification 


x60.) 


Comment 


These cysts appear to be of no clinical significance 
because of their small size and the absence of atypia of 
their linings, although a recent report? illustrates a 
primary pure squamous cell carcinoma of the ovary 
which may perhaps represent a malignant counterpart. 
Their small size is due to the sole presence of squamous 
epithelium with slow and scanty shedding of keratin 
and absence of secretion of any fluids which may 
increase their size and thus make them clinically 
evident. No scar tissue was present at any level to 
suggest a mature remnant of a previous locally healed 
teratoid malignancy, as in cases reported in the testis.’ 

The main question which this lesion raises is that of 
its histogenesis. In the testis, two likely origins have 
been considered. The most probable is a one-sided 
development of a teratoma,’ as illustrated by carcinoid 
and retinal anlage tumors in both the testis and the 
ovary. Another possibility is that of metaplasia of the 
rete testis structures, as was claimed in one instance." 
The single case report claiming an origin from 
seminiferous tubules® is not well documented. 

To these possibilities we may add another in the 
ovary: the coelomic surface epithelium, which is known 
to possess the histogenetic potential for differentiation 
into tubal, endometrial, endocervical, and transitional- 
type epithelia. Within these differentiations, squamous 
metaplasia may occur in the endometrial, endocervical, 
or transitional epithelium. Isolated squamous meta- 
plasia of the peritoneum has also been documented in 





Fig. 3. Detail of lining showing stratified squamous epitheli- 
um with a prominent granular layer and without atypia. 
(Hematoxylin and eosin. Original magnification x 300.) 


the literature,” and we have seen this pattern in the 
surface lining epithelium in the parahilar region in a 
case which was not Millerian in origin. There is no 
reason to doubt pure squamous metaplasia as one of 


526 Nogales and Silverbérg 


March 1, 1976 
Am. J. Obstet. Gynecol. 





Fig. 4. Electron micrograph (Case No. 5) showing epithelial cells separated from collagen fibers by a 
basal lamina (BL). The cell at the bottom of the figure contains numerous tonofilaments 
(arrowheads). Lipid droplets (L) are prominent, as are interdigitating cytoplasmic membranes 
(arrows). The nucleus at lower right shows invaginations of cytoplasm. (x 10,080.) 


the potentialities of the Müllerian derivatives of the 
coelomic epithelium. The presence of a well esta- 
blished granular layer in our cases, otherwise not 
found in normal squamous epithelium of presumed 
Mullerian origin, does not rule out such an origin, 
since these epithelia and their neoplastic derivatives 


can under adequate stimuli develop keratinization, as 
in prolapse of the cervix, endometrial adenocantho- 
8 ichthyosis uteri, and ovarian mucinous? and 
Brenner tumors.!° 

Ultrastructural findings in Case No. 5 support the 
notion of a metaplasia of coelomic-derived epithelium. 


ma, 
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Fig. 5. Electron micrograph of luminal surface of cyst (Case No. 5), showing numerous blunt 
microvilli and desmosomal junctions with tonofilaments (arrows). Other thin filaments are 
prominent in the cytoplasm. Dilated intercellular spaces contain cytoplasmic processes (P). A few 
profiles of dilated granular endoplasmic reticulum (E) are seen. The nucleus is prominently 


indented. (x 12,340.) 


The cyst contents were typical laminated keratin (Fig. 
1), and optical microscopy showed the presence of a 
granular cell layer in most areas. However, cells lining 
the cyst were characterized ultrastructurally by surface 
microvilli, complex interdigitating plasma membranes 
with prominent desmosomal junctions, numerous in- 


tracytoplasmic lipid droplets and autophagic vacuoles, 
frequent in-foldings of the nuclear membrane with nu- 
merous nuclear grooves, and relative paucity of mito- 
chondria and endoplasmic reticulum. These findings 
are characteristic of Walthard cells nests and of 
Brenner tumors, both of which are derived from the 
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coelomic epithelium.“ An unusual finding in this 
case was the presence of numerous tonofilaments, the 
aggregation of which represented the ultrastructural 
manifestation of the squamous metaplasia noted at the 
optical microscopic level. Since the ovarian cyst in this 
case coexisted with an adenoacanthoma of the en- 
dometrium, perhaps the stimulus, hormonal or other- 
wise, to squamous metaplasia affected both tissues. 
Case No. 4 suggests possible metaplasia of the rete 
ovarii, as has been considered in the homologous lesion 
in the testis.» Arguments have been advanced for both 
a coelomic and a mesonephric derivation of the rete 
ovarii, so this case may or may not also favor an 
ultimate coelomic origin for the epidermoid cyst. 
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Similarly, it has also been considered that coelomic- 
derived neoplasms such as the Brenner tumor may 
have originated in the rete when they are hilar in 
location.” 

Despite these suggestions, we have no way to discard 
a possible teratoid origin for these lesions in some 
cases, and arguments favorable to this possibility may 
be equally solid. It may be pertinent to mention that we 
have seen a sixth ovarian lesion identical to the five 
herein reported except for its larger size, intraluminal 
hairs, and a mild granulomatous reaction in the 
stroma. Since this case was excluded from the present 
series by the criteria defined above, it is difficult to 
ascertain its possible relationship to the other five cases. 
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Honoring its commitment to better fetal, neonatal and maternal care, Roche Mon 
Electronics introduces a new fetal monitor with dramatically expanded capabilities. 

The Fetasonde® 2104 is capable of continuous fetal and/or maternal monitoring 
throughout labor and delivery. The improved counting circuits and displays of the Ail J 
2104 provide more meaningful data, for a broader range of patients than ever before." 

Only Fetasonde 2104 combines outstanding accuracy, flexibility and ease of use with\ 


these important technological advantages: 


- Choice of indirect or direct fetal heart rate monitoring. 

- Unique multi-crystal cloverleaf transducer. 

- Ultrasonic ranging for accurate counting. 

- Beat-to-beat heart rate and ECG recording for mother, fetus 
or neonate, for examination of short term variability patterns 
and arrythmias. 

- Full clinical range of fetal heart rate counting in both direct 
and indirect modes. 

- Unique credence and poor-signal verification logic, increases 
data reliability. 

- Automatic Arteriosonde® 1216 maternal blood pressure 
monitoring and permanent record with the 2104. 
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ROCHE ...improving patel care through technology. 

Roche offers reliable, high performance instruments for 
obstetrics, pediatrics, cardiology, surgery and intensive care. 
The stringent standards we apply to the development, manu- 
facture and clinical testing of all Roche instruments assure you 
of providing your patients with the very best care. 

For advanced application consultation, system planning, 
operational training or service, Roche is ready to supply 
immediate professional and skilled assistance. 

ROCHE people and products...on call or in attendance, 
around the clock, seven days a week. 

For more information, write for literature. Or phone your 
Roche Medical Electronics representative today. 
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Prudent Practice... 


Some sensible steps physicians take before prescribing 
an oral contraceptive 









{ Appropriate 
Oratory procedures 





Acomplete 
medical history 


Careful 
patient 
instruction 
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And when you prescribe a 


combination oral contraceptive, 


it's also prudent practice to 


employ the lowest effective dose 


of estrogen that is otherwise 
acceptable. 
+ For many women, this could 


mean Loestrin 1/20— 20 mcg of 


ethinyl estradiol in combination 
with 1 mg of norethindrone 
acetate. 


As you would expect, irregular 


bleeding and occasionally the 
absence of bleeding, especially 





























‘And with the Pill... 
“it would appear 
prudent to limit 
estrogen exposure to 
that amount which 
will successfully 
fulfill the purpose 
for which oral 
contraceptives 
were devised, 
namely, to prevent 
conception.”* 
Hence, good 
therapeutics 
would indicate 
the lowest 
effective dose 
of estrogen 
that is otherwise 
acceptable. 
“Preston SN: 


Contraception 6:17 
(July) 1972. 
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during the first few cycles, 

are more frequent with 

Loestrin 1/20 than with combi- 

nations containing larger 

doses of estrogen. Nevertheless, 

Clinical trials demonstrated 

that more than 85% of the 

subjects, some of whom experi- 

enced such irregular cycles, 

found Loestrin 1/20 an accept- 

able oral contraceptive. 
Effective contraception... 

with a low dose of estrogen— 

a tough combination to beat. 


The lowest dose of a proven 
effective estrogenina _ 
combination oral contraceptive 


LOESIRIN 12C 


Each white tablet contains 1 mg norethindrone acetate 
and 20 mcg ethinyl estradiol 
each brown tablet contains 75 mg ferrous fumarate, USP 
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See next page tor prescribing information. 


LOESTRIN 1/20 

Each white tablet contains: 

norethindrone acetate (17 
alpha-ethinyl-19-nortestosterone acetate)... 1 mg 

ethinyl estradiol l 


Each brown tablet contains 

75 mg ferrous fumarate, USP 

BRIEF SUMMARY OF 

PRESCRIBING INFORMATION 

SPECIAL NOTE 

Oral contraceptives have been marketed in the United 
States since 1960. Reported pregnancy rates vary from 
product to product. The effectiveness of Loestrin 1/20 
is somewhat lower than that of the higher-dose con 
bination products. Both provide almost completely 
effective contraception. 

The dropout rate for medical reasons, as observed 
in the clinical trials that were conducted with 
Loestrin 1/20, appears to be somewhat higher 
than observed with higher-dose combination prod- 
ucts. This higher dropout rate was observed to be due 
particularly to irregular bleeding. 

An increased risk of thromboembolic disease 
associated with the use of hormonal contraceptives 
has now been shown in studies conducted m both 
Great Britain and the United States. Other risks, such 
as those of elevated blood pressure, liver disease, and 
reduced tolerance to carbohydrates, have not been 
quantitated with precision. 

Long-term administration of both natural and syn- 
thetic estrogens in subprimate animal species in mul- 
tiples of the human dose increases the frequency for 
some animal carcinomas. These data cannot be trans- 
posed directly to man. The possible carcinogenicity 
due to the estrogens can neither be affirmed nor re- 
futed at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 


INDICATION 

Loestrin 1/20 is indicated for the control of 
conception. 

CONTRAINDICATIONS 

1. Thrombophlebitis, thromboembolic disorders, 
cerebral apoplexy, ora past history of these conditions. 

X Markediy impaired liver function. 

3. Known or suspected carcinoma of the breast. 

4. Known or suspected estrogen-dependent 
neoplasia. 

s- Undiagnosed abnormal genital bleeding. 

6, Pregnancy. 

WARNINGS 

1. The physician should be alert to the earliest mani- 
festations of thrombotic disorders ( thrombophlebitis, 
cerebrovascular disorders, pulmonary embolism, and 
retinal thrombosis). Should any of these occur or be 
suspected, the drug should be discontinued imme- 
diately. 

Retrospective studies of morbidity and mortality in 
Great Britain and studies of morbidity in the United 
States have shown a statistically significant associa- 
tion between thrombophlebitis, pulmonary embo- 
lism, and cerebral thrombosis and embolism and the 
use of oral contraceptives. There have been three 
principal studies in Britain ©? leading to this con- 
clusion, and one? in this country. The estimate of the 
relative risk of thromboembolism in the study by 
Vessey and Doll? was about sevenfold, while Sartwell 
andassociates in the United States founda relative risk 
of 4.4, meaning that the users are several times as 
likely to undergo thromboembolic disease without 
evident cause as nonusers. The American study also 
indicated that the risk did not persist after discon- 
tinuation of administration, and that it was not en- 
hanced by long continued administration. The 
American study was not designed to evaluate a dif- 
ference between products. However, the study 
suggested that there might be an increased risk of 
thromboembolic disease in users of sequential prod- 
ucts. This risk cannot be quantitated, and further 
studies to confirm this finding are desirable. 

>. Discontinue medication pending examination if 
there is sudden partial or complete loss of vision, or 


if there is a sudden onset of proptosis, diplopia, or 
migraine. If examination reveals papilledema or ret- 
inal ene ea medication should be withdrawn. 

3. Since the safety of Loestrin 1/20 in pregnan 
has not been demonstrated, it is recomended i diat 
for any patient who has missed two consecutive 
periods, pregnancy should be ruled out before con- 
tin ning: e contraceptive regimen. If the patient has 
not adhered to the prescribed schedule, the possibil- 
ity of pregnancy should be considered at the time of 
the first missed period. 

4- A small fraction of the hormonal agents in oral 
contraceptives has been identified in the milk of 
mothers receiving these drugs. The long-range effect 
to the nursing infant cannot be determined at this 
time. 

PRECAUTIONS 

1. The pretreatmentand periodic physical examina- 
tions should include special reference to breasts and 
pelvic organs, including Papanicolaou smear, since 
estrogens have been known to produce tumors, some 
of them malignant, in five species of subprimate 
animals. 

2. Endocrine and possibly liver function tests may 
be affected by, treatment with Loestrin 1/20. There- 
fore, if such tests are abnormal in a patient takin 
Loestrin 1/20, it is recommended that they be reped 
after the drug has been withdrawn for two months. 

3. Under the influence of estrogen-progesto- 
gen preparations, preexisting uterine fibromyomata 
may increase in size. 

4. Because these agents may cause some degree of 
fluid retention, potions which might be influenced 
by this factor, such as epilepsy, migraine, asthma, car- 
diac or renal dysfunction, require careful observation. 

5. An alteration in menstrual patterns in many pa- 
tients is likely to be induced by using Loestrin 1/20 
The amount and duration of flow and cycle length 
may be variable. Because of these irregular bleeding 
patterns, it is important that the physician take this 
into consideration when attempting to determine if 
persistent bleeding is from organic causes. 

6. Patients with a history of psychic depression 
should be carefully observed a the drug discon- 
tinued if the depression recurs to a serious degree. 

7. Any possible influence of prolonged Loestrin 
1/20 therapy on pituitary, ovarian, adrenal, hepatic, 
or uterine function awaits further study. 

8. A decrease in glucose tolerance has been observed 
in a significant percentage of patients on oral con- 
traceptives. The mechanismof this decrease is obscure. 
For this reason, diabetic patients should be carefully 
observed while receiving Loestrin 1/20 therapy. 

9. The age of the patient constitutes no absolute 
limiting factor, although treatment with Loestrin 1/20 
may mask the onset of the climacteric. 

10. The pathologist should be advised of Loestrin 
1/20 therapy when relevant specimens are submitted. 

11, Susceptible women may experience an increase 
in blood pressure following administration of con- 
traceptive steroids. 

ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING ORAL 
CONTRACEPTIVES 

Astatistically significant association has been demon- 
strated between use of oral contraceptives and the 
following serious adverse reactions: 
Thrombophlebitis Cerebral thrombosis 
Pulmonary embolism 

Although available evidence is suggestive of an 
association, such a relationship has been neither con- 
firmed nor refuted for the following serious adverse 
reactions: 

Neuro-ocular lesions, eg, retinal thrombosis and 
optic neuritis 

The followingadverse reactionsareknowntooccur 
in patients receiving oral contraceptives: 


Nausea Change in menstrual 
Vomiting flow 
Gastrointestinal Amenorrhea during and 
symptoms {such as after treatment 
abdominal cramps and Edema 
bloating) Chloasma or melasma 
Breakthrough bleeding Breast changes: tender- 
Spotting ness, enlargement, and 


secretion 


Change in weight Cholestatic jaundice 
(increase or decrease) Migraine 

Changes in cervical Rash í Allergic) 
erosion and cervical Rise in blood pressure in 
secretions susceptible individuals 


Suppression of lactation 
when given imme- 
diately postpartum 
Although the following adverse reactions 

have been reported in users of oral contraceptives, an 

association has been neither confirmed nor refuted: 


Mental depression 


Anovulation post Dizziness 

treatment Fatigue 
Premenstrual-like Backache 

syndrome Hirsutism 
Changes in libido Loss of scalp hair 
Changes in appetite Erythema multiforme 
Cystitis-like syndrome Erythema nodosum 
Headache Hemorrhagic eruptio 
Nervousness Itching 


The following laboratory results may be altered 
by the use of oral contraceptives: 

Hepatic function: increased sulfobromophthalein 
retention and other tests 

Coagulation tests: increase in prothrombin, factors 
VII, VIIL IX, and X. 

Thyroid function: increase in PBI and butanol 
extractable protein-bound iodine, and decrease in T? 
uptake values 

Metyrapone test 

Prognanediol determination 
DOSAGE AND ADMINISTRATION 
Special Notes on Administration 
Menstruation usually begins two or three days, but 
may begin as late as the fourth or fifth day, after the 
brown tablets have been started. Because of the rela- 
mey low estrogenic content, Loestrin 1/20 is not a 
good cyclic regulator. There are patients whose in- 
herent hormone balance will require larger amounts 
of estrogen to achieve cyclic regularity than that 
contained in Loestrin 1/20. These patients experience 
altered bleeding patterns, which do not conform to 
treatment heiek , while raking the white Loestrin 
1/20 tablets. However, it is important that patients 
adhere to the dosage schedule regardless of when 
bleeding occurs. 

The occurrence of altered bleeding is highest in 
Cycle 1. The majority of patients will have seven days 
or less of total bleeding during the 28-day cycle 
(including both withdrawal bleeding and 
breakthrough bleeding and spotting). Should irreg- 
ular bleeding occur, patients should be reassured and 
instructed to continue taking the tablets as directed. 
If by the third cycle the irregular patterns are unac- 
ceptable, consideration should be given to changing 
the medication to a product wih higher estrogen 
content (Norlestrin®-1 mg or Norlestrin-2.5 mg). The 

hysician should be alert to the fact that the irregular 
Pierding patterns could mask bleeding from organic 
causes, and appropriate diagnostic measures should be 
taken if the bleeding persists or continues after chang- 


ing to a higher estrogen-content product. s€ 
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Teamwork... 


New 3rd Edition! 
MANAGEMENT OF HIGH-RISK 
PREGNANCY AND INTENSIVE 
CARE OF THE NEONATE 


Directed toward the entire perinatal team, this new 
edition provides a concise approach to diagnosis and 
management in perinatal medicine. In outline form, the 
material is divided into five sections: Part I, “Diagnosis 
and Management of the High Risk Fetus and Neonate”, 
covers principles of care throughout the perinatal period. 
Part II, “Serious Obstetric Problems and the Perinate’’, 
discusses various complications of pregnancy such as 
malpresentation, hypertensive states, placental bleeding, 
and more. Part III, “Postnatal Disorders”, covers the 
pediatric side of perinatology. Part IV, “Prognosis in the 
High Risk Perinate’, covers perinatal mortality and 
morbidity including what is now known in short and 
long range views. Part V, “Prevention”, presents socio- 
economic, medical and obstetric measures to prevent 
prematurity and high-risk pregnancy. 

By S. Gorham Babson, M.D.; Ralph C. Benson, M.D.; Martin L. 
Pernoll, M.D.; and Gerda |. Benda, M.D. September, 1975. 3rd 
edition, 316 pages plus FM I-XIV, 7” x 10”, 82 illustrations. 
Price, $16.50. 


a coordinated effort by 
skilled professionals 


MOSBY 


TIMES MIRROR 
THE V MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST LOUIS MISSOURI 63141 


Emergency! 





Fast, accurate information . . . 

when you need it, wherever you need it, from Sonicaid’s battery 
powered, portable, fetal heart detectors. 

Sonicaid also manufactures a comprehensive line of AC powered 
fetal heart detectors and fetal /maternal monitors. Write or phone 
Executive Vice President John Scales today for complete 
information. 

D205 Portable Diagnostic Fetal Heart Detector 

directional, ultra-sound transducer’s output fed to stethoscope- 
style headset, loudspeaker or tape recorder. 


SONICATS 


P.O. Box 714 Fredericksburg, VA 22401 (703) 371-6820 Telex 827304 


THE UNIVERSITY OF CALGARY 
FACULTY OF MEDICINE 


Applications and nominations are invited for 
the position of Professor and Head, Divi- 
sion of Obstetrics and Gynaecology, and 
Director of the Department of Obstetrics 
and Gynaecology, Foothills Hospital. 


The successful applicant will be expected to 
have an interest in undergraduate and gradu- 
ate medical education, and to be a well es- 
tablished active investigator. 


The position is to be filled July 1, 1976, or as 
soon as possible. Salary will be according to 
qualification and experience. 


Nominations and/or applications will be re- 
ceived by Dr. L. E. McLeod, Dean, Faculty of 
Medicine, The University of Calgary, Calgary, 
Alberta, T2N 1N4, Canada. 


Applications are to be accom- 
panied by a detailed curriculum 
vitae. 





When 2 miked infestien causes a vaginal 
problem...two agents may one. 





infection with Candida... 


as well as Trichomonas vaginalis.” 


Burning, erythema, itching and discharge are 
common symptoms of a variety of vaginal 
infections. It is therefore important to realize 
that vaginal infection can be mixed. The 
coexistence of Candida and Trichomonas 
vaginalis, for example, is not uncommon. 

A topical fungicide will usually control the 
yeast infection of candidiasis. 

Flagyl® (metronidazole) is the recognized 
treatment of choice for trichomonal vaginitis, 
which is often characterized by a bubbly, thin, 
yellow to light green or grey discharge. 

In addition, secondary symptoms of pruritus 
vulvae, soreness, irritation, burning, dyspareu- 
nia, offensive odor and, occasionally, urinary 
frequency may occur. The systemic action 

of Flagyl may usually be relied upon to 
eliminate trichomonads from the vagina, the 
paraurethral and Bartholin’s glands, and the 
bladder as well. 


Therapy of choice for women: One 250-mg. 


Flagyl tablet orally three times daily for ten 


“..the patient may have concurrent 





days in conjunction with treatment of her 
male partner, when he has been shown to 
harbor the organism. 

The only choice for infected men: One 
250-mg. Flagyl tablet orally two times daily 
for ten days concurrent with treatment of his 
infected female partner. Topical medications 
are useless in men. Only the systemic action of 
Flagyl can eliminate trichomonads entrenched 
in the male genitourinary tract. 


1. ing L. J. and Kasdon, S. C.: A New Look at Vulvovaginitis, ed. 2, Chicago, Searle & Co., 
1972, p. 11. 


Flagyl 


metronidazole 


Make sure trichomoniasis 


isn’t left behind. 





Flagyl 


(metronidazole) 


indications: For the treatment of trichomoniasis in 
both. male and female patients and in the sexual 
partners of patients with a recurrence of the infec- 
tlon-provided trichomonads have been confirmed 
by appropriate laboratory procedures {wet smear or 
culture). The oral tablets are indicated also for 
acute intestinal amebiasis (amebic dysentery} and 
amebic liver abscess. 

Contraindications: Evidence or history of blood 
dysctrasia, active organic disease of the CNS, the 
firstirimester of pregnancy and a history of hyper- 
sensitivity to metronidazole. . 
Warnings: Flagyl shouid not be used in the first 
trimester of pregnancy (see Contraindications). Use 
with discretion during the second and third trimes- 
ters of pregnancy and restrict to those pregnant 
patients not cured by topical measures. Fiagyi 
{metronidazole} is secreted in the breast milk of 
hursing mothers. It is not known whether this can 
be injurious to the newborn. 

Nate: Tumorigenicity Studies in Rodents. Metro- 
fidazole has shown evidence of tumorigenic activ- 
ity in a number of studies involving chronic, oral 
administration in mice and rats. 

Most prominent among the effects in the mouse 
was: the promotion of pulmonary tumorigenesis. 
This has been observed in all five reported studies 
in that species, including one study in which the 
animals were dosed on an intermittent schedule 
{administration during every fourth week only}. The 
published results of one of the mouse studies indi- 
cate increases in the incidence of malignant iym- 
phomas as well as pulmonary neoplasms associated 
with: Hfetime feeding of the drug. All these effects 
are Statistically significant. 

Two long-term toxicity studies in the rat have 
been completed. There was a statistically signifi- 
cani increase in the incidence of various neo- 
plasms, particularly mammary tumors, among 
female rats administered metronidazole over that 
noted in the concurrent female control groups. 

Unpublished results of a lifetime tumorigenicity 
study in hamsters have been reported to be negative. 
Precautions: Mild feukopenia has been reported 
during Flagyl use; total and differential leukocyte 
counts are recommended before and after treat- 
ment with the drug, especially if a second course 
is necessary. Aveid alcoholic beverages during 
Flagyl therapy because abdominal cramps, vomiting 
andtiushing may occur. Discontinue Flagyl promptly 
if abnormal neurologic signs occur. Exacerbation 
of moniliasis may occur. In amebic liver abscess, 
aspirate pus during metronidazole therapy. 
Adverse Reactions: Nausea, headache, anorexia, 
vomiting, diarrhea, epigastric distress, abdominal 
cramping, constipation, a metallic, sharp and un- 
pleasant taste, furry tongue, glossitis and stomatitis 
possibly associated with a sudden overgrowth of 
Monilia, exacerbation of vaginal moniliasis, an oc- 
casional reversible moderate leukopenia, dizziness, 
vertigo, incoordination and ataxia, numbness or 
paresthesia of an extremity, fleeting joint pains, 
confusion, irritability, depression, insomnia, mild 
erythematous eruptions, “weakness,” urticaria, 
flushing, dryness cf the mouth, vagina or vulva, 
pruritus, dysuria, cystitis, a sense of pelvic pres- 
sure, dyspareunia, fever, polyuria, incontinence, 
decrease of libido, nasal congestion, proctitis, 
pyuria and darkened urine have occurred in pa- 
tients receiving the drug. Patients receiving Flagyl 
may experience abdominal distress, nausea, vomit- 
ing or headache if alcoholic beverages are con- 
sumed. The taste of alcoholic beverages may also 
be modified. Flattening of the T wave may be seen 
in ECG tracings. 

Dosage and Administration: For Trichomoniasis. in 
the female: One 250-mg. tablet orally three times 
daily for ten days. Courses may be repeated if re- 
quired in especially stubborn cases; in such pa- 
tents an interval of four to six weeks between 
courses and total and differential leukocyte counts 
before, during, and after treatment are recom- 
mended. Vaginal inserts of 500 mg. are availabie 
for use, particularly in stubborn cases. When the 
vaginal inserts are used, one 500-mg. insert is 
placed high in the vaginal vault each day for ten 
days and the oral dosage is reduced to two 250-mg. 
tablets daily during the ten-day course of treat- 
ment. Do not use the vaginal inserts as the sole 
form of therapy. In the male: Prescribe Fiagyl only 
when trichomonads are demonstrated in the uro- 
genital tract, one 250-mg. tablet two times daily for 
ten days. Fiagyl should be taken by both partners 
over the same ten-day period when it is prescribed 
for the male in conjunction with the treatment of 
his female partner. 

For Amebiasis. Adults: For acute intestinal ame- 
blasis, 750 mg. orally three times daily for 5 to 10 
days. For amebic liver abscess, 500 to 750 mg. 
orally three times daily for 5 to 10 days. Children: 
35 to 50 mg./kg. of body weight/24 hours, divided 
into three doses, orally for ten days. 

Dosage Forms: Oral tablets, 250 mg. Vaginal inserts, 
500 mg.; inactive ingredients are lactose, potato 
starch, polyvinyl alcohol and hydrogenated castor oil. 


[SEAR | Searle & Co. 
RAG LE | San Juan, Puerto Rico 00936 


Address medical inquiries to: G. D. Searle & Co. 
Medical Department, Box 5110, Chicago, III. 60680 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid ___. — library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 


C] NEW SIZE (8% x 11") for 1978 copies 
OLD SIZE (7%" X 10%") for copies prior to 1975 





Name Sh ite rg 
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MOSBY 


TIMES MIRROR 





THE C. V. MOSBY COMPANY 
41830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
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hichis the abnorma 
regnancy? 


Your answer 
could be crucial! 


New 2nd Edition! 
RISKS IN THE PRACTICE OF MODERN OBSTETRICS 


This outstanding new edition is a review of current concepts 
and practices in obstetrics with emphasis on recognition, avoid- 
ance, and management of both natural and iatrogenic risks. 
Discussions have been thoroughly updated and expanded to 
incorporate all areas of prenatal risks, including genetic, en- 
docrine-deficient and drug induced problems. Infertility, in- 
duction of labor, therapeutic abortion, and evaluation of risks 
in current obstetrical practice are also detailed. An excellent 
chapter on fetal monitoring examines instruments and their 
use, techniques and interpretation of intrapartum fetal heart 
monitoring, and fetal scalp blood sampling. Other explicit dis- 
cussions include a look at prostaglandins, various surgical 
complications of pregnancy, and anesthetic difficulties. 

Edited by Silvio Aladjem. M.D.; with 21 contributors. Introduction by E. J. 


Quilligan, M.D. November, 1975. 426 pages plus FM I-XIV, 7” x 10%, 172 
illustrations. Price, $32.50. 
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THE DEPARTMENTS OF OBSTETRICS AND GYNECOLOGY OF THE FACULTIES 
OF MEDICINE OF THE UNIVERSITIES OF THE PROVINCE OF QUEBEC 


ANNOUNCE: 
A SYMPOSIUM ON FETAL MONITORING 


The Symposium will be held at the Chateau Frontenac in Quebec City, Canada, from Wed- 
nesday, April 21st to Saturday, April 24th 1976. The three days will be devoted to the study of 
recent advances in monitoring the fetal heart and uterine contraction. Internationally known ex- 
perts in these fields will be giving presentations. Lectures and workshops have been organised 
for physicians and nurses interested in the subjects. 


Official languages will be English and French with simultaneous translation available. 


Registration will be closed April 1st 1976. The regular fee will be: physieians, one hundred and 
fifty canadian dollars ($150.00); nurses, fifty dollars ($50.00), including three breakfasts and two 
lunches at the Chateau Frontenac. For registration after April Ist, the fee will be: physicians, two 
hundred dollars ($200.00); nurses, seventy-five dollars ($75.00). Cheques should be made payable 
to: Symposium de monitorage foetal, Département d’Obstétrique-Gynécologie, Faculté de Méde- 
cine, Cité Universitaire, Québec, Canada, GIK 7P4. 


For further information write to: Adrien Bastide M.D., Hôpital Saint-Francois d'Assise, 10 de 
l'Espinay, Québec, Canada, GIL 2H1 or call (418) 688-8710. 


The second class of Obstetrical and Gynecological Associate physician assistants trained by the University of 
Colorado Medical Center will complete their three year course of training in June 1976. 


The graduates of the program who are currently employed have received strong endorsement from their em- 
ployers and in many respects they have exceeded the expectations of their employers. 


They are well-trained, highly motivated individuals, well qualified to function in the private practice of an 
obstetrician-gynecologist, family practitioner, public clinic health care facility, or institution. They have been 
trained to perform the following functions: 


. Delivering comprehensive prenatal care of women with uncomplicated pregnancies. 
. Recognizing all of the complications of pregnancy. 

. Evaluating and caring for patients in labor. 

. Assisting in minor and major operative procedures. 

. Diagnosing and treating common office gynecologic problems. 

. Providing comprehensive family planning advice and services. 

. Providing cancer screening examinations for women. 

. Teach prenatal courses and courses in health. 


Prospective employers interested in evaluating the potential of these students are invited to write to the Direc- 
tor of the Program for specific information. 


William E. Fuller, M.D. 

Director 

Obstetrical and Gynecological Associate Program 
University of Colorado Medical Center 

4200 East Ninth Avenue 

Denver, Colorado 80220 
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tuart prenatal supplements...leaders for over 20 year 


STUARTNATAT IHI 
STUART PRENATAL: 


STUART PHARMACEUTIC. 


Division of ICI United States Inc. 
Wilmington, DE 19897 





CURRENT 
INVESTIGATION 


This section offers prompt first announcement of new observations or discoveries. Articles 
should be limited to 1,500 words and 6 references. Illustrations or additional references 
require a proportionate reduction in total words. 





The inhibition of pulmonary maturation in the fetal rabbit 
by maternal treatment with phenobarbital 


EDWARD H. KAROTKIN, M.D. 

MASUMITSU KIDO, M.D. 

RALPH REDDING, M.D. 

WILLIAM J. CASHORE, M.D. 

WILLIAM DOUGLAS, Pu.D. 

LEO STERN, M.D. 

WILLIAM OH, M.D. 

Providence and Pawtucket, Rhode Island, a Lake Placid, New York 


Phenobarbital was administered to pregnant rabbits, 7 to 10 days before the delivery of 
their fetuses at 27 to 30 days of gestation. There were no differences in body weight or 
wet or dry lung weights between control animals and phenobarbital-treated pups at similar 
gestational ages. The phospholipid content (PLC) of the alveclar wash was lower in the 
phenobarbital-treated group, but there was no difference in the lung tissue PLC between 
the treated and control groups. Phenobarbital-treated pups had higher opening pressures 
and fewer lamellar bodies than the control animals. These data suggest that phenobarbital 
may have an inhibitory effect on surfactant production and/or release. 


From the Department of Pediatrics, Women and Infants PREVIOUS STUDIES have shown that maternal ad- 
Hospital of Rhode Island, and the Department of ifistrati f ticosteroids can ind fetal | 

Medicine, Memorial Hosțital, Pawtucket, Brown ns ra ton. 7 on 1COs gies Se ee j ung 
University Program in Medicine, W. Alton Jones Cell maturation in animal species.” * Subsequent studies by 
Science Center, Lake Placid Liggins and Howie? also demonstrated an acceleration 
Supported in part by Grants H.L. 17110-01 and H.L. of fetal lung maturation in human infants indicated by 


15266 from the American Lung Association, National eet sari : 
Heart and Lung Institute. a reduction in the incidence of hyaline membrane 


: a disease in those babies whose mothers were treated 
Reprint requests: Dr. William Oh, Women and Infants 


Hospital of Rhode Island, 50 Maude St., Providence, with betamethasone, 48 to 72 hours prior to delivery. 
` Rhode Island 02908. é Since phenobarbital is known to be.a potent inducer 
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Table I. Alveolar wash and lung tissue phospholipid contents in phenobarbital-treated rabbit pups 







(ugimg. dry weight) 


Gestational 


age (days) 


27 7.0+ 1.6 (10/4) 
28 54.7 + 8.7 (19/6) 
29 75.54 7.7 (13/4) 
30 116.8 + 16.8 (16/6) 





Alveolar wash phospholipid content 


Phenobarbital- 
Control treated Control 


11.143.1 (8/3) 
16.9 + 2.2* (11/3) 
49.0 + 4.8* (11/6) 
83.4 + 7.1 (7/3) 


Lung tissue phospholipid content 
(ugimg. wet weight) 






Phenobarbital- 
treated 


357.8 + 8.8 (13/4) 
_ 367.5 + 12.1 (10/6) 
475.3 + 24.0 (16/4) 
593.1 + 18.6 (14/6) 


341.1 + 8.3 (9/3) 
370.5 + 10.2 (11/3) 
433.8 + 14.6 (12/6) 
546.1 + 19.9 (9/3) 





Values given are means + standard errors. Numbers in parentheses are the numbers of fetuses/numbers of litters. 
*p < 0.01 when compared to control animals of similar gestational ages. 


Table II. Opening pressure (cmH,0} of fetal . 
lung tissues in phenobarbital treated rabbit pups 


Gestational Phenobarbital- 
age (days) Control treated 
27 30 +2 (12) 26+2 (12) 
28 20 + 1 (28) 26 + 1* (15) 
29 19 +2 (27) 24 +2* (17) 
30 14 +1 (25) 17+2 (15) 


Values given are means + standard errors. Numbers in pa- 
rentheses are the numbers of fetuses. The numbers of litters 
are shown in Table I. 

*p < 0.01 when compared to control animals of similar 
gestational ages. 


of enzyme activity, we had initially studied this 
pharmacologic agent for its possible accelerating effect 
on fetal lung maturation. However, the results we 
obtained and reported in this communication were 
contrary to our expectations—i.e., we observed an 
inhibitory rather than a stimulatory effect of phe- 
nobarbital on fetal lung maturation. 


Material and methods 

Thirty-five time-dated pregnant New Zealand rabbit 
does (20 control and 15 phenobarbital-treated animals) 
were the subjects of this study. The does were treated 
at 20 days’ gestation with intramuscular administration 
of normal saline (0.5 ml. per dose) or phenobarbital 
(12.5 ml. per kilogram per dose) twice daily until the 
time of delivery (e.g., those born at 27 days of gestation 
received 7 days of treatment). The does were fed ad 
libitum with water and Purina chow, and daily ob- 
servations were made to assure that the pheno- 
barbital-treated does were not sedated. The maternal 
weight gain during the study periods was compar- 
able between saline- and phenobarbital-treated groups. 

The pups were delivered by hysterotomy at 27, 28, 
29, and 30 days of gestation with the use of intravenous 
pentobarbital anesthesia. Each pup was weighed, and a 
tracheostomy was performed on approximately one 
half of the litter. After placement of a tracheal cannula, 


the head and trunk below the diaphragm were 
removed, with the lungs left intact within the thoracic 
cavity. An anterior section of diaphragm was removed 
to allow direct pressure access to the lungs. The lung 
preparation was suspended in a sealed glass chamber, 
and 9 to 19 successive pressure-volume curves were 
obtained until there were several stable and reproduci- 
ble loops.’ The opening pressure was calculated from 
one of the most reproducible pressure-volume curves. 

The alveolar wash materials were obtained by 
washing the tracheobronchial tree with 1 to 2 ml. of 
normal saline 10 times. The wash was centrifuged at 
300 x g for 10 minutes to remove cellular debris, and 
the supernate was centrifuged at 16,000 x g for one 
hour to obtain the surfactant pellet. The pellet was 
dissolved in a chloroform:methanol (2:1) mixture and 
subsequently analyzed for phospholipid content.® The 
lungs from the remaining 3 or 4 pups were removed en 
bloc and homogenized in a Teflon grinder. Similar 
extraction and phospholipid analysis procedures were 
performed on the lung tissue homogenate. Dry and 
wet lung weights were obtained for the purpose of unit 
expression of alveolar wash and tissue homogenate 
phospholipids, respectively. The lungs from 1] fetuses 
of 29 days’ gestation, (six control fetuses from three 
litters and five phenobarbital-treated fetuses from four 
litters) were prepared for electron microscopy with 
conventional techniques.* Type IJ cells were examined 
morphologically, and the mean lamellar body count 
from 25 type II cells in each fetus was determined by 
one of us (W. D.) who was unaware of the group source 
of the lung tissue. 


Results 

The body weights and fresh and dry lung weights 
were similar in the control and phenobarbital-treated 
groups. As shown in Table I, the alveolar wash 
phospholipid content in the phenobarbital-treated 
litters was significantly lower at 28 and 29 days of 
gestation. There was no significant difference in the 
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* phospholipid content in the lung tissue homogenate 


between the control and phenobarbital-treated groups 
at all gestational ages. Table II shows the significant 
difference in opening pressure between pheno- 
barbital-treated and control litters at 28 and 29 days 
of gestation. The higher value for opening pres- 
sure in the phenobarbital-treated group is statisti- 
cally significant (p < 0.01). There were significantly 
fewer lamellar bodies per type II cell (mean + stan- 
dard error) at 29 days’ gestation in the phenobarbital- 
treated group when compared to the saline-treated 
control group, (5.2 + 0.4 versus 7.2 + 0.5, respective- 
ly; p < 0.01). 


Comment 


The process of lung maturation involves the an- 
atomic development of the alveoli, ingrowth and pro- 
liferation of blood vessels into the alveolar areas, the 
development of cuboidal epithelium into flattened 
cells lining the alveoli, and the specialization of type II 
alveolar cells for the production of surfactant. It is 
known that the phospholipid content of the alveolar 
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fluid correlates directly with the functional maturation 
of the lung. The reduction in the number of lamellar 
bodies in the type II cells, together with the reduced 
alveolar wash phospholipid content and the higher 
opening pressure in the phenobarbital-treated pups, 
would suggest that phenobarbital may have an inhibi- 
tory effect on the synthesis and release of surfactant by 
the fetal lung. However, our data do not distinguish 
whether the effect is primarily on synthesis or on 
release of the surfactant or both. 

It has been shown that phenobarbital stimulates 
hepatic microsomal enzyme systems, resulting in an 
increase in oxidation and conjugation of endogenous 
corticosteroids.’ It seems probable that acceleration of 
steroid metabolism and degradation might be the 
mechanism which accounts for the inhibitory effect of 
phenobarbital on lung maturation. On the basis of this 
study, it may be appropriate to re-examine the role of 
phenobarbital administration to pregnant women with 
specific reference to the possibility of inhibitory effects 
on fetal lung maturation. 
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i Case of Tetanus. `- 


you, I will’ now state, that 1 operated in August, 1838. The opening 
had existed-three years, was fully ns large as half n dollar, and hed, at 
the tine Vtreated it, a large fangous growth protruding fronr the mucous 
membrane of the bladder through it, which greatly embarrassed the 
operation. I was enabled to ‘gnin admission to the fistulous opening 
through a hollow conoidal speculum of proper size and length; through 
it the dperation was executed. -The margins at -the* opening were de- 
nuded with-curved scissors; using: hooks to draw ont the portions to 
be removeds In closing the opening, | employed am instrument similar 
to the one Lecnstructed for cleft palate, De introducing the Hgatures 
fram the vesical surface, and the leaden wire was uséd as the means of 
suture, Quly one operation was required. Six sutures were introduced ; 
find it was only necessary to tighten them once after the operation, dn 
three weeks ihe wires were removed, and a firm-ond perfect union was 
found to have tkeb place between the edges of the opening. A short 
silver tubs wus kept constantly in the urethra for four weeks. The pa- 
tient, at the date of this note, is well—nearly two years since the opera- 
ton was performed. 2 : 3 


T should think my case the first one successfully treeted in this country, 


as it preceded Dr.-Hayward's nearly a year. Please inform me on 
this subject, and how many have been treated in the United States. 1 
have two other cases of this disgusting inGrauty, onder treatment, which 
I think willsoov-be relieved. “Every case cured ‘or relieved should be 


communicated to the public; as well as of ununited lacerations of 
the péfineum. . Indeed, I have thought the newspapers the proper 
vehicles for such information, as they circulate more extensively, and 
mighCin that way presem the infermation 10 individuals too delicate and 
modest to make known thelr situations, believing them incurable; and 
prefurring concealment, and ‘seclusion , from society, rather than expose 


Yours, &c. 


an incarable-and disgusting infirmity, 
Jous P. METTAUER. 


Pr. Edw: C. H., Va., March 25, 1840. 








2 CASE OF TETANUS. 5 
To tho' Editor of. the Boston Medical and Surgical Journal. 


Sin,—On the night of March 13th, | was ealled to Erastus Ferguson, 
aged 16, the hhed man of a farmer. Exactly a week before, -he had 

- accidentally trast the tine of a pitchfork through the toe sext the Bide 
one, of his night foot. For several days after, he complained mech of 
soreness in the wound, end was unable to wear his shoe. He however 
kept about in the- cold weather, with his foot clouted in woolen cloths, 
‘The pain, the swelling, the soreness, the tenderness, ant! almost the en- 
tire fecling,*kad uow, however, left aho injured past} insomuch, thot at 
my first visit the ine looked pale, shrunk, bloodless, and altogether lke 
that of a dead man. f seized it between my thomh and finger and gave 
it a smart squeeze, but without ‘his flinching or complaining in the least. 
And that there was less sensibility in it thao in his well toea, I ascer-- 
tained by giving one of them a like pressure. : 


> 
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Prior to ‘the 1850's, the relief of vesico-vagirial fistula 
was one of the greatest stumbling blocks in gynecology. 
Mettauer, a rural Virginian physician, was apparently 
the first to successfully close a vesico-vaginal fistula in 
America (August, 1838), although George Hayward 
first reported: his case which occurred the. following 
year. Key elements of his success were: denuding the 
margins of the “half-a-dollar’-sized. opening, closing it 
with six lead wire sutures, and leaving a silver retention 
catheter in place for four weeks. In all; he successfully 
repaired six such cases (Am. J. Med. Sci, 14: 117, 
1847). He was also the first in this country fo 
successfully repair a lacerated perineum with a rec- 
tovaginal fistula. An indefatigable surgeon, he 
pioneered operations for urethral stricture, hypo- 
spadias, vesicle calculi, cleft palate, and cataracts. 
(Photograph courtesy of the National Library of 
Medicine.) 
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Despite all the information about AFP presented, a great deal still needs to be discovered, 
especially in pregnancy. Geographical and racial differences remain to be elucidated. — 
Similarly, differences in obstetric population in Helsinki and Baltimore, for example, 

are only now being studied. Sex differences may exist; Lardinois and associates'®* cited a 
higher level of AFP in male than female fetuses. The important questions 

that need to be answered are whether AFP assays can help improve the other 

half of prenatal care—that directed to the fetus—and whether the AFP model can help 
enhance our understanding of the similarities and differences of fetal and cancer cells. 


A FASCINATING substance, alpha-fetoprotein (AFP), 
which is useful in pregnancy as a means of monitoring 
fetal development and in cancer as a model for che- 
motherapy, is the subject of this article. The growing 
interest in the biology and uses of AFP in pregnancy 
and cancer is shown by the increase in published 
articles on AFP—from 160 before 1970 to 337 after 
1970. 

In 1944, Pedersen? described fetuin, a glycoprotein 
in calf serum, and gave substantive birth to the new 
concept that there are unique substances in the fetus 
which are absent in the normal adult. These substances 
reappear in adults only under unusual circumstances, 
such as malignancy. Fetuin, however; is different from 
AFP? In 1956, Bergstrand and Czar? reported a.new 
fraction in the electrophoresis of plasma proteins 
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migrating between the albumin and alpha-, globulin 
fraction in a fetus a few weeks old which was not 
present in maternal serum. They called it a “new 
protein fraction” or “x component.” Its proximity to 
the band of albumin (see Fig. 1) is probably the reason 
why the existence of this substance was hidden for so 
long. ‘Others who saw this unique fraction include 


_ Halbrecht and Klibanski,’ Galdo and associates,® Bod- 


man,® de Muralt and Roulet,” Andreoli and Robbins,’ 
and Tatarinov.® In 1965, Masopust and Kotal” called 
it “fetoprotein.” In 1964, Tatarinov and Abelev wrote 
about alpha and beta embryo-specific antigen compo- 
nents and, to distinguish Bergstrand and Czar’s 


= protein, David Gitlin arbitrarily labeled it alpha- 


fetoprotein." ™ ‘Gitlin’s label was adopted as. the 
official name of this substance by the International 
Agency Í for Research on Cancer in 1959.18 Synonyms 
which have been applied at one time or another 
include alpha,-embryo-specific protein, protein’ F; 
alpha-,-fetoprotein, and ESA globulin. Since 1969, it 
has been abbreviated as “AFP.” 

The clinical importance of AFP has stimulated 
interest in three main areas. In biology, it has provided 
insight into a relatively new concept of fetospecific 
proteins, transient proteins, transitory cell antigens," 
embryo-specific proteins, or what in the future may 
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Fig. 1. Diagrammatic sketch of separation of AFP from 
albumin with cellulose acetate electrophoresis in human 
maternal serum and fetal serum. Arrow indicates AFP*next to 
albumin. (Adapted from Gitlin’and Boesman.?!) 


be called “developmental proteins” because they may 
be specific to the placenta rather than to the fetus or 
to both. In oncology, AFP and its antibody are cur- 
rently providing one of the best models for the study 
of cancer therapy directed specifically against AFP- 
producing cells. This is not limited to hepatocytes, as 
AFP-producing cells have now been described in a 
variety of tumors. One of the most fascinating areas, 
however, is the use of AFP assays in antenatal 
diagnosis, not only of neural tube defects but of a wide 
variety of prenatal conditions. Unlike most fetal 
monitors, which are restricted to a small portion of 
gestation, measurement of AFP is clinically useful in all 
three trimesters for a variety of indications. 


Biology, chemistry, physiology, and immunology 

Biology. 

Embryo-specific or developmental substances. Fetospecific 
proteins, transient proteins, transitory cell antigens, 
and embryo-specific proteins all refer to proteins or 
glycoproteins which are synthesized only during a 
particular phase of growth. These disappear or persist 
only in trace amounts during adult life, unless their 
synthesis is restimulated by some unusual condition 
such as injury, infection, or a malignancy. The term 
“developmental substances” or “embryonic substances” 
is preferable because this now appears to be a general 
biologic concept, including pure proteins along with 
glycoproteins and carbohydrates and substances pro- 
duced by the placenta or fetus or both. 

Fetuin® '® 1 differs from AFP in physicochemical 
properties, molecular weight, carbohydrate content, 
and amino acid composition. Moreover, AFP exists 
with fetuin in calf serum but shows no immunologic 
cross-reaction.” !8 Fetuin may not be embryo-specific, 
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as originally thought, as it has now been found in the . 
adult cow, which is not true for calf AFP." 

Human AFP migrating in the alpha, globulin region 
has antigenic determinants in common with homolo- 
gous AFP as described in at least 18 species’? 1% 7 
including the squirrel, monkey, cat, dog, seal, sheep, 
and armadillo.” 

A convenient classification of developmental sub- 
stances or transitory cell antigens ? used by Massey- 
eff? has three major groups: circulating proteins, 
enzymes, and intracellular substances. This classifi- 
cation easily shows the difference between a cellular 
constituent like CEA (carcinoembryonic antigen} and 
a secreted protein like AFP. ™ Circulating proteins 
include fetal hemoglobin,” beta fetoprotein,?® HCG, 
and alpha,-H globulin.2” 7° Alpha-2H globulin is of 
particular interest because it has properties similar to 
those of AFP. Buffe and Rimbaut” have shown that it 
is a glycoferroprotein which is immunologically identi- 
cal with ferritin, synthesized by the liver, and present in 
larger amounts in the fetus than in the adult. Like AFP, 
it has immunosuppressive activity and inhibits mitogen 
and antigenic lymphoblastic transformation. Enzymes 
or isoenzymes include: aldolase,” alkaline phospha- 
tase,” 3 desoxycytitidylate diaminase,“ glucosamine- 
6-phosphate synthetase,” glycogen phosphory- 
lase isoenzymes,” glutaminase, hexosaminidase,” 
LDH, pyruvate kinase, °° thymidine kinase,” and 
thymidylate synthetase.® This is at best a conservative 
list, which merely serves to illustrate the rapidly 
increasing list of developmental substances. A new 


‘branched-chain amino transferase isoenzyme, for 


example, has been recently reported by Ichihara.%@ 
Intracellular substances which circulate in the serum 
(sometimes only in low concentrations) include CEA,” 
FSG (feto-sulfo glycc-protein),?? FGA (fetal gut anti- 
gen), and the isoferritins recently discussed by 
Drysdale and associates.** 

In obstetrics, it is clinically useful to differentiate 
between assays which measure fetal substances like 
AFP and those which measure placenta] substances like 
HPL (human placental lactogen). Frequently, mea- 
surement of HPL is regarded as a reflection of fetal 
status when in fact it is a reflection of placental status. 
The point is that terminology applied in the future 
should have clinical connotations in addition to 
biochemical denotations to be clinically useful. 

Evolutionary trend. In the evolutionary scheme, Git- 
lin® calculated that AFP may have been present in 
primitive forms like the shark over 400 million years 
ago. Synthesized from the entoderm of the embryonic 
foregut, AFP “early in evolution” arose mainly from 
the gastrointestinal tract. With time, synthesis shifted 
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Fig. 2. Concentrations of AFP in fetal serum (FS), material serum (MS), and amniotic fluid (AF) and 
fetal production (FP) during pregnancy. (Modified from Gitlin”). 


away from the stomach to outgrowths of the entoderm, 
liver, and yolk sac. 

In the shark, AFP is produced mainly in the 
stomach, with lesser amounts in the intestinal mucosa 
and liver and with little production in the yolk sac. In 
birds, most AFP synthesis occurs in the yolk sac, with 
no synthesis in the liver. In mammals, AFP synthesis is 
greatest in the liver, followed by the yolk sac, with the 
least amount produced in the gastrointestinal tract. 

Ontogeny in human beings. In human beings, at 4 to 8 
weeks of gestation, the yolk sac rivals the fetal liver in 
AFP production. As the yolk sac degenerates at 11.5 
weeks, the liver overtakes the yolk sac in the produc- 
tion of AFP. The -gastrointestinal tract also produces 
AFP, but in small amounts; the kidney or placenta may 
possibly produce trace amounts.® 

Synthesis by the liver is responsible for the rise in the 
fetal serum concentration from 70 ug per milliliter at 
6.5 weeks to 2,000 ug per milliliter at 9.5 weeks. The 
fetal serum concentration reaches a peak at 14 weeks 
with 2,000 to 3,000 wg per milliliter of AFP. Perfusion 
studies by Kekomaki and associates*! have shown that 
human fetal livers release 19 to 26 wg per minute of 
AFP. i 

After the fourteenth week of gestation, the fetal 


serum concentration falls to levels of 13 to 86 ug per 
milliliter at birth (Fig. 2). While the fetal serum 
concentration declines, the hepatic production of AFP 
increases to a peak at 20 weeks and remains fairly 
constant until 32 weeks. This decrease in fetal concen- 
tration is due to a disproportionately large increase in 
fetal growth and volume of body fluid rather than to a 
decrease in AFP hepatic synthesis. After the thirty- 
second week, the liver production drops sharply and 
fetal serum concentrations also fall. This is shown in 
Fig. 2. 

IN THE MOTHER. At the peak of fetal serum 
concentrations of AFP, maternal serum levels are 
slightly raised above normal adult nonpregnant levels. 
Maternal serum peaks at 450 ng. per milliliter at 32 
weeks, at which time the fetal concentration is 200,000 
ng. per milliliter, a 40-fold difference. A concentration 
gradient from fetus to mother obviously exists, but the 
actual amount transferred is small—probably less than 
450 yg per day. This transfer is due mainly to 
increased placental permeability, not increased placen- 
tal area or increased AFP concentration in the 
conceptus. AFP can also be transferred from the 
fetus to the mother via the amniotic fluid. The total 
amount transferred is only 6 per cent of the 
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amount needed to maintain the maternal serum level 
at 450 ng. per milliliter. This is based on an amniotic 
fluid volume of 800 ml. at 32 weeks, with AFP con- 
centration of 15 wg per milliliter. It is known that 
0.23 per cent of proteins present in amniotic fluid pass 
into the maternal pool each day.*”. 

IN AMNIOTIC FLUID. AFP accounts for less than 0.5 per 
cent of total proteins present in the amniotic fluid, yet 
nearly all AFP is of fetal origin. Thus, in a neural tube 
defect with a ten-fold increase in fetal serum proteins, 
AFP concentrations in amniotic fluid will increase 10 
times while the total protein hardly changes. If total 
protein in amniotic fluid does rise, then serious fetal 
compromise must be considered, as 60 per cent of all 
protein is cleared daily by fetal swallowing. For this 
reason, total protein in amniotic fluid should be 
measured along with AFP in abnormal situations to 
separate the activities of the two types of proteins. 


Alpert of Harvard proposed this practice after analysis _ 


of over 500 samples of amniotic fuid.” 

In the newborn infant, serum concentrations range 
from 13 to 86 wg per milliliter at birth and decline 
_ rapidly with a half-life of 3% days to negligible 
amounts of 1 to 2 ng. per milliliter by 2 years of life. 

In a study of postnatal levels of AFP in 200 children 
from 2 weeks to 15 years of life, Masseyeff and 
associates”? found a high scatter of levels ranging from 
10 to 150 ug per milliliter in newborn infants with less 
scatter of levels by 2 or 3 years of age. This suggested 
that the mechanism regulating the level of blood AFP 
becomes more stable with increasing age: Gitlin attrib- 
uted the high scatter of values at birth to the 
difference that 2 weeks of gestation can make on AFP 
levels. 

In the normal adult, serum AFP levels are 
1/20,000th of fetal serum levels at birth, or less than 10 
to 23 ng. per milliliter.“ 

Half-life. The half-life of AFP seems to vary with the 
clinical condition. Alpert* reported a half-life of 2.0 


days or less following hepatectomy; Mukojima and’ 


associates*® reported a half-life of 3.7 days following 
surgical treatment for hepatoma and hepatoblastoma; 
Gitlin® reported a half-life of 3.5 days in newborn 


plasma; Seppälä“ reported a half-life of 4 to 5 days 


following delivery or abortion. Of clinical importance is 
the fact that the half-life of AFP is measured in days, in 
contrast to the half-life of other biochemical fetal 
measures, such as HPL, whose half-life is measured in 
. minutes. This is important when considering the com- 
bined use of AFP and HPL measurements for the pre- 
natal assessment of multiple gestation and prediction 
of pregnancy outcome in a threatened abortion.*® 4 
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Chemistry. 

Physicochemical properties. The physicochemical prop- 
erties of AFP have been investigated by Gitlin and 
Boesman,"! Masopust and associates,** Nishi,®! Nishi 
and Hirai,**, Ruoslahti and associates,** 5 and Alpert 
and associates.” AFP has a sedimentation constant of 
4.5 to 5, a molecular weight of approximately 70,000, 
an isoelectric pH of 4.75 to 5.08, an electrophoretic 
mobility of 6.08 x 107° cm.2-V.sec.1, a carbohy- 
drate content of 4.3 per cent consisting of hexose, 
hexosamine, and sialic acid, a 3 per cent nonnitroge- 
nous sugar content, a nitrogen content of 14.7, and a 
sulfur content of 1.7. Ic was believed to be a single 
polypeptide chain by Ruoslahti and associates. Thus, 
AFP is a distinct chemical entity. 

Similarity between fetal liver and hepatoma. The AFP’s 
from hepatoma and normal fetal liver appear to have 
identical physicochemical properties according to 
Nishi! and Ruoslahti and associates.™. 

Microheterogeneity. Different forms of AFP have been 
described by Alpert and associates" and Watanabe and 
associates. Watanabe described the microhetero- 
geneity of rat AFP on polyacrylamide disc electro- 
phoresis following treatment with neuraminidase. 
He found that AFP, has 2.5 molecules of sialic acid per 
molecule and AFP, has 4.5 molecules of sialic acid per 
molecule of AFP. These sialic acid residues do not 
contribute to the immunogenicity of AFP. Alpert’? 
reported at least three different AFP isoproteins. Two 
forms are immunologically identical, whereas the third 
does not precipitate a monospecific antibody to AFP. 
This third form may be responsible in part for 
differing RIA values. Variance of AFP has also been 
reported by Purves and associates.5* 5° 

Distribution. Abelev® pointed out that AFP is the 
predominant protein in the sera of mice and rats in the 
earliest stages of development. As in the human 
embryo, AFP prevails over albumin until 8 weeks of 
gestation, when both substances are present at com- 
parable concentrations. The decrease in AFP level, 
according to Abelev,’® is due to a smaller number of 
cells synthesizing AFP rather than a diminution of 
synthesis in all cells. On immunofluorescence, brightly 
luminescent cells distributed around central veins of 
the liver appeared different from the majority of liver 
cells. These diminished in number coincident with a 
decline in AFP production. Thus, in the fetal liver, 
hepatomas, and rapidly regenerating livers following 
CCl, treatment, only certain cells produce AFP. 

Immunofluorescence® and immuncautoradiog- 
raphy have demonstrated AFP in the cytoplasm of 
hepatocytes and hepatomas, but no incorporation of 
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radiolabeled amino acids into AFP has been dem- 
onstrated in the spleen, kidney, lung, placenta, 
intestine, stomach, heart, or brain.?® ®-®? Van Furth 
and Adinolfi, however, obtained results suggesting 
AFP in two of seven placentas. Clarification of this 
point would be clinically useful in obstetrics. In cases of 
molar disease, elevated levels of HCG but not of AFP 
have been reported.®. 

Although dispute still exists as to the origin of AFP 
from hematopoietic cells of liver and blood,” most 
investigators agree that AFP content varies from cell to 
cell and that AFP-producing cells commonly form 
islands around hepatic blood vessels.” Incorporation 
of amino acids into AFP by cells in culture has been 
demonstrated by Gitlin and Boesman,® and Van Furth 
and Adinolfi. Evidence for other specific cells of 
origin for AFP will be cited under the section dealing 
with induced hepatomas. Discussions on the dynamics 
of AFP production during embryonic and fetal life are 
provided by Andreoli and Robbins,® de. Muralt and 
Roulet,” Tatarinov,® ” Masopust and Kotel,!° Gitlin 
and Boesman,"! and Van Furth and Adinolfi.® 

Sources for purification. AFP has been detected in fetal 
and maternal serum,” fetal urine,' 4 8 amniotic 
fluid, and cerebrospinal fluid.*” Of these, Masseyeff™ 
considered human fetal blood to be the best source of 
AFP for purification, since at 20 weeks a concentration 
of 20 mg. per milliliter is found. Cord blood and ascitic 
fluid were regarded as secondary sources because of 
the lesser amounts of AFP available per specimen. In 
the literature, pooled cord blood is the chief source of 
AFP for purification. 

Purification of AFP. One reason AFP may have 
eluded detection for so long is its close assocation with 
the albumin fraction on zone electrophoresis (Fig. 1). 
Separation from albumin has been a problem because 
their biochemical and physicochemical features are so 
similar. Another problem is the much higher concen- 
tration of albumin (40 mg. per milliliter) than AFP (2 
mg. per milliliter). Biochemical separation is difficult 
because of the biochemical similarities between the two 
substances,” yet, Rapp and Lehmann”? and Alpert and 
associates achieved a fair degree of purification by 
biochemical methods using ascitic fluid and fetal 
serum. Mixed biochemical and immunochemical 
methods were used by Purves and associates,” Goussev 
and Jasova,” and Lehman and associates.7@ Abelev® 
regarded the Goussev and Jasova method to be the 
simplest and most effective means of purifying AFP. 
These investigators also obtained a very specific 
antibody.” Immunochemical methods of purification 
have been reported by Nishi and Endo® 78-80 and their 
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co-workers, Ruoslahti and Seppala,™ and Page." The 
Nishi preparation has been widely distributed and 
mentioned in recent reports. 

Antibody production and purification, Antigens have 
included normal fetal serum and serum from patients 
with either hepatoma or cirrhosis.” An advantage of 
using semipurified or purified AFP rather than whole 
serum fractions is the avoidance of “antigenic competi- 
tion.” 55. 83 The use of minute amounts of antigen is 
provided by the popliteal node route of injection.® ™ 
Absorption with healthy adult serum has been used to 
obtain a more specific antibody preparation.® 56 

Assay methods. Gel diffusion which has a sensitivity of 
1 to 3 wg per milliliter has been reported by several 
investigators.1 1% 86 87, 88 Lacking a high degree of 
sensitivity, this method failed to pick up lower levels of 
AFP in patients with hepatoma and led to the 
erroneous conclusion that AFP did not appear in the 
serum of normal or pregnant adults. 

The radioimmunodiffusion method of Mancini and 
associates ® has been used by Nishi for semiquantifica- 
tion of AFP. 

The Laurell rocket technique ™ is a one-di- 
mensional antigen-antibody crossed electrophoresis 
which gives a quantitative estimate of protein. It has 
been used by Seller and associates for antenatal 
diagnosis of anencephaly by screening amniotic fluid 
for AFP. 

Counterimmunoelectrophoresis (CIEP) has also 
been known as electroimmunodiffusion and im- 
munoosmophoresis. It is approximately 40 times more 
sensitive than the Ouchterlony method”? and has been 
described by Alpert and associates.” It is currently 
being used as a screening test in a prospective study on 
every patient in the prenatal clinic at the Johns 
Hopkins Hospital. A sensitivity of 62.5 ng. per milliliter 
has been achieved, although a sensitivity of 125 or 250 
ng. per milliliter would be clinically acceptable, since 
many abnormalities in obstetrics seems to be associated 
with levels above these.™ 

Rivanol counterelectrophoresis® has been described 
as a method preferable to radioimmunoassay for the 
serologic screening of primary liver cell carcinoma. 
Rivanol is used to concentrate the AFP by five- to 
ten-fold; a higher degree of specificity was reported for 
this method than for radioimmunoassay (RIA), which 
did not increase the rate of detection. 

Aggregate hemagglutination (AH) was used prior to 
RIA as a highly sensitive test. Reportedly 10,000 times 
more sensitive than an immunoprecipitin reaction, it 
has a sensitivity of 50 ng. per milliliter. % 7 A 
sensitive hemagglutination test has been reported by 
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Hirai and Nishi. Complement fixation has been used 
by Kahan and Levine® for mouse AFP. 

Radioautography** % 1° 101 has been reported to be 
15 to 30 times more sensitive than the Ouchterlony 
method and “absolutely specific.” 

An immunoenzymatic double-antibody assay for 
serum AFP, using horseradish peroxidase conjugated 
to sheep anti-rabbit IgG with a sensitivity of 50 ng. per 
milliliter, has been reported by Alpert and Coston. +% 

A latex slide test (LS) described by Alpert and 
Coston is another of the screening -tests currently 
used in the prospective study at the Johns Hopkins 
Hospital. Its reported sensitivity is 250 ng. per 
milliliter, which is acceptable for screening clinical 
abnormalities in pregnancy and for aprop of hepa- 
tocellular carcinoma.‘ 

A variety of RIA’s have been reported by several 
investigators.8* 5-15 One would think that the ulti- 
mate test had been reached with a method giving a 
high degree of sensitivity like the radioimmunoassay. 
Such, however, is not the case, as wide differences in 
results are noted in the same sample when dilutions are 
made on specimens containing a high concentration of 
AFP. This has led Mukojima and associates'’® to 
recommend that a less sensitive method like simple 
radial immunodiffusion be combined with a radioim- 
munoassay to “titrate the whole range of AFP distribu- 
tion.” This combination, they contend, will take care of 
both the wide distribution of AFP in various diseases 
and the dilution error frequently encountered in RIA. 

The choice of a suitable test or combination of tests 
for various clinical conditions remains to be deter- 
mined. The problem may be likened to the initial 
screening for Rh disease, where an Rh titer was not 
found to be necessary for each and every pregnant 
woman. Instead, a simple typing for Rh now consti- 
tutes the preliminary screening process and the 
titrating is reserved for women who are Rh negative. A 
prospective study is now under way at the Johns 
Hopkins Hospital to compare the clinical usefulness of 
so-called “simplified assays” for AFP (CIEP, AH, and 
a latex slide test) with a more complicated double- 
antibody radioimmunoassay. The current impression 
is similar to that of Mukojima—that both types of tests 
have their distinct advantages for prenatal screening. 

Standardization. In comparing normal values for AFP 
in amniotic fluid, Seppälä and Ruoslahti"? noted a 
twofold difference between their results and those of 
Brock and Sutcliffe." They postulated that the use of 
an impure or contaminated standatd may in part cause 
such differences. 

In our experience, the fetal cord serum used as our 
RIA standard was assayed by Drs. McIntire and 
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Waldmann at the National Institutes of Health by the 
Laurell method and RIA. The range of results was 
from 75,000 to 117,000 ng. per milliliter, with the use 
of dilutions causing problems in the RIA. 

The adoption of the WHO standard 72/225 as 
proposed by Sizaret™® would aid in eliminating such 
differences due to use cf local standards. The 72/225 
standard prepared from cord sera has been assayed by 
nine different laboratories with a range of AFP values 
from 27 to $0.5 ug per milliliter. The preparation has a 
half-life of 162 years at —20° C. and various aliquots 
are homogeneous.'” The use of this standard may give 
results which are comparable between laboratories 
using different methods. 

Physiology and immunology. 

Possible functional roles of AFP. Although the function 
of AFP is unknown, recent work has strongly suggested 
possible roles. 

Uriel and associates” 1% have studied the . 
estrogen-binding properties of AFP. Using cell affinity 
labeling with tritiated estrogens, they found that the 
transitional cells (the AFP-producing cells) were 
labeled the most. The reaction appears to be specific, as 
no binding could be demonstrated for testosterone, 
progesterone, cortisone, or dexamethasone. The pos- 
sible functional significance of this is expressed in the 
Leffert theory, as reported by Sell and associates’: 
Intracellular AFP by binding intracellular estrogen 
may inhibit low-density lipoproteins which are ordinar- 
ily stimulated by estrogens and which usually inhibit 
AFP. Estrogen binding has also been studied by Nunez 
and associates in the rat and by Nishi and Hirai” in 
human subjects. The interrelationships of AFP with 
HCG (human chorionic gonadotropin) and steroids 
are only beginning to be considered.™4 Its role as a 
growth-stimulating factor has been proposed” and 
questioned." 

A possible role of AFP in suppressing the immune 
response has been studied by Murgita and Tomasi. "® 
127 AFP may have an immunoregulating function which 


_is important in protecting the fetus from immunologic 


attack by the mother’s antibodies or in protecting a 
tumor from attack by the host’s antibodies. In one 
series of experiments,” both mouse amniotic fluid 
containing AFP and isolated AFP acted as noncytotoxic 
inhibitors of the primary-cellular synthesis of yM 
antibody in splenic plague-forming cells to sheep red 
blood cells and the secondary response of-yM, yA, and 
yG synthesis. In a second series of experiments,” AFP 
was shown to suppress thymus-derived T cell-depen- 
dent functions of allogenic and mitogen-induced 
lymphocyte transformation. A proposed mechanism 
for the immunosuppression by AFP is that the helper 
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T cells for antibody synthesis may be inhibited. The 
reactions are time dependent and may require mac- 
rophages or B (bone marrow) cells for effective 
suppression of antibody production. Thus, elevated 
levels of AFP could depress the maternal immune 
response and delay the rejection of a histoincompatible 
fetus and could explain the reduced capacity of the 
fetus and newborn infant to respond to antigenic 
stimuli. The lifting of immunosuppression after birth 
may be correlated to the disappearance of AFP. The 
findings of these investigators may also explain the 
appearance of high levels of AFP and concomitant 
immunosuppression reported in liver disease and some 
tumors. 

Waldmann and McIntire "8 reported elevated 
levels of AFP above 30 ng. per milliliter (range 44 to 
2,800 ng. per milliliter) in patients with ataxia- 
telangiectasia (AT). This disease is characterized by 
an immunodeficient state, the absence of a gamma 
globulin, recurrent infections, telangiectasias of the 
conjunctiva in skin, cerebellar ataxia, apraxia of ocular 
movement, and choreoathetosis. Elevated levels of AFP 
were detected in 54 other patients with other im- 
munodeficient states or in parents and siblings of 
patients with AT. Here, immunosuppression at the 
improper time may have a detrimental role. 


Model for cancer studies. Seppälä,” Seppälä and. 


Ruoslahti," 130 and Cohen and associates*! have 
shown the absence of maternal antibodies to fetal AFP. 
Why does a mother not produce antibodies against 
fetal AFP? The search for an answer uses the 
AFP-anti-AFP system as a model for the study of 
specific therapy for cancer and as a model for the study 
of maternal-fetal immune mechanisms. 

Ruoslahti and Pihko™! studied the breakdown of 
tolerance to AFP in rabbits and mice. Japanese 
investigators, according to Ruoslahti, had previously 
showed that antibodies against AFP, which do not 
appear naturally, can kill AFP-producing cells in the 
liver. Rabbits immunized with rabbit AFP did not 
produce antibodies to AFP, but rabbits immunized 


with a slightly modified rabbit AFP (haptenated AFP) - 


formed antibodies against homologous AFP. Both 
immunocompetent cells, the thymus-dependent (T) 
cells and the bone marrow (B) cells, are needed for the 
formation of humoral antibody according to Ruoslahti. 
The theory is that the B cell recognizes a portion of the 
antigenic site on the AFP molecule, but cannot induce 
antibody synthesis until a haptenic group provides the 
AFP molecule with a portion recognizable by the T cell 
receptor. Ruoslahti believes that the. small but persis- 
tent levels of AFP in the nonpregnant adult state may 
be responsible for tolerance in the pregnant state. 1°! 
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Nishi and Hirai! reported two significant experi- 
ments which suggest a specific cancer chemotherapy. 
They confirmed that extensive immunizations of a 
rabbit with rabbit AFP failed to produce antibody. The 
breakdown of immune tolerance to homologous AFP 
in the rabbit was achieved by injection of human AFP. 
In the first experiment, seven rabbits were given 
human AFP and produced antibody to the homolo- 
gous AFP. Then pregnancy was achieved in five rab- 
bits, all of whom gave birth at the usual time. Although 
there was no apparent abnormality in the neonates, 
severe damage of liver cells was found in microscopic 
sections of the fetal liver, but no damage was found in 
fetal spleen or kidney. Antibody to rabbit AFP in 
maternal serum was high in early pregnancy and 
decreased with gestation. In a second experiment, 
similar liver damage was noted in a newborn rate of a 
mother injected with horse anti-rat AFP. The sig- 
nificant findings in both experiments are that maternal 
antibody was transferred to the fetus where it exerted 
damage and that the damage was specific to AFP- 
producing cells. 

This cytotoxic effect described by Nishi and Hirai 
differs from the noncytotoxic effect of AFP described 
by Murgita and Tomasi. ”® A mechanism of the 
cytotoxic effect, which is of importance for a specific 
cancer therapy, was proposed by Tsukada and as- 
sociates.®? They found horse anti-AFP adhering to 
AFP secreted on the cell surface and postulated that a 
complex deposited at this site might inhibit cell 
multiplication in a manner analogous to that proposed 
for CEA (carcinoembryonic antigen). CEA had been 
found on the surface of tumor or embryo cells, not as 
an integral part of the cell membrane, but as extracellu- 
lar material forming a glycocalyx. AFP might also be 
forming a glycocalyx. 


Diseases of the liver 


Production and release of AFP. It is important for 
the obstetrician to be acquainted with AFP and the 
liver. Not only will the knowledge help assess fetal 
growth, but it will also help in understanding AFP 
levels in abnormal states in pregnancy. Recently a case 
report described a hepatocellular cancer in a preg- 
nant woman in whom the diagnosis was missed in 
spite of a concentration in maternal serum of 25 ug 
per milliliter (note the use of micrograms instead of 
nanograms). 

Experimental situation. Studies of AFP production in 
the liver take advantage of naturally occurring hepa- 
tomas, those induced by chemical agents, or the 
rapid regeneration of hepatocytes caused by either 
surgical or chemical hepatectomy (CC1,). 
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Factors in naturally occurring tumors. Naturally occur- 
ring hepatomas, commonly referred to as PLC (primary 
liver cancer), are influenced’ by many factors such as 
geographical location, age, and sex. PLC is relatively 
infrequent in the United States of America, England, 
France, Greece, and the U.S.S.R. It occurs in high 
frequency in the Asian countries and Senegal, the 
Union of South Africa, Mozambique, Kenya, Uganda, 
and the Congo. Young affected patients have 
much higher levels of AFP than older affected patients, 
with no substantial decrease in the difference until 
after age 40, when a 20 to 40 per cent decrease 
occurs.’® Other reports confirm this age factor.* 4% 
87 This probably explains why 71 per cent of the 
patients with PLC from the Senegal with an average 
age of 38 years have elevated AFP levels whereas only 
53 per cent of patients from France with an average 
age of 63 years have elevated levels. Sex is a factor in 
that more males are positive for AFP than females.* 
#85. 138 In nontropical countries the male to female ratio 
is 1:1 to 4:1; in Africa and Asia the ratio is 5:1 to 
10:1. In these patients, AFP has been measured in 
ascitic fluid, CSF, saliva, urine, and blood. 

Factors governing appearance and level of AFP. AFP is 
not found in all liver tumors or liver diseases. The rate 
of . positivity of AFP varied according to age and 
geographical location, as has been stated, but the 
problem is more complex than this. Abelev’® stated that 
abnormal. AFP levels were found in only 78 per cent of 
histologically confirmed cases of hepatocellular cancer. 
This means that 30 per cent would have been missed by 
AFP screening. Alpert and Coston, using a sensitive 
method (50 ng. per milliliter), obtained positive AFP 
results i in 75 per cent of hepatoma cases, 13.per cent ‘of 
acute viral hepatitis cases, 44 per cent of massive 
hepatic necrosis cases, and 23 per cent of chronic active 
hepatitis cases. Negative or low AFP results were 
obtained ‘for other gastrointestinal tumors, acute or 
chronic nonviral liver disease, and posthepatic lo- 
bectomy in a rapidly regenerating phase. Abelev 
suggested that in nonmalignant disease the AFP 
elevation may be due not to hepatic regeneration but to 
viral injury. The sensitivity of assays employed may 
influence the yield of cases with positive AFP results as 
shown by O’Connor and associates, !" who showed that, 
in the same series of cases, 63 per cent were positive for 
AFP by immunodiffusion but 85 per cent were positive 
by radioimmunoassay. The range of AFP concentra- 
tions is great—from 0.02 to 1,000 mg. per 100 ml: It 
is probably easier to remember that in PLC levels go 
from the nanogram to ‘the milligram per milliliter 
range. 

Certain pathologic features are correlated with the 
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appearance of AFP in liver tumors. Size of the tumor 
was related to the number of samples positive for 
AFP, 140 but not to the level of AFP.% 106 135 A 
correlation of AFP levels with microscopic features 
showed that anaplastic lesions had the lowest levels (16 
mg. per 100 ml.), well-differentiated lesions had 
intermediate levels (25 mg. per 100 ml.), and poorly 
differentiated lesions had the highest AFP levels (32 
mg. per 100 ml.)** ’ 

` Only a small porportion of tumor cells make AFP.” 
Less than 5 to 20 per cent of cells have been found by 
immunofluorescence to be positive for AFP. These 
cells occur in characteristic sleeves around capillary or 
tumor sinuses. Cells farther away from vessels were 
negative for AFP. More recently, Onoé. and as- 
sociates! demonstrated a drastic fluctuation of cell 
populations and the appearance of AFP. Degeneration 
of hepatocytes was followed by a proliferation of 
cholangiolar oval cells which function as blast cells of 
hepatocytes in the early stage of regeneration. They 
believed that the oval cell retraces the process of 
ontogenetic differentiation to a transitional cell which 
is intermediate between a typical oval cell and hepato- 
cyte. These transitional cells are the ones which 
produce AFP as suggested by both immunofluorescent 
studies and the appearance of AFP. Besides cell type, 
other factors regulate the fate of AFP. 

Factors regulating synthesis and release. The production 
and release of AFP are governed by several factors, as 
recently reported. Sell and associates’? found two 
patterns of release of liver- -specific proteins in 
monolayer cultures of fetal rat hepatocytes. Kanai 
and associates found AFP synthesized mainly on 
membrane-bound polysames. in rat ascites hepatoma 
cells as shown by the incorporation of radioactive 
labeled leucine. Cyclic AMP was found to increase 
the production of AFP in Yoshida sarcoma cells." 
Production of AFP in the cytoplasm of rat hepatoma 
cells (mainly in the rough endoplasmic reticulum) was 
demonstrated by immunoelectron microscopy with 
peroxidase-labeled anti-rat AFP." No involvement of 
the Golgi apparatus was found. Pyridoxine deprivation’ 
was found to induce the appearance of AFP and liver 
nodules in five of 10 baboons. 1717 

Cells can produce proteins only at certain stages of 
their mitotic cycle. Sell and associates”? found that only 
20 to 30 per cent of cells divide when stimulated and 
that only dividing cells make alpha,-F. Synthesis 
occurred in the G, phase with release in the G; phase. 
Translated, this means that AFP appears after the | 
initiation of cell proliferation, increases linearly in 
amount during the active phase of growth, and reaches 
a plateau when the highest number of cells are found. 
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An intracellular half-life of 1 hour was found for AFP 
and 6 hours for albumin, which means that the 
synthesis and release of AFP occurred more rapidly 
than of albumin. Production of AFP was not blocked by 
the inhibition of DNA synthesis, but was blocked by the 
inhibition of mitosis. Tsukada and Hirai’ also studied 
AFP synthesis and cycles of cell division and noted that 
almost all cells produce both AFP and albumin, with 
some cells producing more AFP than albumin. Thus, 
factors controlling the regulation of AFP production 
which explain the appearance of AFP in various clinical 
states are slowly evolving. 

Theories for reappearance of AFP. Various hypotheses 
for the reappearance of AFP in cancer, both of the 
liver and other tumors, have been proposed. That 
cancer cells resemble embryonic cells and vice versa, 
has been stated many times. In 1932, Hirszfeld and 
associates were the first to assert the existence of 
fetospecific substances in cancer tissue.!® In 1963, 
Abelev and associates" issued the first report showing 
this association.” Abelev" has proposed three theories: 
a cell multiplication theory, a cell dedifferentiation or 
retrodifferentiation theory, and a stem-cell theory. 
These and other theories are discussed by Masseyeff,’® 
Abelev,® Irlin and associates,*! and Uriel.” 

ASSOCIATION WITH HEPATITIS B ANTIGEN. An unusu- 
ally high incidence of Australian antigen (hepatitis B 
antigen) has been found in association with hepato- 
ma.3! 152-158 An impaired immuné mechanism or an 
immunodeficient response to hepatitis B antigen, 
possibly on a genetic basis, has been proposed and 
studied by Sakurai and Miyaji!® of Osaka and Simons 
and associates'* of Singapore. In Osaka, 30 per cent of 
72 cases of hepatoma had the hepatitis B antigen, 
whereas only 7 per cent had the antibody to hepatitis B 
antigen. In screening for both Australian antigen and 
AFP in the Japanese town of Tomi, 9.9 per cent of the 
population was positive for the antigen in contrast to 
1.5 per cent, which is the average figure for Japan. All 
cases with positive antigen had elevated levels of 
AFP." A combination of these two survey methods 
may improve the early detection of hepatoma in 
countries having a high incidence of this disease. 

SERUM AND INFECTIOUS HEPATITIS AND CIRRHOSIS. In 
serum. or infectious hepatitis, elevated levels of AFP 
have been found in a fraction of the cases. Abelev® 
- reported 13 per cent of patients with hepatitis had AFP 
levels in the range of 50 to 500 ng. per milliliter, which 
disappeared -after convalescence. The total period of 
appearance and disappearance was less than 2 months. 
Silver and associates” found approximately 3 per cent 
of 128 adult patients had elevated AFP levels which 
seemed to be correlated to the severity of liver 
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destruction, as indicated by serum glutamic pyruvic 
transaminase. 

Cirrhosis is considered by some! to be a precancer- 
ous disease for PLC. In Japan, more cases of liver 
cirrhosis (53.8 per cent) showed elevated levels of AFP 
than cases of chronic hepatitis (18.7 per cent).* AFP 
levels in cirrhosis exceed 100 ng. per milliliter, with 
levels above 400 ng. per milliliter strongly suggesting 
the presence of a hepatocellular cancer. Lehmann”! 
used AFP levels to follow the malignant transformation 
of liver cirrhosis to primary liver cancer. The presence 
of hepatitis B antigen in all cases of cirrhosis with high 
levels of AFP has been reported ‘by Endo and 
associates. 55 l 


Other tumors and diseases 


Other tumors. Day® has chosen to call the AFP 
assay cancer distinctive rather than cancer specific. 
This is because false-positive results may be obtained in 
cases of hepatitis and cirrhosis as noted. Another 
reason is that AFP levels may be elevated in tumors 
other than those derived from the liver. 

Abnormal levels of AFP would be expected in 
tumors containing elements of embryonal carcinoma. 
Abelev found positive AFP values in 50 per cent of 
his cases. Other embryonal tumors should have no 
AFP: seminoma, chorionepithelioma, neuroblastoma, 
nephroblastoma, and Wilms’ tumor. It was postulated 
that AFP assays would have clinical value in the 
differential diagnosis of germ-cell tumors and in 
predicting the efficacy of surgery and chemotherapy. 
The actual experience is as follows. AFP has been 
found in hepatoblastoma (different from hepatocellu- 
lar carcinoma in being embryonal)'®-1 and a large 
group of teratoblastomas containing solid undifferen- 
tiated tissue without organized structure. Teratoblas- 
toma in the testis with elevated AFP levels has been 
reported by Hull? and Mawas' and their colleagues. 
Abelev® found AFP in 10 of 26 embryonal tumors and 
one in 18 seminoma or chorionepithelioma of the 
impure type. Positive AFP levels have been reported 
in teratoblastoma in the ovary,*®® the retro- 
peritoneum, 16 the mediastinum, and in sacrococ- 
cygeal tumors.*** More recently, Mukojima and as- 
sociates'®’ have reported the presence of AFP in 9.5 
per cent of cases with metastatic liver cancer and 54 per 
cent of cases with embryonal cell carcinoma by the 
single radial immunodiffusion method. Tsuchida and 
Ishida!® reported seven cases of teratocarcinoma that 
were AFP positive: three in the sacrococcyx, two in the 
ovary, and two in the testis, five of which showed 
typical features of a yolk sac (endodermal sinus) tumor. 
They contended that these tumors are of yolk sac 
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origin. No AFP has been found in a pure cholangio- 
cellular carcinoma, nephroblastoma, or sympathico- 
blastoma." The specificity of a -particular labora- 
tory method has been questioned in a study” which 
showed the presence of AFP in seminoma, “cho- 


rionepithelioma, nephroblastoma, malignant blood 


diseases, and metastatic liver disease. 

Stomach. Tumors of the stomach and abnormal AFP 
results have been reported by several workers." 140. 
189-172 Mukojima and associates” found AFP in 17 per 
cent of cases with gastric cancer with hepatic metastatis 
but in only 0.6 per cent of cases without hepatic metas- 
tasis using a single radial immunodiffusion technique. 
With a radioimmunoassay, the figures increased 
to 71.4 per cent and 39.5 per cent, respectively. 

Colon, pancreas, prostate. -Elevated AFP levels as- 
sociated with primary tumors of the colon have been 
reported by Bernades!® and Andrieu™ and their 
co-workers, Primary tumors of the pancreas '° and 
prostate,’ +75 usually in association with hepatic 
metastasis, have also been reported. Of interest is the 
presence of gastric tumors (one definitely primary) in 
both cases of prostatic adenocarcinoma. , 

Other diseases. The presence of AFP in ataxia- 
telangiectasia, an immunodeficient disease, has been 
mentioned previously. 

For the sake of completeness, it should be mentioned 
that elevated levels were reported in 11 of 11 patients 
with acute or subacute hereditary tyrosinemia’” and in 
one of six cases of infectious mononucleosis," condi- 
tions which may be related to regenerating liver 
tissues as in cirrhosis and viral hepatitis. Because one 
might anticipate levels of serum AFP in blood disor- 
ders associated with myelopoiesis, Masseyeff and 
associates!”® screened 50 cases of various blood dys- 
crasias and found no raised levels of AFP in acute and 
chronic myeloid leukemia, acute lymphoid leukemia, 
chronic lymphocytic leukemia, lymphosarcoma, chron- 
ic myeloid leukemia, reticulosarcoma, myelomatosis, 
Hodgkin’s disease, Waldenstrém’s disease, Biermer’s 
disease, hemoglobinosis C, thymoma, osteomyelo- 
sclerosis, and idiopathic bone marrow aplasia. 


177 


AFP in pregnancy 

Introduction. 

Discovery, When Tatarinov in a personal communica- 
tion reported to Masseyeff"* that he detected AFP in six 
of 1,009 pregnancies, it seemed like a monumental 
discovery. In the late 1960’s, others’ 135. 19% 179 
reported an inability to’ detect AFP in preg- 
nant women. In 1970, Foy and associates’ 17 and 
others reported a higher incidence of AFP in preg- 
nancy and it soon became apparent that insensitive 
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methods like gel diffusion were not picking up the 
nanogram quantities of AFP present in maternal 
serum. With the development of radioimmunoassays, 
Abelev,™ 18° Purves, Geddes!) 18 and Seppälä and 
Ruoslahti were all able to find levels of AFP above 
the nonpregnant adult level of 10 ng, per milliliter. 
Ishiguro and Nishimura’ detected AFP as early as 14 
weeks and noted a maximum level of 386 ng. per 
milliliter at 36 weeks of gestation. By means of a 
radioimmunoassay, AFP was detected in the serum of a 
patient with hydatidiform mole and in the urine of a 
pregnant patient with marked albuminuria. Ishiguro‘ 
also noted that no difference in level was observed 
between primiparous and multiparous patients. 

Scope of uses. This discussion considers the indications 
for measuring AFP as they might arise in following a 
patient throughout the course of pregnancy. AFP 
testing in maternal serum, amniotic fluid, and fetal 
serum will be considered simultaneously. This is in 
preference to the approach which considers individu- 
ally first the disease entities which can be detected by 
maternal serum, then those which can be detected by 
amniotic fluid, and finally those which can be indicated 
by fetal serum. It is hoped that the scheme presented 
will be more useful to the physician when ordering 
AFP assays for a given case. 

There are a few important facts that must be 
remembered. when considering AFP in pregnancy. 
The concentration gradient ranges from ‘milligrams 
per milliliter in the fetus to micrograms per milliliter in 
amniotic fluid to nanograms per milliliter in maternal 
serum. Fetal serum concentration must be distin- 
guished from total amount of AFP produced in the 
fetus. Fetal serum concentration declines from a peak 
of 3,000,000 ng. per milliliter at 14 weeks to less than 
13,000 to 86,000 ng. per milliliter at term. By contrast, 
the total AFP synthesized reaches a peak at 20 weeks, 
remains constant from 22 to 32 weeks, then drops 
steeply to birth, after which it tapers off. Maternal 
levels at the upper limits of normal can be taken as 125 
ng. per milliliter in the first trimester, 250 ng. per 
milliliter in the second, and 500 ng. per milliliter in the 
third trimester. Seppala and Ruoslahti’ found levels 
of 18 to 119, 96 to 302, and 103 to 550 for each of the 
trimesters, respectively. Because of the difference in 
standard preparations used, these values may have 
only approximate value in other laboratories. For 
convenience, the values of 125, 250, and 500 ng. per 
milliliter are used, which are easier to remember than 
119, 302, and 550 ng. per milliliter. On a log scale (Fig. 
2), the values are essentially identical for clinical 
purposes. The AFP in maternal serum is directly 
contributed by the fetus, as shown in a definitive 
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experiment by Seller and associates’ in which labeled 
AFP was traced from the fetus into maternal serum. 
Single assays are probably not as valuable as serial 
titrations, especially since standard preparations and 
levels vary. For this reason, the slope of the line 
between values should also be observed to obtain useful 
clinical information. Amniotic fluid levels, which reflect 
fetal levels, decline from 30,000 ng. per milliliter in 
early pregnancy to less than 50 ng. per milliliter at 
term. In searching for an explanation of an abnormal 
AFP level (high or low), one should consider alterations 
in fetal liver production, the volume of body fluids 
involved, changes in plasma permeability, and distur- 
bances in the circulation and elimination of amniotic 
fluid, and not solely fetal-maternal transfusion. With a 
half-life of 3 to 4 days, AFP is cleared to negligible 
levels in maternal serum by 20 days post partum.’ 

Uses in pregnancy. The uses of AFP in pregnancy 
can be categorized according to indications in early 
pregnancy and later pregnancy (Table I). The indica- 
tions for use of AFP in pregnancy change throughout 
all three trimesters. This is in contrast to most other 
biochemical fetal monitors, which are useful in only 
one period of pregnancy. In the first trimester, AFP 
assays may be used to predict outcome in threatened 
abortion, to select cases of cervical incompetence for 
suture, and to screen for early birth defects. In the 
second trimester, the indications for AFP change to 
screening for fetal distress, assessing the severity of 
diabetes, Rh immunization, toxemia, and screening for 
the development of later birth defects. In the third 
trimester, some of the indications for AFP assays 
include the determination of gestational age, the 
detection of fetal distress, the prediction of fetal death, 
and the evaluation of innocuous versus serious bleed- 
ing. These indications and others will be considered in 
detail. 

Various conditions. 

Threatened abortion. The prediction of outcome in 
threatened abortion can result in considerable saving 
in days hospitalized, in maternal blood loss, and in 
emotional stress by preparation for the predicted 
outcome. 

Prediction of the outcome of threatened abortion 
was first reported by Seppälä and Ruoslahti,'*? who 
found that after the thirteenth week of gestation 
abortion occurred more frequently in women with 
abnormally elevated AFP results. -A case of blighted 
ovum with low levels and cases of intrauterine fetal 
death with high levels of AFP were reported. A more 
recent paper® combines the use of human placental 
lactogen (HPL) with AFP screening to improve pre- 
dictive ability. The difference is that HPL reflects 
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Table I. Reported indications for AFP assays 





Early pregnancy: 
Predict outcome of threatened abortion 
Signal a blighted ovum vs. growing fetus 
Select cases of incompetent cervix for surgery 
Differentiate between mole and normal pregnancy 


Laier pregnancy: 
Detect fetal distress 
Predict impending fetal death 
Monitor maternal complications, e.g., toxemia, diabetes, 

` Rh immunization i 

Screen for twins 
Detect neural tube defects 
Monitor for other birth defects 
Assess uterine bleeding 
Predict (unexpected) stillbirth 
Detect cancer in pregnancy 
Assess gestational age 
Other . 





placental status whereas AFP reflects fetal status, and 
the two complement each other in predicting over-all 
status of the pregnancy. Seppälä’s category of normal 
AFP levels included the abnormally low levels below 
the 2.5 percentile, which may be reflective of di- 
minished or absent fetal liver production. 

Spontaneous vs. induced abortions. Because early in- 
trauterine deaths in both spontaneous and induced 
abortions are probably the result of either increased 
fetal-maternal transfusion or resorption of fetal ele- 
ments, elevated levels are expected in both maternal 
and amniotic fluid. Seller and associates? found 
elevated levels ranging from 50 to 305 wg per milliliter 
of amniotic fluid in 54 cases of spontaneous abortion 
with intact sacs. The affected fetuses had severe neural 
tube defects or chromosome abnormalities such as 45, 
X. Unaffected fetuses had AFP levels below 50 ug per 
milliliter. AFP levels increased in maternal sera from 
the preabortal to the postabortal states.?87 

Cervical cerclage. Cervical cerclage in women with 
elevated serum AFP levels resulted in abortions.’ 
Identification of fetuses who are doomed to abort may 
reduce needless surgery in these cases. Seppälä“ stated 
that maternal defects can be distinguished from fetal 
defects. 

Choriocarcinoma and mole vs. pregnancy. The differen- 
tiation of choriocarcinoma or hydatidiform mole from 
normal pregnancy can be helped by AFP assays if one 
assumes that the serum level will not be elevated in the 
absence of a fetus. This was substantiated in one 
report,™ but further study is necessary to explain the 
appearance of AFP in the serum of one patient with 
hydatidiform mole.’ The possibility of the presence 
of a fetus with mole has to be considered. 

Fetal death. Fetal death later in pregnancy is alsc 
attended by increased fetal-maternal transfusion and 
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elevated levels of AFP in both maternal serum and 
amniotic fluid. Because the increase in maternal AFP 
occurs before fetal death, elevated or rising levels of 
AFP can be used to detect serious fetal distress and 
impending death."** Thus, the stress of severe toxemia 
which led to a compromised but living newborn infant 
in one case but to fetal death in six other cases was 
reported by Cohen and associates. In high-risk 


pregnancies* 60 per cent of cases with fetal distress , 


were correctly predicted. The severity of fetal distress 
and a probability of fetal death increased as. levels 
increased from 800 to over 1,000 ng. per milliliter. 
Twin pregnancies and high AFP levels with the death 
of one fetus have been encountered by different 
authors.™ 188 Further work is necessary to define the 
types of fetal distress which may be indicated by AFP 
levels. 

Toxemia. After the first trimester, AFP assays may be 
useful in assessing maternal complications. In toxemia, 
Rh immunization, and diabetes, patterns in the level of 
AFP change in the same direction in fetal serum, 
maternal serum, and amniotic fluid. In toxemia, 65 per 
cent of cases fall below the median level in maternal 
serum and are also below median levels in fetal serum 
and amniotic fluid. This is possibly related to either a 
small placenta, or an acceleration of maturation due to 
stress, or both.” Abnormally high’ levels might be 
associated with severe fetal distress, as occurred in an 
infant of 1,430 grams with an Apgar score of 6 at 37 
weeks.” 

Diabetes. In diabetes, 65 per cent of cases have AFP 
levels above the median in maternal serum and also in 
fetal serum. 

Multiple gestation. Ishiguro™™ found AFP levels 
twice as high as normal levels. As many as 98 per cent 
of cases may have AFP levels above the median level, 
with fetal death being signaled by levels exceeding the 
97.5 percentile.” + Garoff and Seppala® found that 
elevated levels of AFP and HPL were useful in 
detecting and predicting the fate of twin pregnancies. 

Rh immunization. Rh immunization has’ levels 
elevated above the median in all three compart- 
ments. In Rh immunization, a large placenta and 
activation of hematopoiesis may explain the increased 
levels. In maternal serum, 72 per cent of cases were 
found to have AFP levels above the median.“ Maternal 
serum levels did not seem to predict intrauterine death 
in Rh disease for Vivian and Ward. On the other 
hand, because AFP levels rose before fetal death, they 
were judged to be useful in predicting outcome in 
maternal serum by Cohen and associates™* and in 
amniotic fluid by other investigators. 191 192 

Innocent vs. serious bleeding. A distinction between 


i March 1, 1976 
Am. J. Obstet. Gynecol. 


innocent and serious bleeding in pregnancy may be 
indicated by AFP levels, according to an early report.’ 
High levels associated with an increased fetal-maternal 
transfusion would indicate a serious prognosis, but 
further study is needed to correlate different levels of 
AFP with different types of antenatal hemorrhage, 
such as placenta previa, abruptio placentae, and 
marginal sinus bleeding. 

Birth defects. Down’s syndrome and ataxia- 
telangiectasia are conditions associated with elevated 
AFP levels which can be recognized at or after birth. 
Other conditions include congenital nephrosis, tetral- 
ogy of Fallot, duodenal atresia, and esophageal atresia. 
In the latter, the mechanisms of elevated AFP levels in 
amniotic fluid either may be by inhibited fetal swallow- 
ing or by regurgitation of gastric contents through a 
fistula—or by both.“ The prenatal detection of these 
conditions may help to improve both the emotional 
care of the parent and the medical care of the infant. 

- Certain chromosomal! abnormalities such as 45, X 
may be associated with elevated amniotic AFP levels, "9° 
Normal AFP levels in amniotic fluid have been found 
in trisomy G-21. Further studies are necessary to 
elucidate the mechanisms involved in AFP synthesis 
with various chromosomal patterns. 

Gestational age estimate. Gestational age dating is a real 
problem for the obstetrician. Seppälä“ stated that 15 
per cent of English women do not know their LMP. 
The dating of gestational age has been attempted in 
fetal and newborn serum’* 1% and amniotic fluid.” In 
both, a high correlation has been found between AFP 
levels and gestational age but not between AFP levels 
and fetal weight. Determinations in amniotic fluid 
seem to provide a finer index of gestational age in late 
pregnancy than early pregnancy, since the scatter of 
values is greater in earlier pregnancy. 

The coefficient of correlation between alpha- 
fetoprotein and gestational age in fetal serum was 
found to be higher than the correlation between birth 
weight and gestional age, especially from 33 to 47 
weeks by Karlsson and associates. 1° 

Seppala* has stated that AFP levels in amniotic fluid 
below 70 ng. per milliliter indicate a pregnancy of at 
least 34 weeks whereas levels below 50 ng. per milliliter 
are indicative of pregnancies of 37 or more weeks of 
gestation. 

Neural tube defects. 

Definition and classification. Defining the type of 
neural tube defect (NTD) is important because the type 
of lesion will help indicate the levels of AFP that may be 
expected and vice versa. Open tube defects include 
anencephaly, myelocele, cervical meningocele, lumbar 
myelocele, hydrocephalus, and myelocele with hy- 


\ 


Volume 124 
Number 5 © 


‘drocephalus.'** These open lesions are associated with 


unrestricted leakage of AFP into amniotic fluid and 
thus into the maternal compartment. Closed lesions 
not only include those with a full-thickness skin cover, 
but are considered by some to include small “open” le- 
sions with restricted leakage of AFP into the amniotic 
fluid and maternal compartments. Harris and as- 
sociates”¢ included encephaloceles, a few myeloceles 
with full-thickness skin covers, uncomplicated hydro- 
cephalus, and small “open” myeloceles and menin- 
goceles under the category of closéd lesions. Laurence 
and associates*™ cited that 14 per cent of infants with 
neural tube defect who survive have closed lesions. Of 
these, 6 per cent are encephaloceles with severe brain 
abnormalities, 4 per cent are meningoceles with cord 
involvement, and 4 per cent are closed myeloceles or 
severe neural defects with thick epithelial coverings. By 
contrast, a figure of only 4 per cent-is usually cited as 
the number of neural tube defects compatible with 
survival by another source.” Of various types of spina 
bifida, myelomeningoceles and myeloceles (containing 
meninges, spinal fluid, spinal cord, and nerves) are 
common, severe, and crippling by comparison to 
meningoceles (containing meninges, spinal fluid, but 
not spinal cord or nerves) which are less common and 
benign. Warkany?® discussed these defects and hy- 
drocephalus, uncomplicated hydrocephalus, en- 
cephalocele, iniencephaly, and exencephaly in an 
excellent review of congenital malformations. 
Freeman’s?™ book Practical Management of Menin- 
gomyelocele, A Multidisciplinary View further discusses the 
classification of “open” and “closed” lesions. 

Risks involved. The risk involved of having another 
child with NTD is of interest in genetic counseling. 
Most of the studies related to NTD have been reported 
from South Wales and Belfast, where the incidence is 
high. But the risk of study techniques must be balanced 
against risk of the disease. Because the risk in 
amniocentesis as reported by Scrimgeour®® was ap- 
proximately 1 per cent, amniocentesis in those studies 
was justified only when the risk of a fetal malformation 
was greater than | per cent. As shown by Carter and 
Roberts”* and Laurence,” the risk of having another 
child with NTD is 1/20 to 1/25 after one previously 
affected child and 1/10 after two previously affected 
children. The risk of having an affected child from an 
adult survivor of either sex with spina bifida is 3 per 
cent.7°8 If an affected child is the index case, the risk of 
spina bifida in the mothers’ sisters’ children is 3 in 266 
as reported in a study covering six areas in England 
and Wales where the random incidence was 2.5 in 
1,000 total births.” With the techniques described, 
the risk of a living child with serious neural tube 
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defects can be reduced from | in 10 to less than 1} in 
100.2 : 

Factors involved. Since Brock and Sutcliffe! first 
reported: the value of AFP in amniotic fluid in the 
antenatal diagnosis of neural tube defects, an av- 
alanche of studies has clarified the importance of 
certain factors: type of lesion, timing of tests, and 
contamination of amniotic fluid by fetal blood. 

Anencephaly and spina bifida. The type of lesion which 
is more often associated with positive AFP assays than 
spina bifida is anencephaly. 

The importance of timing is seen in the initial 37 
cases of NTD of Brock and Sutcliffe."® They con- 
cluded that amniotic fluid measurements were valuable 
for eafly antenatal diagnosis because the concentration 
of AFP in spina bifida was four times greater than its 
normal level even at 13 weeks whereas, after 30 weeks, 
the difference between normal and abnormal levels of 
AFP was not as great. Levels should be followed on a 
standard or normal curves of values established for a 
given laboratory (Fig. 3). 

Allan and associates”? studied 190 samples of 

amniotic fluid in the second trimester by CIEP and 
confirmed the value of AFP detection in open neural 
tube defects sufficiently early to allow termination. 
Ukrasound studies were not as useful as AFP determi- 
nations at 16 weeks of gestation in two cases of spina 
bifida. Field and associates*® reported a case of 
anencephaly which was missed by ultrasonic examina- 
tion but detected by the radial immunodiffusion 
method for AFP at 14 to 16 weeks of gestation. 
Laurence and associates reported a closed lesion 
(encephalocele) which had normal levels of AFP by 
radioimmunoassay at 16 weeks but an AFP concentra- 
tion that was 10 times the upper limit of normal at 34 
weeks. Detection of myeloceles at 6 weeks and 15 weeks 
by the Laurell rocket technique was reported by Nevin 
and associates.” The magnitude of elevation of AFP in 
NTD ranges from five to 10 or more times the upper 
limits of normal, depending on the type and combina- 
tion of lesions. 
_ Not only does anencephaly have a higher positivity 
rate of AFP results than spina bifida, but it is usually 
associated with higher levels. Although different AFP 
assays were used in different geographic locations, one 
should note that conclusions about NTD’s are similar 
in reports by Milunsky and associates,” Randle and 
Cumberbatch,’ Lorber and associates,” and Seller 
and associates.” All of these dealt with anencephaly 
either alone or in conjunction with other neural tube 
defects. 

Hydrocephaly. Seppälä and Unnerus*” reported the 
first case of elevated amniotic AFP in hydrocephaly in 
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May, 1974. They reminded their readers that.elevated 
amniotic fluid AFP could be found in congenital fetal 
anomalies other than neural tube defects, such as 
congenital nephrosis and esophageal atresia. 

Fetal death as a cause of AFP in anencephaly. In- 
trauterine fetal death as a cause of elevated amniotic 
fluid AFP levels in anencephaly rather than anenceph- 
aly per se has been considered in some cases.7! 245 

Contamination. Contamination of amniotic fluid spec- 
imens by fetal blood giving false-positive results is 
very likely when one remembers that concentrations of 
AFP are expressed as milligrams per milliliter in fetal 
blood, as micrograms per milliliter in amniotic fluid, 
and nanograms per milliliter in maternal serum. 
Milford, Ward and Stewart”® calculated that the 
volume of fetal blood which would elevate the amniotic 
fluid AFP. above the norm is 1 ml. of fetal blood at 14 
weeks of gestation, 2.5 ml. at 15 weeks and 5 ml. at 17 
weeks. The actual volume of fetal blood necessary to 
elevate amniotic fluid AFP may be smaller than these 


‘figures due to incomplete mixing of fetal blood in 


amniotic fluid. 

Several clinically important steps are suggested by 
these findings. Specimens should be tested for fetal red 
blood cells by the Kleihauer technique.” If the sample 
is contaminated by blood, AFP assays should not be 
done. Total protein as well as AFP snould be measured 
in amniotic fluid to distinguish AFP leakage from an 
open lesion versus a fetal-maternal transfusion or 
intrauterine death. 

The use of maternal serum in screening for neural 
tube defects by AFP levels progressed from a “guarded 
assessment” in initial reports to a “more promising” 
assessment based on additional reports in 1974 to a 
“high hopes” assessment by the time of a London 
workshop in May, 1974. Elevated levels of AFP in 
maternal serum were reported in cases of neural tube 
defects as early as 13, 16, and 21 weeks of gestation 
with the impression that the levels of AFP in maternal 
serum were not as clear-cut as those in amniotic 
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fluid.» 1” This impression may have been due to the 
initial difficulty in méasuring nanogram quantities of 
AFP.in maternal seruin by radioimmunoassay. Because 
fetal serum levels were normal in seven anencephalic 
fetuses, no increased synthesis of AFP is believed to 
occur in fetuses’ with severe neural tube defects,” 
suggesting that the elevation of AFP in amniotic fluid 
and maternal serum is due to a leakage of AFP through 
exposed neural surfaces rather than an increased fetal 
synthesis. In comparing open versus closed lesions and 
AFP levels in amniotic fluid versus maternal serum, 
Harris and associates” pointed out that in determina- 
tions using amniotic fluid, no false positive results have 
been encountered so far. With maternal serum, AFP 
assays may niss very early neural tube defects, whether 
open or closed, but this may be at a clinically acceptable 
level of 10 per cent efficacy, as pointed out by Brock 
and associates.7* They state that even at a level of 
efficacy of 10 per cent, screening a pregnant popula- 
tion by AFP assays in maternal serum would be 
justified in the United Kingdom because 200 fewer 
children with spina bifida would’ be born. A later 
controlled study,” which matched cases ‘and controls 
on the basis of maternal age, parity, and length of 
gestation, concluded that the screening of maternal 
serum for AFP levels was useful in detecting neural 
tube defects, especially for anencephaly and spina 
bifida and especially for early pregnancy (below the 
twentieth week) when the difference between cases and 
controls was larger. An even more encouraging 
assessment on the value of maternal serum emerged 
from the London workshop.” Elevated levels of AFP 
were detected between the twentieth and fortieth 
weeks of gestation (the clinically useful interval) in 80 
per cent o7 anencephalic and almost 60 per cent of 
fetuses with spina bifida. Two cases with closed lesions 
had levels atthe upper limit of normal. The impor- 
tance of maternal serum in contrast to amniotic fluid 
was explaired by the previously mentioned practice in 
England whereby the risk of amniocentesis versus the 
risk of a neural tube defect justified amniocentesis only 
in those pacients with a previous history of the disease. 
Although determinations of AFP in amniotic fluid 
could provide prenatal diagnosis for 90 per cent of 
spina bifida and 100 per cent of anencephaly in time 
for selective abortion, the practice of limiting am- 
niocentesis to: only a select high-risk group would in 
fact reduce the cases of spina bifida by only 10 per cent. 
Thus, maternal serum assays might provide a higher 
detection rate. Additionally, since closed lesions repre- 
sent only 4 per cent of cases with neural tube defect 
which survive, the lack of AFP elevation in this small 
group may not affect the screening efficacy in maternal 
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serum, since some of these will have less serious lesions. 

Importance of using other tests and preventing abortions. 
The importance of using other tests, such as scanning 
sonograms and x-rays, to follow-up elevated AFP levels 
has been stressed.1% 2° Termination of pregnancy in 
cases of neural tube defect substantiated by these other 
tests can reduce the risk of a living child with a serious 
disabling malformation from one in 10 to less than one 
in 100.7 3 : 

AFP assays with amniotic fluid and maternal serum 
have been successfully used to screen for neural tube 
defects as- early as 6 and 12 weeks of gestation, and 
clearly before the twentieth week, far in advance of the 
time when the lesions would be detectable by ul- 
trasound scanning and x-ray examinations. Used in a 
prenatal diagnostic screening center, the use of AFP 
determinations in these fluids may prevent more 
abortions than they selectively indicate. 

Fetal macrophages and AFP. The presence of fetal 
macrophages with elevated levels of AFP in amniotic 
fluid may increase the efficacy of amniocentesis in 


- screening for neural tube defects, according to Suther- 


land” and Nelson?” and their colleagues. 

Treatment. Treatment of neural tube defects may be 
influenced by earlier identification of cases with AFP 
assays. The debate of whether to treat all affected 
infants surgically centers on a controversy of increased 
survival versus a poor quality of life in those who 
survive. > 223 Laurence®® showed that of 100 liveborn 
cases, survival increased from 17 to 50 cases with 
operation, but that the number of cases dependent on 
wheelchairs and the number handicapped also in- 
creased. Increased effort toward antenatal detection of 
spina bifida was emphasized. In contrast to this 
suppression of poor quality of life, Crosby‘ in 
Baltimore has been advocating aggressive surgical 
treatment for a better quality of life in cases with spina 
bifida. He cited that many of these patients have 
above-average intelligence and when admitted to pub- 
lic schools have done exceedingly well. Here, again, 
early antenatal detection would be important, mainly 
to alert and emotionally prepare both parents and the 
surgical team. 

Need for prospective studies. In spite of the large 
body of knowledge of AFP which has appeared since 
1970, information is still needed about the applicability 
of AFP testing to routine prenatal care and about the 
types of ‘birth defects other than NTD which are 
associated with abnormal AFP levels. 

A prospective study is being conducted in the 
prenatal clinics of the Johns Hopkins Hospital to 
evaluate the application of AFP assays to routine 
prenatal care. A study of this sort had been suggested 
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by Seppälä, who had conducted prospective studies 
restricted to high-risk pregnancies and cases of 
threatened abortion. 

Seppala’s study. In Seppälä’s prospective study of 
840 high risk pregnancies, 23 (2.74 per cent) AFP 
results were above the normal limit.*’ Of these, 12 were 
associated with fetal death, three with threatened 
abortion (all of which aborted), one abruptio placentae 
with intrauterine death at 28 weeks, one twin preg- 
nancy in which one fetus was dead at 17 weeks, and 
four pregnancies complicated by Rh immunization, 
toxemia, hepatosis, and diabetes. In another prospec- 
tive study of 112 women with threatened. abortion, 
Seppälä“ obtained six elevated AFP results (5.4 per 
cent), all of which were associated with eventual fetal 
death or abortion. In a prospective nonconcurrent 
study at Johns Hopkins Hospital,®* seven abnormal 
AFP results were obtained in 298 maternal sera 
randomly- collected from the prenatal clinic. Fetal 
death subsequently occurred in six’ cases and the 
seventh case was associated with severe toxemia and a 
depressed newborn infant. Important clinical features 
of this study which agree with Seppala’s findings are 
the highest level of maternal AFP found in fetal death 
(8,000 ng. per milliliter) compared to 9,000 ng. per 
milliliter in Seppala’s series) and a lack of antibodies 
against AFP in maternal serum. 

Current experience. In the current prospective study at 
Johns Hopkins Hospital, AFP assays are being per- 
formed on every patient passing through the prenatal 
clinics until a sample size of 2.000 cases is reached. One 
thousand patients constitute the test group in which 
the.AFP results are reported to the obstetric staff; the 
other thousand patients: constitute a control group in 
which the AFP results are withheld from the obstetric 
staff. Patients in the test group will be matched 
with patients in the control group on the basis of 
age, race, parity, and socioeconomic status. Further 
matching will be done on the complications of preg- 
nancy such ás toxemia, diabetes, and Rh immuniza- 
tion. One purpose of the study is to see whether 
changes in ‘obstetric management result from the 
presence of AFP results in comparison to their absence. 
Another purpose is to see whether differences between 
the two groups will occur in pregnancy-outcome, such 
as rates of prematurity, induction, and cesarean 
section. Differences in fetal morbidity and mortality 
rates will be sought. 

` Another study being conducted at the same institu- 
tion involves a different population of patients attend- 


ing. the prenatal diagnostic center, which provides — 


genetic counséling. The purpose of this study is to see 
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whether the addition of AFP assays to the diagnostic 
tests available aids in the diagnosis and prevention of 
birth defects. Another purpose of this study is to collect 


- more data about malformations in early pregnancy, 


which is either insufficient or totally lacking, as stated 
by Seppälä.“ l 

In both studies, three “simplified” assays and a 
double-antibody radioimmunoassay are being per- 
formed on each sample. of maternal serum or amniotic 
fluid. The purpose is to compare the ease of perfor- 
mance, the reliability, and the clinical value of each test. 
To date, the radioimmunoassay has provided a direct 
quantification of AFP levels but has the disadvantage of 
a delay of 2 weeks, which may hinder or delay clinical 
action as a result of an AFP repcrt. Additionally, a 
gamma counter and refrigerated centrifuge are neces- 
sary to set up the RIA, making the cost prohibitive for a 
small laboratory. The three simplified assays are CIEP 
(counterimmunoelectrophoresis), LS (a direct latex 
slide test), and an RBC (a direct red cell test). Initially, 
the CIEP was expected to be the more cumbersome. 
test, since the agarose slides had to be prepared daily, 
in contrast to the LS and RBC test reagents, which can 
be made up ahead of time and stored. After almost a 
year, it appears that the CIEP is the easiest to perform 
and the most reliable of the simplified assays. It gives 
no dubious end points and the amount of AFP can be 
quantified both by comparing the precipitin line with 
standards and by a distance of displacement from the 
antibody well. The sensitivity of the assay has improved 
from 250 to 125 ng. per milliliter and occasionally even 
62.5 ng. per milliliter when compared to purified 
standard. By contrast, the latex slide test, although easy 
to perform, gives dubious end points, some of which 
can be clarified by an absorbant. The sensitivity of this 
assay is 250 ng. per milliliter. The ease of performance 
of this test, however, remains a highly desirable 
feature. The red cell test gives less dubious end points 
than the latex test but has the disadvantage of a 1 hour 
interval for thé rings to settle out. The sensitivity is 16 
to 32 ng. per milliliter, requiring dilution of the serum 
to obtain satisfactory results. The combination of two 
or more of these assays may provide the optimal testing 
facility for AFP screening; but the ultimate answer 
awaits the completion of this study and a statistical 
evaluation. To date, 2,222 maternal sera and 106 
amniotic fluid samples have been obtained over: 9 
months. Of the maternal sera, 222 (9.9 per cent) have 
shown elevated levels; 16. (15.1 per cent) of the 
amniotic fluid samples have shown elevated levels. The 
results are plotted on tentative “normal” curves 
modified from data published by Seppälä. 12% 197 These 
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` curves are shown in Fig. 3. In a few cases of the. test 
group, levels assessed as abnormally high according to 
his criteria correlated well with clinical findings. 

In one case, a patient who developed hydramnios 
was associated with rising AFP values in both maternal 
serum and amniotic fluid. The patient, a 28-year-old, 
white woman, para 2-0-0-1, had a second pregnancy 
marked with hydramnios with delivery of a male infant 
with spina bifida, meningomyelocele, and hydro- 
cephalus. Due to her previous history, amniotic fluid 
and maternal serum were obtained at 20 weeks. The 
AFP levels were 9,234 ng. per milliliter in amniotic 
fluid and 45 ng. per milliliter in maternal serum, both 
within normal limits. Hydramnios developed later and 
at 36 weeks amniotic fluid and maternal serum were 
again obtained. The values were 1,249 and 224 ng. per 
milliliter respectively. The AFP amniotic fluid value is 
elevated and the serum value in the upper normal 
range. At birth, a 1,930 gram female infant was 
delivered with micropthalmia, microstomia, microg- 
natha, large cleft of soft palate, and arthrogryposis. No 
anencephaly or spina bifida was present. 

In another case, normal AFP values in maternal serum 
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were obtained throughout pregnancy. At term, how- 
ever, a male infant with numerous anomalies sugges- 
tive of cebocephaly was delivered. The value of an 
amniotic fluid AFP determination would have been 
immeasurable in determining its predictive value for 
this condition. The patient, a 23-year-old black woman, 
para 3-0-0-3, had numerous complications in this 
pregnancy, including excessive weight gain, high blood 
pressure, gestational diabetes, and dates- examination 
discrepancy. The family history included three sisters 
with thyroid disease and one sister with spina bifida. 
The AFP values in maternal serum were 79 ng. per 
milliliter at 19 weeks, 245 ng. per milliliter at 30 weeks, 
305 ng. per milliliter at 82 weeks, and 239 ng. per 
milliliter at 33 weeks. A 2,610 gram male infant was 
delivered with numerous anomalies associated with 
cebocephaly. 

In the near future, results of large-scale prospective 
field trials evaluating the application of AFP testing to 
routine obstetric-gynecologic care and cancer screen- 
ing should appear in the literature. These reports 
should delineate further when, where, and how AFP 
assays are to be used in the future. 
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Advanced course in colposcopy with 
video tape tutorial, July 22-24, 1976 


An advanced course in colposcopy will be held dur- 
ing Montreal’s Summer Olympics on July 22-24, 1976, 
at the Jewish General Hospital, Montreal, Quebec, 
Canada. Invited speakers include Drs. Duane Town- 
send, Arthur Herbst, Adolph Stafi, and Ralph Richart. 

The registration fee is $250 and includes advanced 
colposcopy, a session with a live patient, video tape tu- 
torial, and lunches. Registration must be made by 
December 15, 1975, and should be accompanied by a 
check payable to: Alex Ferenczy, M.D., Registrar, 
Jewish General Hospital, Department of Pathology, 
3755 Cote St. Catherine Rd., Montreal, H3T 1E2, 
Quebec, Canada. 


First International Congress on the Menopause 


The First International Congress on the Menopause 
will be held June 8 to 11, 1976, at La Grande Motte, a 
seaside resort south of Montpellier, France, under the 
auspices of the American Geriatric Society and the 
Medical Faculty of the University of Montpellier. This 
meeting will consist of a limited number of workshops 
on selected important topics and sessions with free 
communications. The Organizing Committee has in- 
vited a number of investigators to participate in the 
workshops, but it will also be possible to accommodate 
a limited number of observers (as well as participants in 
the free communications sessions). The total amount of 
participants will. not exceed 200 people. 

Requests for registration or for additional informa- 
tion should be sent as soon as possible to the Program 
Co-ordinator: Dr. P. A. van Keep, c/o International 
Health Foundation, 1 Place du Port, 1204 Geneva, 
Switzerland. Upon confirmation of the registration, a 
fee of $50.00 will be due. Those wishing to present a 
paper in the free communications sessions should 
submit an abstract for consideration as early as possible 
to the same address. 


Conference on psychosomatic obstetrics and 


gynecology 

”Practical Applications of Psychosomatic Obstetrics 
and Gynecologic Concepts to Patient Care” will be the 
theme of the conference sponsored by the United 
States and Canadian Sections of the International 
Society of Psychosomatic Obstetrics and Gynecology to 





be held Friday afternoon and evening, April 9, and 
Saturday, April 10, 1976, in Chicago. 

Topics discussed will include: (1) Psychological, 
Social, and Spiritual Care of Patients with Gynecologic 
Cancer; (2) Techniques of Hysterectomy Counseling; 


(3) Methods of Improving the Experience of the 
Mother and Baby in the Postpartum Period; (4) The 
Role of the Family and Consumer Groups in the 


` Delivery of Psychosomatic Obstetric-Gynecologic Care. 
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The meeting will take place at The University of 
Chicago Center for Continuing Education which 
provides retreat-type surroundings with conference 
rooms, meal facilities, and guest rooms under one roof. 
For registration information and complete program, 
write to: Toby Hofslund, 1307 E. 60th St., Chicago, 
Illinois 60637. Telephone: (312)753-3 189. 


Sixteenth Annual Meeting of the Teratology 

Society 

The Teratology Society will hold its Sixteenth 
Annual Meeting June 20-23, 1976, at Highlands Inn, 
Carmel, California. For further mformation, write: 
Lucille S. Hurley, Ph.D., Department of Nutrition, 
University of California, Davis, California 95616. 


VII World Congress of Gynecology and Obstetrics 


The VIII World Congress of Gynecology and 
Obstetrics will be held in Mexico City, Mexico, October 
17-22, 1976. 

Social program (for participants and accompanying per- 
sons). 

Sunday, October 17, 8:00 p.m., Welcome Reception 

at the National Museum of Anthropology, a contem- 
porary building that houses the art treasures of pre- 
Columbian Mexico. 
_ Monday and Tuesday, October 18 and 19, 8:00 p.m., 
performance of the Ballet Folklórico de México at the 
Palace of Fine Arts. Same program on both days. 
Admission limited to capacity of theater. 

Wednesday, October 20, 8:00 p.m., Mexican “fiesta” 
in the patio of the “Las Vizcainas” building, an interest- 
ing eighteenth century baroque construction. 

Thursday, October 21, 8:00 P.M., concert at the 
Metropolitan Cathedral, a building that incorporates 
the five distinctive architectural styles of the colonial 
period. 

Friday, October 22, 9:00 r.m., Official Banquet. It is 
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suggested that tickets be ordered in advance (see form 

1) at a price of $25.00 per person. Limited admission. 

Ladies’ program. In addition there will be the follow- 

. ing activities especially organized for accompanying 
persons: 

Monday and Tuesday, October 18 and 19; morning, 


sightseeing tour, including the most interesting and . 


. picturesque spots in Mexico City. Same tour on both 
days. - 

Thursday, October 21, morning and afternoon, visit 
to the Museo Nacional del Virreinato at the former San 
Martin de Tepotzotldn monastery, a gem of eighteenth 
century colonial architecture located at a distance of 44 
km. from the city. Lunch included. 

g For further information, write: General Secretariat, 
Avenida Baja California 317, México 11, D. F., Mexico. 


. Twelfth Annual E, C. Hamblen Symposium in 

Reproductive Endocrinology and Perinatal 

` Medicine 

The, Department of Obstetrics and Gynecology, 
Duke , University Medical Center, Durham, North 
Carolina, announces the “Twelfth Annual E. C. 
Hamblen Symposium in Reproductive Endocrinology 
and. Perinatal Medicine,” to be held March 19 and 20, 
1976. Major topics are: “Metabolic Diseases in Preg- 
- nancy” and “Teratogenicity.” Invited speakers in- 
clude Dr. Edward Bishop, Chapel Hill, North Carolina, 
Dr. Rubin Bressler, Tucson, Arizona, and Dr. William 
` Spellacy, Gainesville, Florida. 
. For further information, contact: Dr. Charles B. 

‘Hammond, P. O. Box 3143, Duke. University Medical 


. Center, Durham, North Carolina 27710. 


1976 Conference on Clinical Delineation of 

Birth Defects 

Thé University ‘of British Columbia, Faculty of 
Medicine, and the National Foundation—March of 


© Dimes, will hold its 1976 Conference on Clinical 


Delineation of Birth Defects, June 23-25, 1976. For 
information, write: 
Genetics, Unit, 855 W. 10th Ave., Vancouver, British 
Columbia V5Z 1L7, Canada. 


Current Concepts of Infections in Obstetrics 
and Gynecology l 
The Department of Obstetrics and Gynecology of 


William . Beaumont Hospital announces its Second. 


‘Annual Symposium, “Current Concepts of Infections 
in Obstetrics and Gynecology,” to be held March 26 
and 27, 1976. 

Nationally recognized authorities will discuss: (1) 
Infectious Factors in Perinatal Loss, (2) Infectious 
Disease. Management in the Pregnant Woman, and (3) 
‘Management of Pelvic Infections in the Gynecologic 
Patient. The distinguished guest faculty will consist of 
Drs. William. ee Abe Mickal, Richard Sweet, and 


Dr. R. Brian Lowry, Clinical ` 


f March 1, 1976 . 
Am. J. Obstet. Gynecol. 


Paul Wiesner. Registration fees: $100.00 for practicing: ° 
physicians and . $50.00 for physicians in training. 
Attendance will be limited to 100. ` f 
For further information, contact: Department of 
Obstetrics and Gynecology, William Beaumont Hospi- 
tal, 3601 W. 13 Mile Rd., Royal Oak, Michigan 48072. 


Gynecologic Surgery and Pathophysiology 


The Department of Obstetrics and Gynecology of ` 
The George Washington University Medical Center 
and the Kane-King Obstetrical Society announce a 
postgraduate course entitled “Gynecologic Surgery - 
and Pathophysiology,” to be held April 1-3, 1976. | 
Guest faculty will include Dr. Robert W. Kistner, . 
Harvard Medical School, Dr. John McL. Morris, Yale 
University School of Medicine, and Dr. Richard 
Symmonds, Mayo School of Medicine. 

This program has been approved for Physicians 
Recognition Award Category 1 (14 hours). For addi- 
tional information, please contact: Dr. Allan B. Wein- 
gold,- Department of Obstetrics and Gynecology, The 
George Washington University Medical Center, 2150 
Pennsylvania Ave., N.W., Washington: D. C. 20037. 


Gynecologic Oncology: Postgraduate seminar 

and colposcopy course ` 

The Division of Gynecologic Oncology, Crawford W. 
Long. Memorial Hospital of Emory University, an- 
nounces a postgraduate course in “Gynecologic Oncol- 


` ogy” which will be held April 21-24, 1976, and will 


include the following: (1) a two-day seminar on 
“Carcinoma of the Female Genital Tract,” including a 
review of current therapy, immunology, and infection; 
(2) a two-day course of instruction in “Basic and 
Advanced Colposcopy,” including lectures, patient 
demonstration, and video tape instruction. Guest 
faculty will include Robert Scully, M.D., Ralph Richart, 
M.D., Adolf Staf, M.D., Ph.D., Duane Townsend, 
M.D., Taylor Wharton, M.D., Philip. DiSaia, M.D., 

James Reagan, M.D., and William Ledger, M.D. For 
brochure and application, write: Ernest W. Franklin 
III, M.D., Gynecologic Oncology, 25 Prescott St., N.E., 

Atlanta, Georgia 30308. 


XXIVth Annual Colloquium on Protides oft the 
Biological Fluids. 


The XXIVth Annual Colloquium on Protides of the 
Biological Fluids will be held in Brugge, Belgium, April 
27-May 1, 1976. The following topics will be covered 
during the meeting: (1) pregnancy-associated proteins, 
(2) carcino-fetal and carcino-placental proteins, and (3) 
detection and quantitation of proteins by molecular 
amplification. All correspondence should be sent to 
the Secretariate: XXIV Colloquium “Protides of 
the ` Biological Fluids,” Simon Stevin Instituut— 
Jerusalemstraat 34, B-8000 Brugge, Belgium. Tele- ` 
phone: 050/33.45.34. Telex: 81 379 SSI B. 


Each tablet contains 0.5 mg. norgestrel with 0.05 mg. ethinyl estradiol 
Wyeth La 


boratories 
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® 


(32% dextran 70) 
HYSTEROSCOPY FLUID— 





E provides a crystal clear hysteroscopic view 
of intrauterine surfaces; 


E permits ample time for directly visualized treatment 
with no interference from blood or mucus;'” 


E adds anew dimension of direct visualization, accuracy, 
and ease in the detection and treatment 
of intrauterine problems.'® 






For additional information on Hysteroscopy with HYSKON ® 
contact: Medical Director, Pharmacia Laboratories, Piscataway, N.J. 08854 
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7. Symposium. Moderator: Levine, R. U. Participants: Siegler, A. M., Quinones, ivici i 
Guerrero, R., Lindemann, H. Contemporary OB/GYN 3 (4):115, 1974. Division of Pharmacia Inc. 
8. Siegler, A. M.: Medical Tribune, Nov. 7, 1973. Piscataway, New Jersey 08854 
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PRESCRIBING INFORMATION 


® 
HYSKON HYSTEROSCOPY FLUID 


32% (W/V) dextran 70 in dextrose 


DESCRIPTION: Hyskon Hysteroscopy Fluid is a 
clear, viscid, sterile, non-pyrogenic solution of 
dextran 70 (32% W/V) in dextrose (10% W/V). 
Dextran 70 is that fraction of dextran, a branched 
polysaccharide composed of glucose units, having 
a weight average molecular weight of 70,000. 

The fluid is electrolyte-free and non-conductive. 
At room temperature Hyskon Hysteroscopy Fluid 
has a viscosity of 220 cSt. 


Hyskon has a tendency to crystallize when sub- 
jected to temperature variations or when stored 
for long periods. If flakes of dextran are present, 
heat at 100°-110° C until complete dissolution 

is achieved. 


INDICATIONS: Hyskon Hysteroscopy Fluid is 
indicated for use with the hysteroscope as an 
aid in distending the uterine cavity and in irri- 
gating and visualizing its surfaces. 


CONTRAINDICATIONS: Hyskon Hysteroscopy 
Fluid should not be instilled in patients known 
to be hypersensitive to dextran. All other contra- 
indications are those relative to the hysteroscopic 
procedure itself, such as pregnancy, endometrial 
carcinoma, etc. 


WARNINGS: It is not known whether systemic 
absorption of dextran 70 occurs from the uterine 
and peritoneal cavities. Because of the possi- 
bility that absorption can occur, the physician 
should familiarize himself with the systemic 
effects of this drug. The most alarming are 
severe, sometimes fatal anaphylactoid reactions, 
which are quite rare. Other noteworthy effects 
include plasma volume expansion and transient 
prolongation of bleeding time. 


ADVERSE REACTION: Undesirable effects directly 
attributable to the use of Hyskon Hysteroscopy 
Fluid have not been reported. However, the 
physician should be mindful of the fact that 
adverse reactions are known to occur with the 
intravenous administration of dextran 70 
(MACRODEX 6% W/V). Such reactions have 
included: allergic phenomena (anaphylactoid 
reactions, urticaria, nasal congestion, wheezing, 
tightness of chest and mild hypotension), 
nausea, vomiting, fever and joint pains. 


DOSAGE AND ADMINISTRATION: The amount 
of Hyskon Hysteroscopy Fluid required per 
patient depends on a number of factors, such as 
the type and length of the diagnostic procedure, 
whether or not manipulation or surgery is per- 
formed, etc. Most often, however, the amount 

of Hyskon instilled into the uterus will be 
between 50 and 100 milliliters. 


Hyskon should be introduced into the uterine 
cavity through the cannula of a hysteroscope 
under low pressure (approximately 100 mm Hg) 
until the uterus is sufficiently distended to 
permit adequate visualization. During the 
hysteroscopic examination, Hyskon should be 
infused at a rate that keeps the cavity suitably 
distended. To avoid injection of the fluid into 
the tissues of the uterus and parametria and to 
avoid having unnecessary amounts of the fluid 
pass into the peritoneal cavity and backwards 
along the side of the hysteroscope, infusion 
pressures greater than 150 mm Hg should not 
be used. 


HOW SUPPLIED: Hyskon Hysteroscopy Fluid 
(32% W/V dextran 70 in 10% W/V dextrose) is 
available as a sterile, nonpyrogenic solution 

in 100 ml bottles packed 12 to a carton. 

NDC No. 0016-0231-61 

Keep from cold during transportation. 


CAUTION: Federal law prohibits dispensing 
without prescription. 


e) Pharmacia 


Pharmacia Laboratories 
Division of Pharmacia Inc. 
800 Centennial Avenue 
Piscataway, New Jersey 08854 


OB-GYN—Board certified or eligible ur- 
gently needed to join progressive 17 man 
multi-specialty group in brand new facili- 
ties. 3 man Family Practice Department 
will handle majority of normal OB but 
desires consulting obstetrician. Emphasis 
is on gynecology and infertility. Excellent, 
accredited Catholic hospital next door; 
320 deliveries by this Group in 1975. Mal- 
practice insurance provided. Compensa- 
tion and corporate fringe benefits fully 
competitive. University affiliation. Drawing 
area: 50,000 pop. Junior College town of 
15,000 in year around recreation area, 
good schools, shopping. Submit resume 
to: Kurt P. Wendt, Clinic Manager, W. S. 
Bump Medical Group, S.C., 1020 Kabel 
Ave., Rhinelander, Wisconsin 54501. 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Two files hold an entire year’s 
issues. Designed to keep your journal copies near at hand in 
your office, library, or home. 

Your case is heavy bookbinder’s board in a rich red Kivar 
cover. Files are scuff-resistant and washable 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced—only $4.25 each. postpaid (3 for 
12., 6 for $22.), Add $1.00 postage per case for orders outside 
U. S. Satisfaction unconditionally guaranteed or your money 
back! Use the coupon for prompt shipment 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid _____ library cases for AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY at $4.25 each 
(3/$12., 6/$22.) 


1] NEW SIZE (8% x 11”) for 1975 copies 
OLD SIZE (7%,'' X 10%,’’) for copies prior to 1975 


Name =. 





Address << 





City ——._ State. Zip 










Infectious vaginitis! 
monilial? 
trichomonal? 
nonspecific? 


a microbicidal douc 
for triole target thera 
of infectious vaginiti 


BETADINE d 


Infectious vaginitis often involves a mixed infection. 
Systemic or topical therapy directed against a single 
pathogen may miss or encourage another. 

BETADINE DOUCHE is a broad-spectrum topical 
microbicide that promptly kills trichomonads, monilia and 
bacteria. It is active in the presence of blood, pus or 
vaginal secretions, and is virtually nonirritating to vaginal 
mucosa. Low surface tension assists penetration into 
vaginal crypts and crevices. 

Suggested regimen for therapeutic use: |In the office, 
swab the cervix and vulvovaginal area with BETADINE 
SOLUTION. Prescribe BETADINE DOUCHE: Two (2) 
tablespoonfuls to a quart of lukewarm water once daily, 
preferably before bedtime, through the entire menstrual 
cycle. If further therapy is warranted, douching may be 
continued through the next cycle. The patient may be 
instructed to return for an office visit following two weeks 
of therapy. 

Directions for routine cleansing: One (1) tablespoonful 
to a quart of lukewarm water once or twice a week. 









monilial 


trichomonal nonspecific 





Supplied: 8 oz. and 1 gal. plastic bottles; 1/2 oz. 
packettes (6 per carton). 


Purdue Frederick 


© COPYRIGHT 1974, 1975, THE PURDUE FREDERICK COMPANY/NORWALK. CONN. 06856 A7943 163875 


A microbicidal douche 
packaged for 
patient convenience 


BETADINE 
douche 


for triple target therapy 
of infectious vaginitis 
(trichomonal, monilial, 
nonspecific)... 


for regular home use in therapy 
and routine cleansing 


BETADINE douche 
8oz. 


8 oz. plastic 
bottle with 

measuring cap for 
proper dosage 






for continuing therapy or 

cleansing when traveling— 
or when convenient, single- 
use packages are preferred 


BETADINE douche 
packette '/ 07. 


Y2 oz. premeasured dose packettes 
(6 per carton) 


`` Purdue Frederick 


©COPYRIGHT 1974, THE PURDUE FREDERICK COMPANY 
NORWALK, CONN. 06856 A7743 156374 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





L] NEW SIZE (8% x 11”) for 1975 copies 
O OLD SIZE (7⁄4 X 10%) for copies prior to 1975 


Name 





Address 





City State Zip 
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Ortho-Novum 1/50. 


TRADEMARK 
‘ach tablet contains 1 mg norethindrone and 0.05 mg mestranol. 








A sensible way to start a woman on oral Ortho-Novum 1/50 O 21 is usually a well- of error or missed doses, and you have 
-ontraceptives is with an effective, low-dose tolerated combination; thus, in clinical an effective combination that fits very 
‘ombination like Ortho-Novum 1/500 21. studies, there is a low drug-related drop- _ nicely into their life-style...and their world 















“his combination offers a low dose of out rate. *Serious as well as minor conditions have been reported 
; — following the use of oral cont These conditions 
estrogen, 50 mcg of mestranol, andalow — Add to this the simplicity of the dosage nede tontsenbdidis pe eens Ae 
Jose of progestin, | mg norethindrone, regimen — three weeks on and one week _ alert to the earliest manif of any symptoms of 
2 5 P ss : * disease and discontint or ceptive the 
vhich can fulfill your contraceptive off — and the unique Dialpak* Tablet pagename te bpp waitin, 
$ when appropriate. The phy ild be fully aware 
equirements and her contraceptive needs. Dispenser, which helps reduce the chance of the complete Prescribing Infe yn for this product 





RADEMARK See prescribing information on following page. 





ive 





Ortho-Novum] /SOAad 2 


Ortho-Novum 1/50221 and Ortho-Novum 1/5028 
Description: Each ORTHO-NOVUM 1/5021 Tablet contains 1 mg of the progestational sub- 
stance, norethindrone, together with 0.05 mg of the estrogenic compound. mestranol. 

Each yellow ORTHO-NOVUM 1:50-28 Tablet contains 1 mg of the potent progestational 
substance, norethindrone, together with 0.05 mg of the estrogenic compound, mestranol. 
Each green tablet contains inert ingredients. 

Actions: ORTHO-NOVUM 1/50721 and ORTHO-NOVUM 1/5028 act through the mecha- 
nism of gonadotrophin suppression. i.e., through the estrogenic and progestational actions of 
the ingredients. Alterations in cervical mucus and in the endometrium may also contribute to 
the efficacy of ORTHO-NOVUM 1/50 521 and ORTHO-NOVUM 1:50 <28. $ 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to pfoduct. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide aimost completely effective contraception 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives, taking into account 
various factors such as age and other physical conditions 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests shouid be conducted to monitor 
these during oral contraceptive therapy. Liver disease hës also been reported, and the 
physician shouid be alert to its earliest manifestations 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. 
indication: Contraception. 

Contraindications: 1. Thrombophiebitis. thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5, Undiagnosed abnormal genital bleeding. 6. Known or suspected 
pregnancy 

Warnings: 1. The physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders. thrombophlebitis, cerebrovascular disorders including hemor- 
rhage. pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity in 
the United States have shown a statistically significant assoc:ation between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, and the use of 
oral contraceptives. There have been three principal studies in Great Britain* 3 ieading to these 
conclusions and three in this country.+? The estimate of the relative risk of thromboembolism 
in the study by Vessey and Doll? was about sevenfold. while the United States studies found 
relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo throm- 
boembolic disease without evident cause as nonusers 

In May. 1974, the Roya! College of General Practitoners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, “A statistically significant higher rate of report- 
ing of cerebrovascular accidents in Takers is evident. but the numbers are too smali to justify 
an estimation of the degree of risk.” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study4 indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study** of cerebrovascular disorders in women with and without 
predisposing causes. it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2.0 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products 

Other retrospective studies™? have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. it has been recommended that therapy 
be discontinued at least one month pror to elective surgery 

in May of 1975 two separate retrospective case contro! stucies relating to fatal and nontatal 
myocardial infarction in users and nonusers of ora! contraceptives were reported. 7? The 
studies estimate that the increased risk of hospital admission for myocardial infarction asso- 
ciated with the use of oral contraceptives as compared tc nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-44 age group: and the risk of death associated with the use 
of oral contraceptives as compared to nonusers was increasec 2.8 times for users in the 30-39 
age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors. i.e., treated hypertension and diabetes. pre-eclamptic tox- 
emia. obesity and type Il hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or complete 

loss of vision: proptosis or diplopia: onset or aggravation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent or severe: papilledemaz: or any evidence of 

retinal vascular lesions. 

3. Fetal abnormalities have been reported to occur in the offspring of women who have taken 

progestogens and/or estrogens during pregnancy 574 The safety of ORTHO-NOVUM 

150221 or ORTHO-NOVUM 1:5028 in pregnancy has not been demonstrated. Pregnancy 

should be ruled out before initiating or continuing the contraceptive regimen. Pregnancy 
shouid always be considered if withdrawal bleeding does not occur 

4. A small traction of the hormonal agents in oral contraceptives has been identified in the milk 

of mothers receiving these drugs. The fong-range effect to the nursing infant cannot be deter- 
mined at this ime 

5. Hepatic iesions (adenomas, hepatomas. hamartomas. regenerating nodules. etc.}, occa- 
sionally fatal. have been reperted in women on oral contraceptives. Such lesions may present 

as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 


Precautions: 1. A thorough history and physical examination should be performed betore 
Prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs. including Papanicolaou smear since estrogens 
have been known to produce tumors. some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment with 
ORTHO-NOVUM 1/5021 or ORTHO-NOVUM 1:5028. Therefore. if such tests are abnor- 
mai in a patient taking ORTHO-NOVUM 150221 or ORTHO-NOVUM 1/8028, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrcgen-progestogen preparations. pre-existing uterine fibromyomata may 
increase in size. 4. Because these agents may cause some degree of fluid retention. condi- 
tions which might be influenced by this factor. such as epilepsy. migraine. asthma, cardiac or 
renal dysfunction. require careful observation. 5. In breakthrough bleeding. and in all cases of 
"regular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate d:agnostic measures are indicated. 8. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued :f the 
depression recurs to a serious degree. 7. Any possible influence of prolonged 
ORTHO-NOVUM 1/50921 or ORTHO-NOVUM 150728 therapy on pituitary, ovarian, adre- 
nal, hepatic or uterine function awaits further study. 8. A decrease in glucose tolerance has 
been observed in a significant percentage of patients on oral contraceptives. The mechanism 
of this decrease is obscure. For this reason. diabetic patients should be carefully observed 
while receiving ORTHO-NOVUM 1/5021 or ORTHO-NOVUM 1/50 -28 therapy. 9, The age 
of the patient constitutes no absolute limiting factor. although treatment with ORTHO-NOVUM 
1/5021 or ORTHO-NOVUM 1/50: 28 may mask the onset of the chmacteric. 10. The 
pathologist should be advised of ORTHO-NOVUM 1:50-21 or ORTHO-NOVUM 1/50 528 
therapy when relevant specimens are submitted. 11. Susceptible women may experience an 
increase in biood pressure following administranon of contraceptive steroids. 12. Cholestatic 
jaundice has been reported in users of crai contraceptives. if this occurs, ORTHO-NOVUM 
1/50 221 or ORTHO-NOVUM 1/5028 should be discontinued. This condition is more likely to 
occur in patients who have experienced cholestatic jaundice cf pregnancy. Patients with a his- 
tory of cholestatic jaundice of pregnancy should be carefully observed during 
ORTHO-NOVUM 1/50 =21 or ORTHO-NCVUM 1:50-28 therapy 

Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage. myocardial infarction. gallbladder disease 

Although availabie evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions. 
e.g.. retinal thrombosis and optic neuntis: hepatic lesions with or without intra-abdominal 
bleeding. 

The Foilowing adverse reactions are known to occur in patents receiving oral contracep- 
tives: nausea. vomiting. gastrointestinal sympioms {such as abdominal cramps and bloating), 
breakthrough bleeding, spotting. change in menstrual flew, amenorrhea during and after reat- 
ment, edema, chioasma or melasma. which may persist, cholestatic jaundice, migraine, rash 
{allergic}, mental depression, change in weight (increase or decrease}, breast changes iten- 
derness, enlargement and secretion), changes in cervical erosion and cervical secretions. 
suppression of lactation when given immediately post-partum. rise in biood pressure in sus- 
ceptible individuais. 

Although the foliowing adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment. 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
strual-like syndrome, changes in libido. changes in appetite, cystitis-like syndrome. headache, 
intolerance to contact lenses, nervousness. dizziness. fatigue. backache, hirsutism, loss of 
scalp hair. erythema multiforme. erythema nodosum. hemorrhagic eruptions. itching, vaginitis. 

The foliowing laboratory results may be altered by the use of oral contraceptives: hepatic 
function increased sulfobromophthaiein retention and other tests: coagulation tests— 
increase in prothrombin, Factors Vil. Vill, IX and X: decrease in antithrombin Hf: increase in 
platelet aggregability; thyroid function—increase in PBI, and butanol-extractable protein- 
bound iodine and decrease in T? uptake values; metyrapone test; pregnanediol determination 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman, W.H.W.: Vessey. M.P 
investigation of Deaths from Pulmonary. Coronary and Cerebral Thrombosis and Embolism in 
Women of Child-Bearing Age. Br Med J 2:193-199. Apri 27. 1968.3. Vessey. M.P.: Doll. R.: 
investigation of Re’ation between Use of Oral Contraceptives and Thromboembolic Disease. 
A Further Report, Br Med J 2:651-657. June 14. 1969. 4. Sartwell, P.E: Masi, A.T., Arthes, 
F.G.. Greene, G.R; Smith, H.E.: Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study, Am J Epidemiol 90:365-380. Nov. 1969. 5. Orai Contraception and 
Increased Risk of Cerebral ischemia or Thrombosis. N Engi J Med 288(17}:871-878. April 26. 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors, LAMA. 
231(7):7 18-722, Feb. 17, 1975. 7. Oral Contraceptives and Venous Thrombcembolic Disease. 
Surgically Confirmed Gall-Bladder Disease. and Breast Tumours. Report fram the Boston Col- 
faborative Drug Surveillance Programme, Lancet: 1399-1404, June 23, 1973. 8. Royal Col- 
lege of General Practitioners: Oral Contraceptives and Health, 1-100, May 1974. 9, Vessey. 
M.P.: Doll, R.: Fairbairn, A.S.; Glober. G. Postoperative Thromboembohsm and the Use of 
Oral Contraceptives, Br Med J 3:123-126, July 18. 1970. 10. Greene. G.R.; Sartwell, PE.: 
Oral Contraceptive Use in Patients with Thromboembolism Following Surgery, Trauma, or 
infection, Am J Public Health 62(5} 680-685. May 1972. 11. Mann, J.E: Vessey, M.P. 
Thor | M.: Doll, R.; Myocardial Infarction in Young Women with Special Reference to 
Oral Contraceptive Practice. Br Med J 2:241-245, May 3. 1975. 12. Mann, J.L; Inman, 
W.H.W.: Oral Contraceptives and Death from Myocardial Infarction, Br Med J 2:245-248, May 
3, 1975. 13. Nora, J.J.: Nora, A.H.: Bith Defects and Oral Contraceptives, Lancet: 941-342, 
April 28, 1973. 14. Janerich, D.T.; Piper, JM.. Giebatis. D.M. Ora! Contraceptives and Con- 
genital Limb-Reduction Defects. N Eng! J Med 297(14) 697-700, Oct. 3. 1974 
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For continued 

relief of postepisiotomy 
discomfort send her home 
from the hospital with 


DERMOPLAST 


Aerosol 


What DERMOPLAST starts doing to relieve 
postepisiotomy discomfort in the hospital, it 
can keep doing at home—to help make the 
new mother's first days with her baby as 
enjoyable as they should be. DERMOPLAST 
permeates the suture line without affecting 
sutures, and relieves itching that accom- 
panies tissue regeneration and hair regrowth. 





/ It will not dry or macerate the skin, and is 


easily removed with soap and water. 
DERMOPLAST is easy to apply—sprays from 
any angle. Available in three sizes, including 
convenient 3-02. size that is especially de- 
signed for self-administration by the patient. 


DERMOPLAST Aerosol Spray contains: 
Benzocaine, w/w 4.5%; benzethonium 
chloride, wyw 0.1%; menthol, w/w 0.5%; 
oxyquinoline benzoate, w/w 1.2%; and 
methylparaben, w/w 2.0%. Inactive ingre- 
dients, vegetable oils and propellant. Also 
contains 1.9% isopropyl alcohol. 


For additional indications, full directions 
for use, and warnings, see label copy 
on DERMOPLAST Aerosol Spray can. 


AYERST LABORATORIES 
New York, N.Y. 10017 7535 
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accurate fundal placement. 


; Our Cu-7 insertion instrument has been completely 
5 l redesigned and engineered to facilitate accurate fundal 
placement. Using the recommended procedure, Cu-7 
positioning can now be accomplished in just seconds, 
usually with minimal patient discomfort. 

The Cu-7 itself offers reliable, comfortable protection 
from pregnancy, rivaling “the pill” as a method of choice 
for nulliparous as well as multiparous women. 

Your Searle representative is eager to advise you of 
the correct steps required for simple insertion of the 
Cu-7. Please ask for a demonstration—and for Patient 
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How five newly designed features make it 
easier to use Cu-/ ‘intrauter 


ne copper contraceptive. 








5. New thread- 


1. New sterile sheath 2.New 3.New 


4. New welded 
Helps maintain sterility during loading blue-winged flexible rod tube-stop retaining clip 
procedure and cervical-stop setting. cervical sto Facilitates inser- Serves ashandle When held to tube- 
A visual guide tion of “seven” for withdrawing stop during pro- 
to aid in correct into virtually any the tube and cedure, facilitates 
positioning of normal uterine removal of insertion and makes 
the “seven” in cavity in seconds. instrument. tube-crimping virtu- 


the uterus. 


Cu-7 (brand of intrauterine copper contraceptive) 

Description: The plastic component of the Cu-7 is composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added`to render it radiopaque. Its 
shape approximates the number 7; it is substantially smaller than previously available 
intrauterine devices. 

Coiled around the vertical limb is 89 mg. of pure, virgin electrolytic copper wire pro- 
viding 200mm’ of exposed copper surface area. A polypropylene retrieval thread is 
fastened to the free end of the vertical limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are 

sterile. 
Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is en- 
hanced by a minute quantity of copper released continuously from the copper coil into 
the uterine cavity. The exact mechanism by which metallic copper enhances the con- 
traceptive effect of an IUD has not been conclusively demonstrated. Various hypotheses 
have been advanced, the most common being that copper placed in the uterus interferes 
with enzymatic or other processes that regulate blastocyst implantation. 

Animal studies suggest that copper may play an additional role by reduction of sperm 
transport within the uterine environment. 

Indication: The Cu-7 is indicated for contraception. 

Contraindications: The presence of any of the following, at the time of insertion, con- 
stitutes a contraindication: pregnancy, abnormalities of the uterine cavity, acute pelvic 
inflammatory disease or a history of repeated pelvic inflammatory disease, postpartum 
endometritis or infected abortion in the past three months, endometrial disease such as 
hyperplasia or carcinoma and a known or suspected allergy to copper. 

Warnings: Recent reports suggest an increased incidence of septic abortion associated 
in some instances with septicemia, septic shock and death in patients becoming preg- 
nant with an IUD in place. In some cases, initial symptoms have been insidious and not 
easily recognized. If pregnancy should occur with a Cu-7 in situ, the Cu-7 should be 
removed if the string is visible or, if removal proves to be or would be difficult, inter- 
ruption of the pregnancy should be considered and offered as an option If the patient 
elects to maintain the pregnancy and the Cu-7 remains in situ, she should be warned of 
the suggested incidence of increased risk of sepsis and followed with close vigilance. 

The long-term effects on the offspring of the presence of copper in the uterus during 
pregnancy are unknown. 

Pertorations of the uterus have occurred. In this case the device should be removed 
immediately. 

The use of microwave therapy in patients with metal prosthetics may cause heat 
injury to the surrounding tissue. Therefore, microwave therapy to the abdominal and 
sacral areas should not be used on patients wearing a Cu-7 

Additional amounts of copper available to the body from the Cu-7 may precipitate 
symptoms in women with undiagnosed Wilson's disease, the incidence of which is one 
in two hundred thousand 
Precautions: A pelvic examination should be done 

Sound the uterus prior to insertion and exercise care to avoid perforation. Do not use 
excessive force. The possibility of insertion in the presence of an existing undetermined 
pregnancy is reduced if insertion is performed shortly following a menstrual period. The 
Cu-7 should not be inserted post partum or post abortion until involution of the uterus 
has been completed. 

Occasional perforations of the uterus (.03%) have been reported, usually during 
insertion into patients less than two months post abortion or post partum. If penetration 
into abdominal cavity occurs, laparotomy should be performed and the device re- 
covered. Local inflammatory reaction with abscess formation is a possibility if a device 
is left in the abdomen 

If any patient with a Cu-7 suddenly develops overt clinical hepatitis or abnormal liver 
function tests, appropriate diagnostic procedures should be initiated 

TheCu-7 should be removed if pelvic infection which is unresponsive to treatment occurs 

The device should be replaced every two years. There is no evidence of decreasing 


ally impossible. 


effectiveness with time before two years, but the contraceptive effectiveness of the Cu-7 
after two years has yet to be established. 

The patient should be told that some light bleeding or cramps may occur during the 
first few days after insertion, but if these symptoms continue or are severe she should 
report to her physician, She should be instructed on how to inspect periodically to make 
certain that the thread still protrudes from the cervix and cautioned that there is no 
protection if the device has been expelled. She should also be cautioned not to pull on 
the thread and displace the Cu-7 and told to return in two years for its replacement 

A report has appeared in the literature suggesting that a copper-induced urticarial 
allergic skin reaction developed in a woman wearing a copper IUD. If symptoms of such 
an allergic response occur the patient should be instructed to tell the consulting 
physician that a copper-bearing device is being worn 
Adverse Reactions: Perforation of the uterus has occurred. 

The incidence of spontaneous abortion, when conception occurs with intrauterine 
devices in situ, appears to be increased over that in unprotected women. 

Insertion cramping, usually of no more than a few seconds’ duration, may occur; how- 
ever, some women may experience residual cramping for several hours or even days 
Transient spotting or bleeding or prolongation of menstrual flow may occur in the first 
few cycles. Uncommonly, pelvic infection has been reported. Complete or partial expul- 
sion may sometimes occur, particularly in those patients with uteri measuring less than 
6.5 cm. by sounding. The following complaints have also been reported, although their 
relation to the Cu-7 has not been established: amenorrhea or delayed menses, back- 
aches, cervical erosion, cystic masses in pelvis, vaginitis, leg pain or soreness, weight 
loss or gain, nervousness, dyspareunia, and cystitis 
Dosage and Administration: A single Cu-7 is to be inserted into the uterine cavity (see Pre- 
cautionssection). Thesmall diameter of the Cu-7 enables easy insertion into the nulliparous 
as wellas the multiparous uterus. Present information indicates that the efficacy is retained 
for at least 24 months. Until accurate data indicating o longer effective life become avail- 
able, the Cu-7 should be removed and a new one inserted on or before 24 months from the 
date of insertion. If partial expulsion occurs, removal is indicated, and a new Cu-7 may 
be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 
How Supplied: Available in cartons containing 6 or 30 sterile units (Cu-7 with an 
inserter) and sufficient patient identification cards 
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Clinical Studies: Different event rates have been recorded with the use of different intra- 
uterine contraceptive devices. Inasmuch as these rates are usually derived from separate 
studies conducted by different investigators in several population groups, they cannot 
be compared with precision. Furthermore, event rates tend to be lower as clinical ex- 
perience is expanded, possibly due to retention in the clinical study of those patients 
who accept the treatment regimen and did not discontinue due to adverse reactions or 
pregnancy. In clinical trials of the Cu-7 conducted by Searle Laboratories, use effec- 
tiveness was determined as follows for parous and nulliparous women, as tabulated by 
the life table method. (Rates are expressed as events per 100 women through 12 and 
24 months of use.) This experience encompasses 305,958 woman-months of use, includ- 
ing 12 months for 9,549 women and 24 months for 7,425 










12 Months 24 Months 
Parous Nulliparous Parous Nulliparous 
Pregnancy 16 12 2.4 2.0 
Expulsion 5.4 77 6.4 8.7 
Medical Removal 93 12.3 14.9 17.2 
Continuation Rate 787 732 65.0 60.5 





Searle Laboratories 
SEARLE Division of G D Searle & Co 


Box 5110, Chicago, Illinois 60680 6B1 


Many patients fail to comply with the prescribed 
hematinic dosage regimen. In pregnant women, 
non-compliance has been as high as 1 out of 3.3 

“The cooperation of patients on a once-daily 
dosage of iron was significantly better than those 
taking a thrice-daily preparation.’’ 


1. Bonnar, J., et al., Lancet, 1:457, 1969. 
2. Porter, A. M. W., Brit. Med. J., 1:218, 1969. 


Please see opposite page for Brief Summary. 
® 
Hematinic Supplying 
Controlled-Release Iron with Vitamin C 
and B-Complex* (contains no folic acid) 





How Abbott hematinics solve the problem: 





Once-a-day dosage for patient cooperation. 


Controlled-release iron (105 mg. Elemental Iron) 
for patient comfort, can be taken on an empty 
stomach with minimal chance of gastric upset. 

A single tablet for patient convenience, 
containing 500 mg. of Vitamin C to enhance iron 
absorption, combined with iron and B-Complex.* 


® 
R 
Controlled-Release Iron with Vitamin C 
and B-Complex including Folic Acid sss 


ABBOTT 


Iberet-500 


One Filmtab® tablet a day supplies: 


Controlled-Release iron 
Ferrous Sulfate, 

{equivalent to 

elemental iron—105 mg.) .. 525 mg. 
Plus High Potency Vitamin C 
Vitamin © 


{as Sodium Ascorbate) .... 500 mg. 
Plus the B-Complex 
{contains no folic acid) 
Niacinamide .............-. 30 mg. 
Calcium Pantothenate ....... 10 mg. 
Vitamin B, 

(Thiamine Mononitrate)...... 6 mg. 
Vitamin B, (Riboflavin) ........ 6 mg. 
Vitamin Bs 


(Pyridoxine Hydrochloride) .. 5 mg. 
Vitamin Bi 
(Cyanocobalamin) ....... 25 meg. 


INDICATIONS: For conditions in which 
iron deficiency occurs concomitantly 
with deficient intake or increased need 
for the B-complex vitamins (contains no 
folic acid). 


Ilberet-Folic-500° R 


One Filmtab tablet a day supplies 
the same formula as |beret-500 plus: 


Folic Acid .......... 800 mcg. 


INDICATIONS: In non-pregnant adults, 
for the treatment of iron deficiency and 
prevention of concomitant folic acid de- 
ficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). 
CONTRAINDICATION: Pernicious 
anemia. 


WARNINGS: Folic acid alone is im- 
proper therapy in the treatment of per- 
nicious anemia and other megaloblastic 
anemias where vitamin B,, is deficient. 


PRECAUTION: Where anemia exists, 
its nature should be established and 
underlying causes determined. Iberet- 
Folic-500 contains 800 mcg. of folic acid 
per tablet. Folic acid especially in 
doses above 1.0 mg. daily may obscure 
pernicious anemia, in that hematologic 
remission may occur while neurological 
manifestations remain progressive. 

ADVERSE REACTIONS: The likelihood 
of gastric intolerance is remote. If such 
should occur, the tablet may be taken 
after a meal. Allergic sensitization has 
been reported following both oral and 


parenteral administration of folic acid. 
6033130 


Gradumet—Controlled-release dose 
» form, Abbott. E) 
_Fiimtab—-Film-sealed tablets, Abbott. PENA 





Emergency! 





Fast, accurate information ... 


when you need it, wherever you need it, from Sonicaid’a battery 
powered, portable, fetal heart detectors. 

Gonicaid also manufactures a comprehensive line of AC powered 
fetal heart detectors and fgtal maternal monitors. Write or phone 
Executive Vice President John Scaies today for complete 
information. 


D205 Portable Diagnostic Fetal Heart Detector 
directional, ultra-sound transducer’s output fed to stethoscope- 
style headset, loudspeaker or tape recorder. 





SONICAID 


P.O. Box 714 Fredericksburg, VA 22401 (703) 371-8820 Telex 827304 


OB-GYN—Board certified or eligible ur- 
gently needed to join progressive 17 man 
multi-specialty group in brand new facili- 
ties. 3 man Family Practice Department 
will handle majority of normal OB but 
desires consulting obstetrician. Emphasis 
is on gynecology and infertility. Excellent, 
accredited Catholic hospital next door; 
320 deliveries by this Group in 1975. Mal- 
practice insurance provided. Compensa- 
tion and corporate fringe benefits fully 
competitive. University affiliation. Drawing 
area: 50,000 pop. Junior College town of 
15,000 in year around recreation area, 
good schools, shopping. Submit resume 
to: Kurt P. Wendt, Clinic Manager, W. S. 
Bump Medical Group, S.C., 1020 Kabel 
Ave., Rhinelander, Wisconsin 54501. 

















- We've got all of the good guys 
and none of the bad guys. 


Carnation Instant Nonfat Dry 
Milk has taken all the good parts of 
whole milk like protein, calcium, and 
B-vitamins — and has eliminated the 
bad... like fat. 

In addition, Carnation Instant 
Nonfat Dry Milk is fortified with 
vitamins A and D. And since it starts 
out dry, you can control the balance 
of protein and solids to suit any 
low-fat diet. 

We even have these free diet 


plans to make things better: 

1. Reducing 

2. Pregnancy Weight Control 

3. Low Sodium 

4. Cholesterol Control for Weight 
Reduction 

5. Cholesterol Control for Normal 
Weight Patients 

6. Diabetic 

7. Bland Ulcer 

We can't think of a reason not 
to prescribe Carnation Instant Nonfat 


Dry Milk to all of your patients. 

For a free supply of any of the 
diet plans listed, circle the corre- 
sponding number(s): 1, 2, 3, 4, 5, 6, 7. 

Send this completed coupon to: 
Carnation Company, P.O. Box 550 
Dept. 6B1, Pico Rivera, Calif. 90665 
Name 
Address 
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State Zip 
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‘a significant contribution 
À tofetal monitoring: 


ge) SIMPLICITY 


Gas HP’s new 8030A Cardiotocograph is a major technological 
contribution to fetal/maternal care for a very simple reason: 
it greatly simplifies the whole process of consistently getting 
good, clear, clinical data on fetal response to labor. It allows you to give your major 
attention to your patients —not to the electronics. 
How? By automating many of the Cardiotocograph’s operations... providing clear, 
rapid checks on data quality... minimizing monitoring preparation and instrument 
t-up time. 
Fo or example: simply by plugging in a Fetal Heart Rate transducer, the 8030 selects 
the operating mode, announces the mode by lighted indicator, calibrates the input 
signal and adjusts the sensitivity — automatically. And for quick determination of 
the best position for the FHR transducer, a built-in, non-fade scope gives a bright 
trace display (which you can “freeze” by pressing a STOP button, for detailed 
examination). Further, pressing the TEST pushbutton checks instrument logic, 
eae DON and recorder, and with the FHR transducer connected, the scope 
as well. 
All information can be seen at a glance: FHR and labor on large digital displays... 
FHR and labor recording methods in use, on lighted status indicators...each valid 
FHR measurement by acceptance lamp flash...poor electrode contact, detached 
electrodes or transducer by INOP lamp. 
To have exactly the monitoring capabilities you require, the state-of-the-art 8030A 
can be ordered with ultrasound, direct FECG and external labor inputs—or with 
abdominal FECG, heart sound and/or intrauterine pressure inputs added, at time of 
purchase or later. Call or write your nearby HP field office for complete details 
of this modern, easy-to-use fetal monitoring system, fully backed by HP service, 
experience and customer seminars. 





E | 8030A CARDIOTOCOGRAPH 
HEMLETT PACKARD 





HEWLETT a PACKARD 


Sales and service from We offices | in n65 countries. 
17601 Waltham. N J; 4 
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In routine and resistant 
vaginal moniliasis... 





effective when 


used once daily, 


h.s., for 14 days: 


high cure rates in the pregnant, 


the non-pregnant, women on antibiotic therapy, 


women previously treated with other 
antifungal agents 


negative cultures usually maintained 30 days 


or more post-therapy 
+usually works in one course of therapy 


with a simple once-daily h.s. dosage for 14 days 


soothing, non-staining cream 
also may be used on external vulva 


+tMonistat Cream may be used in the second and third trimesters. However, in the first trimester, 


it should be used only when the physician considers it essential to the patient's welfare. 


MONISTAT... 


TRADEMARK 


IMICONAZOLE NITRATE 2%) 








Description MONISTAT (miconazole nitrate 2%) is a water-miscible, white cream 
containing as the active ingredient, 2% miconazole nitrate, 1-[ 2,4-Dichloro-B-(2,4- 
dichlorobenzyloxy) phenethyl] imidazole nitrate 

Actions MONISTAT Cream exhibits fungicidal activity in vitro against species of the 
genus Candida. The pharmacologic mode of action is unknown. 

Indications MONISTAT Cream is indicated for the local treatment of vulvovaginal 
candidiasis (moniliasis) 

As MONISTAT Cream is effective only for candidal vulvovaginitis, the diagnosis should 
be confirmed by KOH smears and/or cultures. Other pathogens commonly associated 
with vulvovaginitis (Trichomonas and Haemophilus vaginalis) should be ruled out by 
appropriate laboratory methods. 

MONISTAT is effective in both pregnant and non-pregnant women, as well as in women 
taking oral contraceptives. (See PRECAUTIONS.) 

Contraindication Patients known to be hypersensitive to this drug 

Precautions General: Discontinue drug if sensitization or irritation is reported duri ng 
use. Laboratory Tests: If there is a lack of response to MONISTAT, appropriate 
microbiological studies should be repeated to confirm the diagnosis and rule out other 
pathogens. Pregnancy: MONISTAT Cream was used in 209 pregnant patients. 
Follow-up reports now available in 117 of these patients reveal no adverse effects or 


complications attributable to MONISTAT therapy in infants born to these women 
Since MONISTAT Cream is absorbed in small amounts from the human vagina, it should 
be used in the first trimester of pregnancy only when the physician considers it essential 
to the welfare of the patient 

Adverse Reactions Thirty-nine (7.4%) of the 528 patients treated with MONISTAT 
reported complaints during therapy that were possibly drug-related. Most complaints 
were reported during the first week of *herapy.Vulvovaginal burning, itchingor irritation 
occurredin 6.6%, while other complaints such as vaginal burning, pelvic cramps, hives, 
skin rash and headache occurred rarely (each less than 0.2% patient incidence). The 
therapy-related dropout rate was 0.9%. 

Dosage and Administration One applicatorful is administered intravagi- 
nally once daily at bedtime for 14 days. Course of therapy may be repeated after other 
pathogens have been ruled out by appropriate smears and cultures. 

Supplied MONISTAT Cream is available in 3 oz. (85 g) tubes with Ortho" Measured 
Dose Applicator. 

MONISTAT (Miconazole Nitrate 2%) is a development of Ortho Pharmaceutical 
Corporation and Janssen Pharmaceutica, Belgium © oPci975 


OJ260-5R 
iy Ortho Pharmaceutical Corporation Raritan, New Jersey 08869 
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Lower Urinary Tract Dysfunction... 
.. Should You Operate? 


One of the most critical decisions in any diagnosis today is whether or not to operate. Based on 
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the supply and re- 
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Automatic Catheter 
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with the recording 
system to provide direct 
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the patient chart card. 
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intravesical pressure, and/or urethral pressure. 
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To arrange a demonstration of the Browne 
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(805) 963-0371. 








Fiber Optic Illuminator: 
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and low progestogen. 
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contraceptive effectiveness. 
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of minor side effects: 
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Low dose oral contraceptive — 
no other combination is more effective 
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0.3 mg. norgestrel and 0.03 mg. ethinyl estradiol, 

contraceptive effectiveness is comparable to that 
of higher-dosage combinations. In clinical trials 
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for a total of 11,085 cycles, only one pregnancy 
lavas reported. By Pearl's formula, this is a preg- 
»nancy rate of 0.12 per 100 woman-years’ usage. 


Minor side effects —even pie a eb psa 


— —have been remarkably infrequent _ 
In clinical trials the incidence of b 
bleeding i in the initial cycle was only nine percent. 
d even that low incidence decreased to an 
verage of only 3.9 percent as cycles progressed. 
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Acceptance has been excellent 

The low incidence of minor side effects has 
resulted in ready acceptance of LO/OVRAL by 
the great majority of patients. Patient complaints 
have been infrequent. Only eight percent of 
women participating in clinical trials discontinued 
LO/OVRAL because of common side effects. 


Steroidal balance and norgestrel 
make the difference 

Although total steroids in LO/ OVRAL are re- 
duced by 40 percent, the time-proved progesto- 
together with norgestrel’s distinctive qualities, is 
largely responsible for the patient comfort and 
acceptance experienced to date. Unlike other 
progestogens in current use, norgestrel is non- 
estrogenic, is apparently not converted to estrogen 
in vivo and closely resembles natural progesterone 
in its progestogenic activity. 


Simple to take 

The dosage regimen with LO/OVRAL is con- 
venient and easy to follow: 3 weeks on, 1 week off. 
The attractive, uncomplicated Pilpak® dispenser 
helps patients follow the right dosage schedule. 

"Serious as well as minor adverse reactions have been reported 

following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 


Special note, contraindications, warnings. precautions and 
adverse reactions in the accompanying IN BRIEF should be 
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| | | Philadelphia, Pa. 19101 
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Low dose 
oral contraceptive. 


IN BRIEF: 
SPECIAL NOTE: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 
with the use of hormonal contraceptives has been shown in studies conducted in both Great 
Britain and the United States. Other risks, such as those of elevated blood pressure and reduced 
tolerance to carbohydrates, have been reported, and appropriate tests should be conducted 
to monitor these during oral-contraceptive therapy. Liver disease has also been reported, 
and the physician should be alert to its earliest manifestations 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued 


INDICATIONS: For oral contraception 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders. cerebral-vascular 
disease, or a past history of these conditions: 2 Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known oruspected estrogen-dependent neoplasia; 
5. Undiagnosed abnormal genital bleeding; 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor. 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately, 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorrhagic, and the use 
of oral contraceptives. There have been three Principal studies in Great Britain'? leading to 
these conclusions and threes? in this country. The estimate of the relative risk of thrombo 
embolism in the study by Vessey and Doll3 was about sevenfold. while the United States studies 
found relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users. 

In May, 1974, the Royal College of General Practitioners in England’ issued an interim report 
of its continuing large-scale prospective study comparing a user group to a non-user group 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk’ The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users. 

The Sartwell study sindicated that the risk did not persist after discontinuation of administra 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study 5° of cerebrovascular disorders in women with and with 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products 
However, the Sartwell study* suggested that there might be an increased risk of thromboembolic 
disease tn users of sequential products. 

Other retrospective studies?! have reported an increased risk of post-surgery thrombo 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is gradual or sudden, 
partial or complete loss of vision; proptosis or diplopia: onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent, persistent or severe: papilledema; or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
Progestogens and/or estrogens during pregnancy!"!2 The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.), occasionally fatal, 
have been reported in women on oral contra 
ceptives. Such lesions may present as an ab 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
Pain or evidence of intra-abdominal bleeding. 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives 


PRECAUTIONS: 1. A thorough history and 
physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore 
if such tests are abnormal in a patient taking 

























LO/OVRAI® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might be influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be bome in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A de 
crease in glucose tolerance has been observed in a significant percentage of patients on ora! 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic Patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAL® should be discontinued This con 
dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a history of cholestatic jaundice of Pregnancy should be carefully observed during 
LO/OVRAL® therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-oculer lesions. 
e.g., retinal thrombosis, optic neuritis and hepatic lesions with or without intra-abdominal 
bleeding 

The following adverse reactions are known to occur in patients receiving oral contraceptives. 
Nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual flow, amenorrhea during and after treatment, 
edema, chloasma or melasma, which may persist, breast changes: tendemess, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of scalp hair, ery 
thema multiforme, erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests; coagulation tests; increase 
in prothrombin, Factors VII, VIII, IX and X; decrease in antithrombin III; increase in platelet 
aggregability: thyroid function increase in PBI. and butanol extractable protein-bound iodine 
and decrease in T* uptake values: metyrapone test; and pregnanedio! determination. 

NOTE: For more specific details on LO/OVRAL., refer to package insert 
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The Panel on Review of Obstetrical and Gynecological Devices of the Food and Drug 
Administration has tentatively recommended that all diagnostic, surgical, monitoring, 
therapeutic, and prosthetic devices in current use in the discipline be designated according 
to perceived need for scientific review, specific standards, andlor general controls for 
purposes of regulatory classification. Feedback is solicited from all 
obstetrician-gynecologists and other concerned citizens. 


THE BUREAU of Medical Devices and Diagnostic through its Panel on Review of Obstetrical and Gyne- 
Products of the Food and Drug Administration, cological Devices, has been involved in fulfilling its 
charge to classify devices in use in our discipline in 

From the Food and Drug Administration. anticipation of regulatory legislation aimed at protect- 

Reprint requests: Emanuel A. Friedman, M.D., 330 ing the public. We wish to make known our tentative 
Brookline Ave., Boston, Massachusetts 02215. decisions on the assignment of such devices into 
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Fig. 1. Schematic flow diagram of the logic system for classifying medical devices into regulatory 
categories. See text for details of the questions posed andthe significance of the categories. 


appropriate regulatory categories for both the infor- 
mation of and review and comment by all obstetri- 
cians and gynecologists. 

In perspective, the need for medical device legisla- 
tion was brought into national focus in 1969 by a 
presidential address to Congress on “Protection of 
Interests of Consumers.” As a consequence of this 
statement, the Department of Health, Education and 
Welfare, under the direction of the Assistant Secretary 
for Health and Scientific Affairs, appointed a study 
committee chaired by Dr. Theodore Cooper, Director 
of the National Heart and Lung Institute, National 
Institutes of Health. The committee was asked to 

` provide the framework for medical device legislation, 
concentrating particularly on procedures for the 
establishment of medical device standards and for the 
premarketing review and regulation of devices. 

The committee’s report, first made public in Sep- 
tember, 1970, recommended that scientific, health, and 
engineering experts be assembled to review existing 
devices and to advise on their classification into three 
groups: (1) a general control category, including those 
devices that should be exempt from standard-setting 
and premarketing review; (2) a standards category, 


encompassing those devices that required the formula- 
tion and maintenance of standards in order to assure 
safety and efficacy; and (3) a scientific review category, 
to specify those which needed premarketing clearance. 

Devices falling into the general controls category 
must satisfy requirements relating to manufacturer 
registration, record and report keeping, notification of 
defects and repair or replacement, conformity with 
good manufacturing practices, factory inspection, and 
adequate labeling for safe and effective use. Devices 
placed in the standards category, on the other hand, 
have safety and performance characteristics that are 
best controlled by the establishment of standards that 
can be agreed upon by the scientific and medical 
community based on existing data. The standards 
include those of electrical safety, material charac- 
teristics, biocompatibility, energy-emission levels, and 
device performance, and will be developed in due 
course. 

For a device to be classified as requiring scientific 
review, it must be life-supporting, life-sustaining, or 
potentially hazardous to life or good health. In ad- 
dition it must be one for which sufficient scientific 
and medical data are not presently available to permit 
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establishing adequate standards to control safety and 
efficacy. Alternatively, a device is placed in this 
category if the development and application of such 
standards would not be adequate for control purposes. 
Scientific review requires premarketing assessment by 
an outside body of experts until such time as evidence 
can be provided to support the adoption of adequate 
standards for a given device. When such standards are 
developed, the device may then be reclassified accord- 
ingly. . 

Baséd on these recommendations, 14 specialty- 
oriented panels ‘of experts were established by the 
Food and Drug Administration beginning in 1971. 
These include (in order of creation): orthopedics, 
cardiovascular, dental, anesthesia, obstetrics and 
gynecology, gastroenterology and urology, diagnostic 
products, general hospital and personal use devices, 
neurology, otolaryngology, plastic and general .sur- 
gery, ophthalmology, physical medicine, and radiol- 
ogy panels. 

Each of the panels was charged with (1) classification 
of all devices in use of the specialty, (2) identification of 
specific known device hazards and problems, (3) re- 
commendations concerning those device characteris- 
tics-for which standards should be developed, and (4) 
preparation of guidelines for product development 
protocols. The membership of the panels includes both 
clinicians and researchers, as well as consumer and 
industry liaisons, together with a representative from 
the Division of Classification and Scientific Evaluation 
of the Bureau of Medical Devices and Diagnostic Pro- 
ducts who serves as executive secretary. 

A classification logic scheme was evolved by the first 
two pilot panels for purposes of dealing with use, 
safety, risk, and properties of each device in an 
organized, consistent, objective, and systematic fash- 
ion. The logic system was adopted for use uniformly by 


all panels. The Panel on Review of Obstetrical and ' 


Gynecological Devices, shortly after it was formed in 
1973, recommended a mechanism for routine consid- 
eration of every device in all panels as to-its potential 
fetal and genetic hazards. This was accomplished by 
modifying the original classification logic system so that 
a specific query in this regard would be posed for each 
device being classified. 

Pending legislation before the Congress proposes 
the regulatory categories that have been identified in 
the classification system. It is clear that, even without 
such a law, classification of devices should prove useful 
for purposes of identifying devices of a critical nature 
as well as elucidating standards of safety and perfor- 
mance that should be met. Needless to say, the three 
categories are not mutually exclusive, so that a device 


FDA device classification 559 


may be assigned to one or more of them. Moreover, it 
is understood that the classification of ahy given device 
may be subject to change if it is determined to require 
reclassification through newly acquired information. 

The classification logic system has been applied to 
each device to determine which of the control classes i is 
specifically appropriate to it. Inherent in this system is 
the consideration of the concept of the relationship 
between benefit and risk. THe sequence of questions 
leads one to the appropriate control categories accord- 
ing to the pathways shown diagrammatically in Fig. 1. 
The specific questions, (edited for clarity) are as follows. 

1. Is the device custom made? 

2. Although the device is custom made, c can stan- 
dards be applied? - 

3. Is the device life- -sustaining or- jif -supporting? 

_4, Is the device or thé mechanism by which the 
diagnostic information is derived potentially hazardous 
to life or good health when properly used? l 
- 5. Is the device of such a nature that (1) sufficient 
scientific and medical data exist from which adequate 
standards governing its safety and efficacy could now 
be established, and (2) the development and applica- 
tion of such standards would be adept to control the 
device? 

6. Is the device currently in use and marketed in the 
United States? 

7. When the device is used, is it remote from the 
body? ; 

&. Is the device paded by a nonmanual external or 
internal source? 

9. Will use of the device or Eue ae power or failure 
of the device power source present a potential hazard 
to the patient? 

. 10. Does the device emit or inject any form of energy 
into the body? 

11. Have the energy levels used been shown to be 
acceptable? 

12. Will E PA of the device result in, safe 
energy levels? 

13. Does the device use material for contact with the 
body which is generally acceptable or has known and 
acceptable properties requiring no additional controls? 

14. Does the device have any known hazards, lim- 


“tations, or shortcomings which can be avoided BY the 


promulgation of federal regulations? 

15. If the device performs some measurement func- 
tion, should the accuracy, reproducibility, or limita- 
tions of the information supplied be clearly indicated 
to the user by appropriate labeling, instructions, or 
cautions? ; 

16. Does the device have performance characteristics 
which should be maintained at a satisfactory level, such 
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Table I. Regulatory classification of 
obstetrics-gynecology devices 





A. Scientific review category *: 
Diagnostic devices 
` Hysteroscopes and distending media (as a system). 
Monitoring devices 
Arterial pressure monitors, ultrasonic 
Blood fow monitors, ultrasonic 
Fetal head diameter measurement instruments, 
ultrasonic 
Fetal imagers, ultrasonic 
Heart rate monitors, ultrasonic 
Heart sound monitors, ultrasonic __ 
Heart valve movement monitors, ultrasonic 
Hemic sound monitors, ultrasonic 
IUD loéators, ultrasonic 
Perinatal monitoring complexes . 
~ Ultrasonic transducers | 
Surgical devices 
Hysteroscopic coagulators and accessories 
Laser-powered coagulators and accessories 
Metreurynter balloon abortion units 
Tubal occlusion bands 
Tubal occlusion clips 
Tubal occlusion inserters 
Tubal occlusion valves 
Hygroscopic cervical dilators, laminaria 
Vibratory cervical dilators 
Therapeutic devices 
Intrauterine contraceptive devices 
IUD intreducers 
Abdominal decompression chambers 


B. Standards category +: 

‘Diagnostic devices 
Amnioscopes, transabdominal (8) ¢ 
Amnioscopes, transcervical (16) 
Colpomicroscopes 
Colposcopes 
Culdoscopes (7) 
Laparoscapes (3) 
Uterotubal CO, insufflators (9) 
Endometrial aspirator bulbs and pipettes (27) 
Endocervical.aspirators 
Endometrial brushes. (18) 
Cervical cytology kits 
Endometrial suction biopsy curettes (17) 
Gynecologic biopsy forceps 
Cervical cytology spatulas 
Endometrial washers (15) 

Monitoring devices 
Fetal status data analyzers 
Fetal scalp blood sampling endoscopes and 

obturators (6) _ 

Fetal scalp blood sampling kits (6) 
Fetal scalp electrodes (11) 
Fetal scalp clip applicator 
Fetal cardiotachometers 
Fetal electrocardiographic monitors 
Fetal electroencephalographic monitors 
Fetal phonocardiographic monitors 

. Intrauterine catheters (5) 





*Includes standards and general regulatory categories as 
well. — : 

Includes general controls also. 
. Order of priority indicated in parentheses for all devices 
that carry significant hazard in clinical use and have been 
assigned to standards category. 
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B. Standards category}: -continued 


Intrauterine catheter introducers (5) 
Intrauterine pressure recorders 
Intrauterine pressure transducers 
Tocodynamometers 


Prosthetic devices 


Cervical drains (29) 
Vaginal molds 
Fallopian tube prostheses (28) 


Surgical devices 


Culdoscopic coagulators and accessories (2) 

Laparoscopic coagulators and accessories (2) 

Cervical cryosurgical instruments and accessories (12) 

Cervical electrocautery instruments and accessories 
(13) 

Uterine suction cannula (1) 

Vacuum abortion units (1) 

On-off suction controllers (1) 

Vacuum sources (1) 

Amnictomes 

Vaginal applicator 

Uterine insufflation cannulas and accessories 

Circumcision clamps 


- Umbilical clamps 


Uterine clamps 

Cleidoclasts 

Cranioclasts 

Craniotribes 

Uterine curettes 

Expandable cervical dilators 
Fixed-size cervical dilators 
Vaginal dilators 

Uterine elevators 

Vacuum extractor (10) 

Surgical forceps and accessories 
Obstetric forceps and accessories 
Fibroid hooks 

Destructive obstetric hooks 
Cervical conization knives 
Cerclage needles 

Uterine packers 

Vaginal retractors 

Episiotomy scissors 

Umbilical scissors 

Fibroid screws 

Uterine sounds 

Vaginal specula, illuminated 
Vaginal specula, nonilluminated 
Obstetric delivery tables and accessories (20) 
Obstetric delivery tables, powered (19) 
Uterine tenacula 


Therapeutic devices 


Diaphragms (26) 

Diaphragm intreducers 

IUD hook-type removers (25) 
Cervical caps 

Menstrual cups 

Vaginal insuffiators (23) 
Vaginal douche kits (23) 
Menstrual pads 

Vaginal pessaries 

Sitz bath kits 

Tampons 

Paracervical anesthesia sets (4) 
Pudendal anesthesia sets (14) 
Abdominal binders 

Breast binders 
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B. Standards categoryt:—continued 
Maternity and nursing brassieres 
Maternity girdles 
Perineal heating devices, direct contact (21) 
Perineal heating devices, radiant (22) 
Breast pads 
Breast pumps, manual 
Breast pumps, powered (24) 
Breast shields 


C. General control category (only): 
Diagnostic devices 
Pelvimeters 
Monitoring devices 
Fetoscopes 
Surgical devices 
Drape clips 


level having general agreement among the user 
groups? 

17. Is the device used with other devices in such a 
way that the system in which it is used can be hazardous 
if the system is not assembled, used, or maintained in a 
satisfactory fashion? 

18. Is the device potentially hazardous to the fetus or 
the gonads when properly used? 

It should be noted that special attention is directed 
toward the objective of providing proscriptions (ques- 
tion 14) for those devices or classes of devices that are 
shown to have limitations, hazards, difficulties, or 
problems which can be controlled by specific regula- 
tions. It is expected that such proscriptions will become 
an inherent part of the labeling of such devices for 
purposes of ensuring limited use. For devices perform- 
ing measurement functions (question 15), measure- 
ment characteristics, particularly as they refer to 
performance, accuracy, or use considerations, will also 
be clearly indicated in the labeling so that this 
information will be readily available to the user. 
Systems considerations, to which question 17 is di- 
rected, would provide the application of controls 
currently beyond the jurisdiction of the current federal 
Food, Drug and Cosmetic Act, but will be encouraged 
through the intermedium of responsible, interested 
organizations both in and out of government with 
more jurisdiction and authority. Devices known to be 

- potentially hazardous to the fetus or the gonads, or for 
which such information is unknown (question 18), are 
to be reviewed by the Panel on Review of Obstetrical 
and Gynecological Devices amd the original classifying 
panels jointly for purposes of adjudication and, if 
necessary, reclassification. 

The Panel on Review of Obstetrical and Gynecologi- 
cal Devices has thus far considered in detail 122 devices 
and classes of devices representative of the full gamut 
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of devices in use in the field. Classification has 
proceeded in an orderly manner, the list of devices 
having first been presorted into five usage groupings: 
(1) 17 diagnostic devices, (2) 26 monitoring devices, (3) 
three prosthetic devices, (4) 50 surgical devices, and (5) 
26 therapeutic devices. Table I presents the entire list 
with the tentative assignment to regulatory classifica- 
tion as derived by the logic system described above. 

General controls were applicable to all devices, but in 
three instances no other form of regulatory control was 
necessary. Some form of standards was required for all 
others. The panel held that premarketing scientific 
review was essential for 24 devices. These latter 
included nine groups of devices (in order of priority): 
qd) intrauterine contraceptive devices and introducers, 
(2) diagnostic ultrasonic devices, (3) hysteroscopes and 
distending media (as a system), (4) cervical vibratory 
dilators, (5) laser and hysteroscopic coagulation units 
and accessories, (6) hygroscopic cervical dilators 
(laminaria), (7) tubal occlusion bands, clips, valves, and 
inserters, (8): metreurynter balloon abortion units, 
and (9) abdominal decompression chambers. 

The panel is now considering specific device hazards 
that require scientific review as well as device charac- 
teristics that demand the formulation of standards. 
The members of the panel feel that they can be of 
greatest assistance by recommending specific 
guidelines for scientific review procedures. We are 
requesting that information be transmitted by all 
practitioners in the specialty concerning clinical prob- 
lems with the devices and with specific characteristics of 
the devices for which standards should be developed. 
Through the Bureau of Medical Devices and Diagnos- 
tic Products, data and suggestions will be collected 
from various standards committees, scientific and 
engineering groups, industry, the medical profession, 
and all interested parties. Such information will be 
studied in detail and used for purposes of recommend- 
ing guidelines for scientific review procedures and 
mechanisms for the development of appropriate 
standards. 

Each of the meetings of the panels, with agenda 
details, is announced well in advance by publication in 
the Federal Register. All concerned citizens, whether 
professional, industrial, or lay representatives, are 
invited to attend and to participate. Comments regard- 
ing clinical problems with devices under consideration 
and suggestions for safety and performance standards’ 
should be directed to Lillian Yin, Ph.D., Executive 
Secretary, Bureau of Medical Devices and Diagnostic 
Products (HFK-400), Food and Drug Administration, 
5600 Fishers Lane, Rockville, Maryland 20852. Your 
responses are earnestly solicited. 
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Vascular injuries in pelvic cancer surgery 
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Although pelvic cancer surgery is attended by many difficulties, vascular injuries are 
actually rare. New techniques of isotopic and ultrasound monitoring allow objective 
assessment of such patients with vascular injury. In venous problems, absolutely precise 
diagnosis is now possible and in both arterial and venous injury, extra-anatomic 


reconstructions can be done which return the vascular status of the patient to near 


normal. 


THOUGH ARTERIAL and venous injuries in pelvic 
cancer surgery are rare, they do occur. As ‘interest 
increases in radical removal of pelvic and inguinal 
lymph nodes in association with ablation of- genital 
cancer, it is to be expected that iatrogenic injury of 
major vascular structures will continue. 

. Vascular injuries associated with extirpation of pelvic 
malana can be classified readily into arterial 
and/or venous injury. While arterial injury takes many 
forms, with acute and chronic manifestations, venous 
injury results in occlusion by thrombosis or by transec- 
tion. 

Hemorrhage is a complication which is common to 
both arterial and venous injury, but is more dangerous 
and difficult to control when from the low-pressure 
venous system. Conventional weapons of attack upon 
unsuspected surgical bleeding are the pack and the 
suture. However, extensive experience in anticoagu- 


From the Blood Flow Laboratory of the Department of 
Surgery, Northwestern University Medical School. 


Supported by the Nowthwestern Universit Vascular 
Research Fund. 


Received for publication March 12, 1975. 
Accepted April 7, 1975. 


Reprint requests: John J. Bergan, M.D., Department of 
Surgery, Northwestern University-McGaw Medical 
Center, 303 E. Chicago Ave., Chicago, Ill. 60611. 


lated cardiovascular surgical patients and in those with 
inherent coagulopathy has shown that the electrocaut- 
ery greatly aids in maintaining operative control. 
General surgery is foliowing the lead of vascular and 
transplant surgeons who have proven the utility and 
safety of the electrocoagulator. 

Electrocautery is not commonly aadi in gynecology 
and many pelvic surgeons are not familiar with its use. 
Nevertheless, in other surgical fields, some of the most 
difficult surgical procedures are rendered easier by 
electrocoagulation. Perhaps this tool should become a 


- regular part of the armamentarium of the gynecologic 


oncologist. 


Arterial injury 

Chronic forms of arterial injury such as false 
aneurysm formation or arteriovenous fistula allow 
sufficient time for contemplation, diagnosis, and con- 
sultation and will not be discussed here (Fig. 1). 
Principles of treatment of such lesions merely involve 
restoration of arterial continuity and preservation of 
venous flow wherever possible. The basic tenet of 
autogenous tissue repair dominates judgment in such 
situations. 

Acute arterial injuries do not allow time for contem- 
plation. They must be managed effectively immediate- 
ly. Simple laceration of the artery wall or total, 
through-and-through penetrations are best treated by 
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direct suture with fine, interrupted, nonabsorbable, 
vascular suture material. Partial loss of the arterial wall 
is more serious and requires repair with autogenous 
tissue patching. The best tissue available for this is 
saphenous vein, which can be removed from the ankle 
or the groin. One should not use more easily accessible 
abdominal veins such as the ovarian because these will 
not withstand arterial pressure. 

While mobilizing the injured artery and during 
actual clamping, the patient must be systemically 
heparinized. This can be accomplished with 5,000 units 
of intravenous heparin and then neutralized with a like 
amount of protamine sulfate once the arterial fow has 
been restored. 

Situations which produce arterial occlusion include 
complete transection, adventitial hematoma, and int- 
mal fracture. These resemble myogenic spasm but do 
not respond to conservative local vasodilation. If 
myogenic spasm is seen at the operating table or is 
suspected during the course of periadventitial disec- 
tion, one can relieve such spasm by bathing the 
affected vascular structures with a solution of 60 mg. of 
papaverine in 100 ml. of saline. 

The lesions of complete transection, adventitial 
hematoma, and intimal fracture are all three managed 
best by wide exposure of the affected vessel in its area 
of occlusion, atraumatic occlusion of the vessel itself, 
and direct arteriotomy with specific reconstruction. In 
repairing direct transection, mobilization, debridement 
of arterial edges, and direct suture is sufficient. 
However, intimal fracture and subadventitial hema- 
toma are best managed by arteriotomy and direct vision 
repair, followed by a vein patch closure of the ar- 
terial incision. 


Arterial monitoring 


It is of greatest importance to the gynecologic 
oncologist that he appreciate the fact that noninvasive 
techniques are now available to monitor patients in the 
recovery room so that early detection of arterial 
occlusion can be achieved. In response to a need for 
precision in evaluation of vascular surgical patients 
with arterial repair, instrumentation has been de- 
veloped and is achieving wide acceptance. Among 
these methods, the ultrasound technique has emerged 
as being the most portable and accurate.' 

At the Northwestern University Medical Center, 
infection and injury to the external iliac artery 
following pelvic ablative surgery was formerly treated 
by ligation of the artery proximal to the infection and 
bypass from the nonaffected common femoral artery 
to the femoral artery on the side of the lesion. This 
type of bypass was performed in order to maintain 
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Fig. 1. Arterial injuries caused by surgery for pelvic 
malignancy may result in acute or chronic problems, as 
illustrated here. (From Jackson, B. B.: Surgery of Acquired 
Vascular Disorders, Springfield, Il, 1969. Courtesy of 
Charles C Thomas, Publisher.) : 
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arterial continuity despite arterial ligature performed 
in dealing with the abscess of the arterial wall. 

Since the advent of the ultrasound technique, it has 
been possible to monitor the patient’s ankle arterial 
pressure during proximal arterial ligation and, by such 
monitoring, determine those patients not needing 
arterial reconstruction. It is known that a limb will 
survive anatomically if the ankle blood prssure can be 
maintained at a ratio of 0.3 to brachial blood pressure. 
Such measurement and evaluation can easily be 
performed by a technician or nurse in the recovery 
room following iliac artery ligation.” A fall in ankle 
pressure below this level indicates that the patient must 
be returned to the operating room for a cross-over 
arterial reconstruction. 

Therefore, at present, injury is suspected in the 
pelvis, ultrasound ankle pressures are obtained and 
recorded. If the ankle pressure is one half that of the 
brachial blood pressure, anticoagulation is begun. If 
the pressure falls below 0.3, plans are made for 
retrograde femoral arteriography and direct repair of 
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Arterial 5 
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Fig. 2. The cross-over femoro-femoral graft as illustrated here allows maintenance of arterial 
continuity during direct treatment of these surgical infections. 







Common 
Femoral A. 


Areas of radiation- 
induced arterial injury 


Fig. 3. This arteriogram shows radiation-induced injury to the external iliac arteries, producing 


occlusion on the right and stenosis on the left. 


the lesion. H the lesion proves to be intimal fracture or 
arterial thrombosis, direct repair is undertaken. If the 
lesion is an infectious erosion with intrapelvic hemor- 
rhage, a cross-over graft is performed through a clean 
field before the infected artery is ligated proximally 
and distally. 


Extra-anatomic arterial repair 

Infectious erosion of the common femoral artery 
following groin lymphadenectomy with and without 
radical vulvectomy has decreased in frequency. It has 
become generally appreciated that vascular coverage is 
of paramount importance and, in particular, the 


technique of sartorius muscle mobilization to effect 
arterial coverage has been of value.* Nevertheless, the 
combination of irradiation, delayed surgical wound 
healing, and infection has caused—and will continue to 
cause—a number of femoral arterial injuries. Vascular 
surgeons have become experienced at performing 
extra-anatomical bypass procedures for repair of 
arterial injury and occlusion.’ The situation of femoral 
artery infection is unfortunately familar to experi- 
enced vascular surgeons. It is treated by maintenance 
of arterial continuity while excluding the infection 
from the arterial stream. In principle, the direct 
arterial ablation is usually preceded by sterile perfor- 
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Fig. 4A. Vénous reconstruction is performed for chronic limb 


swelling secondary to major venous occlusion from surgical 
treatment with or without radiation therapy. As seen here, the 
saphenous vein is detached distally in the contralateral thigh. 


mance. of a cross-over graft. The donor artery may be 
the contralateral external iliac artery in the pelvis or 
the common femoral artery in the groin, depending 
upon’ the patient’s own surgical situation (Fig. 2). A 
poorly healed contralateral groin incision would miti- 
gate against the use of this vessel as a donor artery and 
the surgeon would: have to enter 'the pelvis through an 
anterior incision much like a modified inguinal hernia 
incision. Following’ this, the graft is usually led 
subcutaneously suprapublically across the groin crease 
medial to the femoral triangle, and then anastomosed 
to the superficial femoral artery in the midthigh, well 
distal to the affected area. Following this type of 
arterial reconstruction the common femoral artery can 
be attacked directly and the infection evacuated and 
exteriorized while the artery itself is es cleanly 
above and below the infection. 

Extra-anatomic bypass techniques such as the one 
described have a- remarkable record of long-term 
success, and can be applied judiciously before actual 
hemorrhage occurs from the infected artery. 


Radiation arterial injury — 

_ It is not commonly appreciated that radiation injury 
can produce delayed arterial occlusion. Fig. 3 shows 
the arteriogram of such a patient, with external iliac 
artery occlusion on the right and marked irregularity 
of the external iliac artery om the left. These anatomic 
segments of arterial involvement are rarely affected by 
atherosclerotic occlusive disease but are precisely in the 
area of irradiation in this particular patient: 

This patient received a total midpelvic tumor dose of 
6, 000 rads distributed through four 12 by 15 opposing 
pelvic ports at a 45 degree angulation. She sustained 
progressive arterial occlusion, documented by the 
ultrasound technique. The occlusion worsened rapidly 
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Fig. 4B. The contralateral saphenous vein is then crossed over 
subcutaneously to be anastomosed to the common femoral 
vein on the affected side. Creation of a temporary arterioven- 


_ ous fistula insures patency of the reconstruction. 


in the 6 months.prior to need for repair, and finally 
eventuated in total right external iliac artery blockage. 
Repair was by conventional aortofemoral bypass graft- 
ing. 

Such , arterial injury has been described. 5 His- 
topathologically, the arterial changes consist of distor- 
tion and destruction of the elastic larnina, collagen 
injury secondary to the inflammation of radiation, and 
late degeneration and calcification of the media. In the 
experimental animal, it has been possible to produce 
these changes with doses ranging from 1,000 to 9,500 
rads.® 


Venous injury 


There are two aspects of venous injury which 
concern the pelvic surgeon. One is venous thrombosis, 
similar to that which. may occur in any surgical patient; 
the-other is chronic verious insufficiency produced by 
surgical, radiation, or infectious venous injury. 

Prophylaxis of venous thrombosis has been investi- 
gated quite accurately in recent years. The advent of 
nuclide tagging of human fibrinogen has allowed 
administration of such material prior to-the surgical 
event in large patient populations. Thus, a number of 
prophylactic measures have been tested. Among these 
are active and passive exercise, wearing of knee-length 
or thigh-length „elastic stockings, administration of 
prothrombin-depressant anticoagulation, or heparin. 
Heparin has been tested both in full therapeutic doses 
which affect the Lee-White clotting time and in 
subélinical or “miniheparin” dosage, which does not 
affect laboratory determination of clotting time. 

Of all these methods, the one that has been proved to 


show reduction in venous thrombosis without great 
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risk of hemorrhage has been the “miniheparin” 
schedule proposed by Kakkar and associates’ of King’s 
College Hospital in London. This schedule advises 
administration of 5,000 units of heparin subcutane- 
ously immediately before surgery, followed by ten 
doses at 12 hour intervals. Such heparin dosage 
decreases (but does not abolish) the rate of formation 
of calf venous thrombosis. Similarly, it decreases (but 
does not eradicate) the -incidence of postoperative 
thromboembolic disease. 

Thus, prophylaxis of venous thrombosis has been 
improved as methods of detection of venous clot have 
also improved. Tagged fibrinogen has the unfortunate 
liability that it must be given to a patient before clots 
form. Therefore, there has been interest in developing 
techniques for diagnosis of venous thrombosis by 
noninvasive or minimally invasive methods. Of these, 
the one which shows the greatest promise is adminis- 
tration of technetium-tagged human albumin micro- 
spheres through dorsal foot veins. This allows isotope 
venography and simultaneous lung scanning. ë 

This method has a high degree of correlation with 
contrast venography and also has the additional 
advantage that the human albumin microspheres seem 
to have an affinity for partial venous occlusions caused 
by thrombi. These are visualized as “hot spots” on the 
isotope venogram. When such a technique is combined 
with lung scanning, it has been possible to determine 
the presence of venous thrombosis in patients who 
were otherwise asymptomatic.® Similarly, unsuspected 
pulmonary emboli have been visualized in patients 
whose only complaint was limb swelling. 


Venous reconstruction 


Reconstructive surgery of large veins has lagged far 
behind success in repairing arteries. Just as more 
precision has been achieved in diagnosis of venous 
occlusion, so too has reconstruction of venous seg- 
ments begun to be a part of the vascular surgeon's 
repertoire. At present, the patient with a massively 
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swollen limb -who is not responsive to conservative 
measures of firm elastic support is investigated by 
venography, ultrasound, and impedance plethysmog- 
raphy. If a pelvic venous occlusion is seen, plans are 
made for direct venous bypass or cross-leg venous 
bypass. These techniques have been advocated in the 
past but have not met with wide acceptance, largely 
because surgery of the venous system has been fraught 
with thrombosis. Although surgeons advocating these 
procedures have pointed out quite correctly that such 
thrombosis does not preclude recanalization and 
recovery of patency, there has not been a great wave of 
enthusiasm for the performance cf such operations. 

As experience has increased on the Continent, with 
the use of distal arteriovenous fistula concomitant with 
direct venous reconstruction, the success rate as deter- 
mined by venous patency has improved (Figs. 44 
and 4B). Typically, a patient with a left iliac venous 
occlusion now has the right saphenous vein mobilized 
from knee to groin and then passed as a suprapubic 
cross-over graft to the common femoral vein on the 
affected side. With a single venous anastomosis being 
performed between the distal saphenous vein from the 
right and the common femoral vein on the left, blood is 
rerouted around the iliac venous occlusicn and up into 
the right iliac venous segment (Figs 44 and 4B). 

Such a reconstruction would be expected to throm- 
bose were it not for the fact that a concomitant ` 


-arteriovenous fistula is created between the superficial 


femoral artery on the left and the nearby femoral vein. 
This fistula is created with the use of a 5 mm. tubular 
saphenous vein autograft and the rate of flow through 
such a fistula insures that thrombosis of the cross-over 
graft will not occur. After 6 to 8 weeks, the fistula is 
divided and the patient is allowed to wear minimum- 
support stockings. 

The results with such procedures have been dramat- 
ically successful and patients with massive venous 
edema have been rehabilitated to near normal living. 
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Plasma levels of norepinephrine (NE) during the 
periovulatory period and after LH-RH 
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In three normally cycling women studied daily from day 10 to day 17 of the menstrual 
cycle, the levels of circulating norepinephrine showed a sharp rise preceding 
or concomitantly with the ovulatory LH surge. In two patients the nor epinephrine peak took 
place 24 hr. previously to the LH rise and in the third one tt occurred simultaneously. 
The simultaneous determination of ovarian hormones and norepinephrine showed no 

` temporal correlation between this catecholamine and either estradiol er progesterone. On 
the other hand, after a single intravenous 100 pg dose of LH-RH, a significant rise in 
plasma norepinephrine, preceding the LH peak, was found in the four patients studied. 
The determination of norepinephrine at 3 minute intervals beginning one minute after 
LH-RH injection showed a significant rise in the amine levels ranging from 5 to 10 
times in respect to basal values between 1 and 6 minutes after LH-RH stimulation. In 
these patients a second peak of norepinephrine occurred simultaneously with the maximal 
“response of LH, which rose to peak levels after 18 minutes in one patient and after 24 
minutes in the other. These findings are discussed with respect to the origin and role of 
increased amounts of plasma norepinephrine related to the LH surge. 


THE OCCURRENCE of ovulation, the central event in 


the reproductive physiology of the female, remains 
until now uncertain. The main approach to the 
problem has been focused either on the determination 
of hypophysial and ovarian hormones or by evaluating 
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the physiologic modifications caused by these hor- 
mones. , 

Even though one of the most important respon- 
sibilities of the autonomic nervous system is the control 
of gonadotropin secretion,’ ? which leads to both 
follicular growth and ovulation, the role of this system 
and particularly norepinephrine in the reproductive 
physiology of women has been until now unknown. In 
the rat, during the estrous cycle, castration, and 
pregnancy, the changes in. the concentration of 
gonadotropins and ovarian hormones in blood are 
correlated with modifications in the hypothalamic 
catecholamine content and MAO activity.” > On the 


` other hand, it has been observed that drugs which 
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deplete the brain of catecholamines or inhibit their 
synthesis could block ovulation, ® ® indicating that 
catecholamines participate in this process. Presumably, 
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Fig. 1. Patterns of plasma norepinephrine, gonadotropins, progesterone, and estradiol in three 
normal cycling women studied from days 10 to 17 of the menstrual cycle, with apparent ovulation. 
Plasma levels of progesterone on day 24 were: 13, 600 pg/ml. for Patient 1, 12,000 pg./ml. for 


Patient 2, and 15,000- “PS. im. for Patient 3. 


more than one transmitter is involved in the secretion 
of gonadotropins. Norepinephrine, however, appears 
to be the synaptic transmitter mediating the release of 
LH. 

Recently, Zuspan and Zuspan,” reported elevated 
plasma norepinephrine levels associated with the time 
of ovulation in women. Since norepinephrine is 
primarily a reflection of the sympathetic nervous sytem 
activity, this finding could be telated with the release of 
amines from the nerve stores that ultimately result in 
the release of LH. The development. of a highly 
sensitive radicenzymatic assay for norepinephrine i in 
plasma" } has afforded an opportunity to investigate the 


10 


following: (1) daily plasma levels of norepinephrine 
and correlation of them with the plasma levels of FSH, 
LH, estradiol, and progesterone, during the 
periovulatory period, and (2) effects of a single 
intravenous rapid injection of LH-RH on the same 
parameters. 


Material and methods 

Periovulatory period studies. Three normally cy- 
cling women were studied from days 10 to 17 and on 
day 24 of the menstrual cycle. For collection of blood 
samples, the patients lay in a supine position for at least 
20 min. A tourniquet was placed around the arm, and 
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blood was drawn from the antecubital vein without the 
patient exerting muscular activity of the forearm. 
Blood samples were collected daily at 9 a.m. with 
heparin and placed in a tube containing solid reduced 
glutathione (final concentration, 5 mM.). The plasma 
was quickly separated by centrifugation, decanted, and 
frozen. 

LH-RH stimulation studies. For the LH-RH studies 
four normally cycling women maintained in the 
conditions described above received, on day 10 of the 
menstrual cycle, a single intravenous injection of 100 
ug of synthetic LH-RH (Hoescht) dissolved in 1 ml. of 
saline solution. In two patients, blood samples were 
withdrawn before the administration of LH-RH and at 
15, 30, 45, and 60 min. after the injection. In the other 
two patients blood was drawn in the basal state and at 3 
min. intervals for 30 min., followed by an additional 
sample 45 min. after the LH-RH injection. 

Plasma samples for NE determinations were recen- 
trifuged at 4° C. for 10 min. at 30,000 x g and the 
supernatant was assayed directly. Norepinephrine 
concentration was measured by a highly sensitive 
radiometric assay, based on the enzymatic conversion 
of norepinephrine to its O-methylated analogues in 
the presence of catechol-O-methyltransferase and S- 
adenosyl methionine-methyl8H. Following purifica- 
tion of the labeled normetanephrine by solvent extrac- 
tion and thin-layer chromatography; the amine is 
oxidized to vanillin, purified by solvent extraction, and 
counted." Results are expressed in ng./ml. of plasma. 

Plasma FSH and LH levels were determined by 
triplicate by a double antibody radioimmunoassay 
technique (Serono Immunochemicals, Italy) and ex- 
pressed as milli-International Units of Second Interna- 
tional Reference Preparation Human menopausal 
gonadotropin second IRP-HMG) per ml. of plasma 
(m.1.U./ml.). 

Plasma progesterone was measured in triplicate by a 
double-antibody radioimmunoassay, without chroma- 
tography,’ using a highly specific antibody. Results 
are expressed in pg./ml. of plasma. Plasma estra- 
diol levels were measured by a double-antibody radio- 
immunoassay method." Estradiol was isolated by thin- 
layer chromatography in benzene-ethyl acetate (90:40, 
v/v) system. Results are expressed in pg./ml. of plasma. 


Results 


Periovulatory period. The individual patterns of 
circulating NE, FSH, LH, progesterone, and estradiol 
levels in three normally cycling women from day 10 to 
day 17 are shown in Fig. 1. The day of the LH peak was 
used as a reference point for plotting all the data. 

Plasma norepinephrine had a mean level of about 
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Fig. 2. Patterns of plasma norepinephrine, gonadotropins, 
progesterone, and estradiol in two normal cycling women 
previously and after a single intravenous injection of 100 ug 
of synthetic LH-RH on day 10 of the menstrual cycle. 


0.3 to 0.6 mg./ml. prior and after the “critical period.” 
One day prior to or concomitant with LH peak, plasma 
norepinephrine began to rise rapidly to reach its 
maximum values. The plasma peak of norepinephrine 
occurred one day prior to LH peak in two subjects and 
on the day of the LH peak in one subject. The peak 
norepinephrine levels ranged from 0.7 to 3.0 ng./ml. 
Plasma FSH levels remained practically unaffected in 
the three patients studied. 

Plasma levels of progesterone were about 500 
pg./ml. in the late follicular phase. Plasma proges- 
terone began to rise either on the day of LH peak or 24 
hr. later to reach levels of 2,000 to 2,500 pg./ml. two 
days after the LH surge, with a subsequent rapid rise to 
values of 3,500 pg./ml. on day 3 and 7,000 pg./ml. on 
day 4 post-LH peak. On day 24 progesterone levels 
ranged between 12,000 and 15,000 pg./ml. of plasma. 

The pattern of plasma estradiol showed individual 
variations. In two subjects plasma estradiol had a mean 
level of about 50 to 100 pg./ml. during the late 
follicular phase. Plasma estradiol began to rise rapidly 
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Fig. 3. Patterns of plasma norepinephrine and LH in two normal cycling women previously and after 
a single intravenous injection of 100 ug of synthetic LH-RH on day 10 of the menstrual cycle. 


to reach a peak level on the day of LH peak in one 
patient and 24 hr. after, in the other. The peak 
estradiol levels ranged from 200 to 400 pg./ml. falling 


rapidly to reach a level of 100 pg. two days post-LH ~ 


peak. From day 2 post-LH peak estradiol began to rise 
to reach levels between 200 and 250 pg./ml. on days 3 
and 4 after LH surge. In the third subject, plasma- 
estradiol had a level between 200 and 350 pg./ml. in 
the late follicular phase. On the day of LH-peak, 
estradiol fell rapidly to reach a level of 100 pg. with a 
subsequent rise to reach a level of 200 pg. 2 days after 
LH surge. , 

Stimulation with LH-RH. Fig. 2 shows the studies in 
two normal cycling women, in which NE, FSH, LH, 
estradiol, and progesterone levels were measured at 
different times after the LHRH injection. Plasma 
norepinephrine had a mean level of about 0.1 to 0.2 
ng./mil. in the basal state. After LH-RH injection the 
norepinephrine level rose rapidly to 4 ng./ml. in one 
subject and 1.7 ng./ml. in the. other. The maximum 
increase in norepinephrine occurred 15 min. after 
LH-RH. Following the peak, plasma norepinephrine 
levels began to fall rapidly to reach a mean level of 


about 0.35 ng./ml., 60 min. after the LH-RH injection. 
As previously reported, an increase in LH levels was 
observed. In both patients the maximum increase in 
plasma LH occurred 30 min. after the stimulation. 

Plasma FSH levels remained unaffected (low) in one 
of the subjects whereas in the other, FSH increased to 
reach peak levels, 30 min. after the LH-RH injection. 

Plasma progesterone basal levels were 1,000 and 
2,500 pg./ml., respectively. After LH-RH injection the 
progesterone levels rose to peak level at 60 min. in one 
subject and at 30 min. in the other. Estradiol levels 
followed the same profile as LH in both subjects. 

The results of the study in which LH-RH was 
administered to two normal cycling women and plasma 
levels of LH and norepinephrine determined at 3 min. 
intervals, beginning one minute after LH-RH injec- 
tion, are shown in Fig. 3. _ f 

Plasma norepinephrine had a basal level of about 0.1 
to 0.3 ng./ml. In one patient plasma norepinephrine 
began to rise rapidly to reach a level of about 1 ng./ml. 
one minute after LH-RH injection. Following a fall in 
the levels of norepinephrine at the 3 min. point, a 
subsequent rise occurred at 6 min. with a plateau that 
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persisted from 6 until 12 min. post LH-RH injection. 
After a fall in the norepinephrine levels at 15 min., 
plasma norepinephrine rose to reach a peak level of 
about 3 ng. on the eighteenth minute post LH-RH 
injection. After the peak, norepinephrine began to fall 
to reach levels of 0.9 ng. 45 min. after LH-RH 
injection. In the other patient plasma norepinephrine 
began to rise 1 min. after LH-RH injection to reach a 
peak of about 3 ng./ml. on the sixth min. post LH-RH 
injection. Following the initial peak of plasma 
norepinephrine levels, a sharp drop occurred to reach 
a level at 9 min. post LH-RH of about 0.55 ng./ml. with 
a subsequent rise to reach a second peak of about 1 
ng./ml. at 24 min. Norepinephrine levels fell to reach 
levels of about 0.5 ng./ml. between 27 and 45 min. 
Plasma LH levels began to rise 1 min. after LH-RH 
injection. The maximum increase in plasma LH 
occurred after 18 min. in one patient and after 24 min. 
in the other. ` 


Comment 


The present data demonstrate that in the 
periovulatory period the levels of circulating 
norepinephrine showed a sharp rise varying from 2 to 
7 times with relation to basal values. In two of the three 
studied patients the NE peak took place 24 hr. 
previously to the LH rise and in the third one it 
occurred simultaneously. The assumption that ovula- 
tion had occurred was based on the presence of a 
mid-cycle peak of LH and by elevated progesterone 
plasma levels in the twenty-fourth day of the menstrual 
cycle. This finding is in agreement with the observation 
of Zuspan and Zuspan,’® who described a plzsma 
norepinephrine surge that precedes or is associated 
with increased levels of LH. The simultaneous deter- 
mination of ovarian hormones and norepinephrine 
showed no temporal correlation between this 
catecholamine and either estradiol or progesterone, 
even though a possible relationship between them 
cannot be discarded because a 24 hr. sampling can 
overcome the steroids variation that takes place more 
frequently. 

Since synthetic LH-RH stimulates the release of LH 
into the circulation™ and the amount of liberated LH is 
comparable to the normally occurring levels during the 
LH-surge, experiments were designed in order to 
determine if the release of LH in response to a single 
acute LH-RH injection is associated with a rise in 
plasma norepinephrine concentration. The employ- 
ment of a highly sensitive and specific radioenzymatic 
technique has allowed us to make frequent samplings 
and to determine NE in small volumes of plasma. After 
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a single 100 ag dose of LH-RH, a significant rise in NE 
was found in both normal women. The maximal 
response was obtained at 15 min. after LH-RH whereas 
the maximal increase in LH was observed at 30 min. 
The rise in NE was abrupt and sharp, falling back to 
basal values at 60 min. The possibility that the rise of 
NE could occur before the first determination at 15 
min. was analyzed by stimulating two other normal 
cycling women in an identical manner but collecting 
blood I! min. after LH-RH injection and every 3 min. 
for 30 min. A significant rise in NE, preceding the LH 
peak was found in both patients at 1 and 6 min. 
respectively after the LH-RH injection. In both pa- 
tients a second peak of NE that occurred simulta- 
neously with the LH peak was observed at 18 and 24 
min. respectively. 

At present a cause-to-effect relationship between 
norepinephrine and the LH surge cannot be ascer- 
tained.. The large body of experimental evidence 
implicating the norepinephrine in the regulation of LH 
secretion by the anterior pituitary, however, suggest 
several; questions about the origin and role of the 
increased amount of plasma norepinephrine related to 
the LH. surge. For example, as previously suggested by 


‘Zuspan and Zuspan,” it is possible that the increased 


plasma’ amine levels during the periovulatory period 
reflect:an activation of the norepinephrine-contained 
terminals located in the hypothalamus which brings 
about.the discharge of LH-RH into the portal vessels 
and consequently the LH secretion by the anterior hy- 
pophysis. However, our findings in LH-RH stimulated 
patients seem to indicate that the plasma norepi- 
nephrine rise occurs as a result of the LH-RH action. 

A possible effect of synthetic LH-RH on the activity 
of noradrenergic neurons which could determine an 
increase of the amine in plasma cannot be ruled out 
since another releasing factor, TRH, enhances the 
turnover of norepinephrine in the brain.*® 

On the other hand, a possible peripheric role of the 
rise of: the plasmatic amine should also be considered. 
k could be speculated that the increment in plasma 
norepinephrine concentration that occurs associated 
with the periovulatory LH surge could modify the 
uptake:of this amine by the reproductive tract causing 
modifications that ultimately result in functional 
changes of these organs in relation to ovulation. 

In any event, further work will be necessary to 
determine if the rise in plasma norepinephrine that 
occurs in the periovulatory period or after LH-RH 
stimulation reflects a central phenomenon from which 
results the LH secretion and consequently the ovula- 
tion. 
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Contraceptive choice and prevalence of cervical 


dysplasia and carcinoma in situ 


HOWARD ORY, M.D. 
ZUHER NAIB, M.D. 

S. BEACH CONGER, M.D. 
ROBERT A. HATCHER, M.D. 
CARL W. TYLER, Jr., M.D. 
Ailanta, Georgia 


Whether use of oral contraceptives is associated with subsequent development of cervical? 
neoplasia is an important public health question. Before evaluating this issue, we must: 
determine if choosing oral contraceptives identifies a woman who is intrinsically at high 
risk of developing cervical neoplasia. We have examined the demographic and 
reproductive characteristics as well as cervical premalignant changes manifest by 15- to 
44-year-old black women who enrolled in a public family-planning clinic. When 
compared to IUD acceptors, oral contraceptive acceptors did not have a disproportionately 
large number of women with traits which predicted for high risk of developing cervical 
neoplasia. Oral contraceptive acceptors, compared to IUD acceptors, did not have a 
higher prevalence rate of carcinoma in situ. Oral contraceptive acceptors with no Pap 
smears prior to initial choice of contraceptive method did have a 1.4-fold higher 
prevalence rate of cervical dysplasia than IUD acceptors. These results suggest that the 
decision to use oral contraceptives, per se, does not identify a group of women at higher 
risk to develop cervical carcinoma in situ. Such a decision may, however, identify a group 
with a small increased propensity for developing cervical dysplasia. 


RECENT STUDIES have examined whether continued 
use of oral contraceptives is associated with develop- 
ment of cervical neoplasia.'~* However, before this can 
be resolved, the problem of self-selection of contracep- 
tive methods must be examined. We must determine 
whether by choosing to use oral contraceptives a 
women identifies herself as being at higher risk of 
developing cervical premalignant changes (dysplasia 
and carcinoma in situ). than a woman who chooses an 
intrauterine device. (IUD). Three recent studies have 
examined this problem, but came to different conclu- 
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The present report examines three questions: (1) 
What demographic traits are risk indicators for cervical 
premalignant changes? (2) Do initial acceptance rates 
of oral contraceptives and IUDs vary disproportion- 
ately with respect to these risk indicators? (3) Does the 
prevalence rate (manifest risk) of cervical premalignant 
changes vary based on which contraceptive method is 
initially accepted by women entering a family-planning 
program? 


Materials and methods 


The subjects are drawn from women who enrolled in 
the Grady Memorial Hospital Family-Planning Clinic 
in Atlanta, Georgia, between 1967 and 1972. To 
receive a Grady Hospital number, each woman must be 
certified as eligible to receive services from Grady 
Hospital. Grady Hospital's eligibility criteria assure that 
patients are of low socioeconomic status. Further proof 
that subjects are of low socioeconomic status comes 
from a 1971 citywide family planning survey. Of 247 
women who had a Grady Hospital number, 266 (91 per 
cent) were from the lower or lower-middle class census 
tracts.® 
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Table I. Age specific cervical dysplasia and carcinoma 
in situ prevalence rates* i in IUD and oral 
aachs acceptors 





Biopsy confirmed. 


15-19 9,034" 17 0.1 





20-24 6820 ., 25 0.3 
25-29 3,371 "25 0.6 
304 2915 24 1.0 

Total - 22,140 21 0.4 


*All rates are per 100 women. 


Table II. Prevalence rates* ‘of cervical dysplasia by 
patient characteristics . 


Marital status 
ware: Currently Never Formerly 
married married married 
2.5 2.5 3.4 
Age at first pregnancy 
<18 218 Unknown 


2.9 1.2 3.0 


Yrs. of school completed 
1-8 9-10 11-12 13+ Unknown 
37 29 27 2.5 2.2 


Yr. of entry to family planning 
1967` 1968 1969 1970 1971 1972 
10 17 35 36 35 3.1 


No. of pregnancies 
0. 2 3 4+ Unknown 
2.9 14 36 33 3.2 2.4 


No. of Pap smears prior to entering family planning 
: st 0 I+ 
3.1 23 


*All rates aré age-standardized and given per 100 women. 


At her first clinic visit, each woman completes a 
questionnaire about age, marital status, education, and 
reproductive experience. A medical history is taken, ‘a 
physical examination is administered, and a Pap smear 
of cervical cells is- taken. Each woman selects a con- 
traceptive and, unless contraindicated, that method i is 
prescribed. 
< In 1967 and part of 1968 no reproductive or 
education ‘information was obtained. It remains un- 
available on approximately 22 per cent of women. We 
searched Grady Hospital ‘records for the pregnancy 
history of a systematic 1-in-20 sample of subjects with 
unknown number of pregnancies. They were older 
(27.0 + 6.2) and had more pregnancies (4.1 + 2.7) 
than those whose. number of pregnancies was known 
(22.7 + 6.l-and 2.4 + 2.1, average age and parity, 
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respectively). These 22 per cent were retained in all 
analyses. When looking for effects of education or 
parity, we put the “unknowns” in a separate stratum. 

We recorded the reported results of all cervical Pap 
smears and biopsies done at Grady Hospital since 1965, 
and all family-planning records since 1967. Because 
both master files identify women by Grady Hospital 
number, it was possible to link records from both files. 

To test the accuracy of the linkage of records from 
two separate files, we compared the names on match- 
ing records. Mismatches occurred on 1.1 per cent of 
the linkages. In addition, we examined over 1,300 
records from our cytopazhology master file to see how 
accurately it reflects the cytology and pathology log 
books. There was less than 2 per cent disparity betweeri 
the logs and our master file, and we were equally likely 
to over- or under-record the actual reading. The 
mismatches and transcription errors occurred propor- 
tionately among acceptors of different contraceptive 
methods. The family-planning record system is 
machine edited for inconsistent data. Since most 
women make more than one visit, missing or inaccu- 
rate data can often be corrected from subsequent visit 
records. 

Of the 31,981 women enrolled in the Family- 
Planning Clinic from 1967 to 1972, we wished to study 
black women between 15 and 44 years of age with at 
least one adequate Pap smear. We identified 25,232 
such women. Of these, 22,140 (87.7 per cent) accepted 
either the IUD (6,663) or oral contraceptives (15,447); 
5.5 per cent accepted injections of dehydromedroxy- 
progesterone acetate and 6.8 per cent used a barrier 
contraceptive—foam, condom, or diaphragm. 

Subjects were’ classified by cytopathologic history up 
to and including the family-planning admission Pap 
smear. The categories were “all entries normal”; or 
biopsy proved atypia, dysplasia, carcinoma in situ, or 
invasive cancer of the cervix. There were also 81 
women with abnormal Pap smears and either no 
follow-up or normal follow-up. These women were dis- 
tributed proportionately by all demographic variables 
considered. Further checking of these 81 revealed that 
more than 70 per cent had subsequent normal Pap 
smears. We presumed this group to be “false positives” 
and ‘have retained them in the analysis as normals. 
Finally, if a woman’s first abnorma? Pap smear 
occurred on admission to family planning, her records 
were reviewed for six more months to see if ‘the 
abnormality was subsequently biopsy confirmed. 

Unless otherwise specified all rates are age standard- 
ized by the direct method. The age distribution of all 
25,252 women is used as the standard. We employ the 
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standardized risk ratio to compare standarized rates.’ 
To test the significance of the deviation of the observed 
risk ratio from the expected 1.0, we compute 95 per 
cent confidence limits.” If these limits do not include 
1.0, the observed risk ratio is significantly (p < 0.05, 
2-tail) different from 1.0. l 


Results 


Table I shows that dysplasia prevalence increased 
from 1.7 per 100 in women 15 to 19 years old to 2.5 per 
100 in women in their twenties and older. The 
carcinoma in situ prevalence rates rise steadily from 0.1 
per 100 in the youngest women to 1.0 per 100 in the 
oldest subjects. l 

Summarized in Table II are the age-standardized 
prevalence rates of cervical dysplasia by patient charac- 
teristics. Highest rates (per 100) of dysplasia are found 
in those women who: were formerly married (3.4); 
became pregnant before age 18 (2.9); completed less 
than 9 years of school (3.7); enrolled in family planning 
after 1968 (approximately 3.4); had two or more 
pregnancies (approximately 3.3); and had had no Pap 
smears prior to enrolling in family planning (3.1). 

Table HI is similar to Table II, except it presents age 
standardized prevalence rates for cervical carcinoma in 
situ. The highest rates of carcinoma in situ are found in 
those women who: were formerly married (0.8); 
became pregnant prior to age 18 (3.0); completed less 
than 9 years of school (0.9); have 3 or more pregnan- 
cies (0.9); and had no Pap smears prior to enrolling in 
family planning (0.9). 

The acceptance of the IUD increased from 24 per 
cent of women in the youngest age group to 34 per 
cent in the oldest group (Table IV). Acceptance of oral 
contraceptives decreased from 69 per cent in the 
youngest to 42 per cent in the oldest age group. Choice 
of contraceptive method did not vary substantially with 
respect to marital status or age at first pregnancy. Of 
women with less than an eighth grade education, 25 
per cent chose the IUD. In contrast, of women who 
completed high school (or more), 19 per cent chose the 
IUD. The comparable rates for oral contraceptive 
acceptors are 59 and 68 per cent. Of women entering 
the program in 1967, 40 per cent chose the IUD. By 
1972 only 15 per cent of entering women accepted that 
method. Comparable acceptance rates for oral con- 
traceptives are 55 and 67 per cent. Ten per cent of 
nulliparous women accepted the IUD, while 28 per 
cent of women with four or more pregnancies accepted 
that method. The comparable acceptance rates for oral 
contraceptives are 81 and 51 per cent. For women who 
enter the clinic having had no previous Pap smears, 17 
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Table III. Prevalence rates* of cervical carcinoma in 
situ by patient characteristics 


Marital status 
Currently Never Formerly 
married married married 
0.6 0.7 0.8 © 
Age at first pregnancy 
<18 218 Unknown 
3.0 0.4 0.6 


Yrs. of school completed ; 
1-8 9-10 11-12 213 Unknown 
0.9 0.8 0.6 0.1 0.4 


Yr. of entry to family planning 
1967 1968 1969 1970 1971 1972 
0.4 0.5 0.6 0.5 0.7 1.0 


No. of pregnancies 
0 I 2 3 =4 Unknown 
04 06 05 09 0.9 0.4 


No. of Pap smears prior to entering family planning 
0 zl 
0.9 04 





*All rates age standardized and per 100 women. 


Table IV. Age specific acceptance rates by 
contraceptive chosen* 





Contraceptive chosen 





Total women 


15-19 9,706 24.2 68.9 


20-24 7,682 23.9 64.9 
25-29 3,972 29.5 55.4 
30+ 3,872 33.8 41.5 
Total 25,232 26.4 61.3 





*This table includes all eligible women and shows accep- 
tance rates per 100 women. 


per cent chose the IUD. In those enrollees with 
previous Pap smears, 31 per cent chose the IUD. 
Comparable rates for those choosing oral contracep- 
tives are 68 and 58 per cent. 

In short, the older, less well-educated, highly parous 
women who enrolled in the clinic in the late 1960's 
having had previous Pap smears were more apt to 
choose the IUD than oral contraceptives. 

Table V shows the prevalence of dysplasia in 
acceptors stratified by number of Pap smears. For 
women with one Pap smear, the crude dysplasia 
prevalence rate was 2.0 per 100 IUD choosers. Among 
similar oral choosers, the dysplasia prevalence rate was 
2.7. The standardized ratio of these dysplasia rates 
(oral contraceptive to IUD acceptors) was 1.4, and 95 
per cent confidence limits lying between 0.9 and 2.1. In 
women with two or more Pap smears, choosers of oral 
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Table V. Prevalence rates* of cervical dysplasia by initial conma pion method chosen stratified by number of 


Pap smears 


No. of Method Total Crude 95 per cent confidence 
Pap smears chosen women ratet b limits - 
l IUD 1,499 i 
Oral 6,046 a7 1.4 (0.9-2.1) 
2+ IUD 5,164 1.3 
Oral 9,431 2.3 1.5 11,1-1.9) 
Total IUD 6,663 1.5 
Oral 15,477 2.4 


*All rates are per 100 women: 
Standardized for age at entry and year of entry. 


‘ Table VI. Prevalence rates” of carcinoma in sitù of the cervix by initial contraceptive method chosen stratified by 


number of Pap smears 


No. of Method Total Crude 95 per cent confidence 
Pap smears chosen women rate* vai limits 

1 IUD 1,499 0.92 
Oral 6,046 0.34 0.6 (0.3-1.2) 

2+ IUD 5,164 0.31 (0.7-2.1) 
Oral 9,431 0.34 1.2 

Total IUD 6,663 0.45 
Oral 15,477 0.34 


*All rates are per 100 women. 
{Standardization for age at entry and year of entry. 


contraceptives had a significantly higher prevalence of 
dysplasia than choosers of IUD’s by a factor of 1.5 (95 
per cent confidence limits: 1.1 to 1.9). To prevent 
confounding, we had to standardize the comparison of 
rates for age and year of entry to family planning. 
Further standardization for the effects of the other 
variables on which we had information did not 
substantially alter the standardized risk ratios that are 
presented in Table V. 

Table. VI is comparable to Table V, except that it 
shows the prevalence of carcinoma in situ. For subjects 
with one Pap smear, oral choosers had 0.6 (0.3 to 1.2) 
the prevalence of carcinoma in situ when compared to 
IUD choosers. (The comparison was standardized for 
age and year of entry for reasons already discussed.) 
For women with two or more Pap smears, the com- 
parable ratio of standardized rates was 1.2 (0.7 to 2.1). 


Comment 


The patient characteristics that were associated with 
high prevalence rates (risk indicators) of dysplasia were 
even more strongly associated with carcinoma in situ. 
For example, the dysplasia prevalence in the most 
highly educated was 50 per cent lower than in the 
poorest educated. A similar comparison of carcinoma in 
situ rates shows a nine-fold lowering between the most 


and the least. educated. The associations of cervical 
carcinoma in situ with older age, higher parity, low 
education, and various states of marital dissolution are 
consistent with current knowledge.™ In addition know- 
ing that dysplasia has epidemiologic characteristics 
similar to carcinoma in situ is consistent with the 
argument that dysplasia is a precursor of carcinoma in 
situ. 

Some of these risk indicators for cervical disease also 
predicted for IUD acceptance—low educational at- 
tainment, high parity, and older age. Other risk 
indicators—no previous Pap smears and enrolling in 
the Grady Hospital Family-Planning Clinic in the 
1970’s—predicted for oral contraceptive acceptance. 
Clearly, the group of women who choose orals does not 
have a disproportionately large number of women with 
attributes predicting high risk of developing cervical 
neoplasia when compared to IUD choosers. 

In attempting to assess whether selection of a 
particular contraceptive method identiñes a group of 
women with a high prevalence of cervical neoplasia, we 
must remember that women with two or more smears 
had all but one of the smears taken before entry. At 
entry either the woman or the physician might select a 
contraceptive based on previous events rather than 
personal preference. For example, the Grady Family- 
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Planning Clinic receives referrals from the Grady 
Tumor Clinic. Often such referred women have never 
previously been enrolled in the Family-Planning Clinic; 
they are referred specifically to receive dehydrome- 
droxyprogesterone acetate injections so that they will 
not become pregnant while they are having biopsies to 
confirm their abnormal Pap smear. Because of the 
above, we feel that women with one Pap smear, the 
one taken at the time they select their contraceptive 
method, give the least biased answer to the question at 
issue. 

For women with one Pap smear, oral contraceptive 
choosers have less carcinoma in situ than do IUD 
choosers. We interpret this to mean that, at the time of 
choosing their method, oral contraceptive choosers 
manifest less risk of developing carcinoma in situ than 
do IUD choosers. In women with one Pap smear oral 
contraceptive choosers had a 40 per cent higher risk of 
developing dysplasia. In women with two or more Pap 
smears oral contraceptive choosers had virtually the 
same risk of carcinoma in situ and a 50 per cent higher 
risk of dysplasia than did IUD choosers. However, as 
discussed, the higher risk of dysplasia in this latter 
group does not necessarily reflect their intrinsic risk of 
dysplasia; instead, it may reflect patient or physician 
bias. 

Subjects in our study have a high prevalence rate of 
cervical dysplasia and carcinoma in situ when com- 
pared to other large populations. For our subjects the 
dysplasia prevalence rate in 20- to 29-year old oral 
contraceptive and IUD choosers in 2.5/100; the 
carcinoma in situ prevalence rate in such women is 
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These results suggest that the decision to use oral 
contraceptives, per se, does not identify a group of 
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with a small increased propensity for developing 
cervical dysplasia. : . 
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Serum prolactin concentrations in women treated 


with chlormadinone acetate 
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` Serum prolactin concentrations were measured serially in eight normal women who used 
continuous chlormadinone acetate treatment (500 pg per day) for six months as part of 
an investigational new drug contraceptive study. Circulating prolactin was also measured 
in women using several additional oral contraceptive steroid preparations, including a 
sequential mestranol-mestranol + chlormadinone acetate regimen. No increase in basal 
serum prolactin concentration was produced by chlormadinone acetate treatment, either 
alone or when added to estrogen therapy. These results suggest that chlormadinone acetate 
may not alter human mammary tissue through a prolactin mechanism. 


ALTHOUGH THERE IS abundant evidence that estro- 
gens increase the basal concentrations of prolactin and 
enhance the serum prolactin response to various 
stimuli,’ the effect of other hormonal steroids on 
prolactin secretion is less clear. In particular, the effect 
of contraceptive steroids on circulating prolactin has 
not been studied systematically. 

There is a considerable body of evidence that 
prolactin is an important factor in the growth of 
mammary carcinoma in laboratory animals. . Hypo- 
physectomy can induce remissions of animal mam- 
mary cancer, and this effect can be neutralized by 
prolactin administration.” In addition, the inhibition of 
prolactin secretion with ergot alkaloids can reduce 
tumor growth.? Both hypophysectomy and L-dopa (an 
inhibitor of prolactin secretion) have been reported to 
suppress breast cancer growth in women.* * Sinha, 
Cooper, and Dao? have reported that stimulation of 
pituitary prolactin release by electrolytic stimulation of 
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the hypothalamus greatly accelerated the growth rate 
of mammary tumors in rats, although this effect was 
estrogen-dependent. Because the hypophyses of dogs 
treated with chlormadinone acetate exhibit an increase 
in the number of acidophilic cells,” Hill and Dumas” 
have postulated that chlormadinone-induced prolactin 
secretion may be responsible for the increased inci- 
dence of breast nodules observed in dogs treated with 
this agent. However, these investigators did not 
measure circulating prolactin concentrations in their. 
dogs. 

The purposes of this study are: (1) to measure 
prolactin concentrations serially in women treated with 
chlormadinone acetate, a synthetic progesterone de- 
rivative; and (2) to compare these changes with those 
observed in women treated with other contraceptive 
steroids including mestranol, and mestranol in combi- 
nation with chlormadinone acetate or derivatives of 
nortestosterone. 


Materials and methods 

Serum specimens were obtained after an overnight 
fast in ambulatory women incidental to the perfor- 
mance of oral glucose tolerance or intravenous ar- 
ginine tolerance tests before and during contraceptive 
steroid treatment. The women were instructed not to 
eat or drink for at least 12 hours prior to the test, and 
each woman was seated for 15 minutes before the 
serum specimen was obtained. For all but six of the 
women, control specimens were obtained four to six 
weeks postpartum, and none of these subjects was 
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Table I. Serum prolactin concentrations (J-Eq/ml.) in normal women after an overnight fast during 
treatment with various oral contraceptive steroid preparations. Except where noted, all samples obtained 
on fourteenth day of monthly cycle 





Contraceptive steroid 


Chlormadinone acetate 8 
Mean 
(+8.D.) 
Range 
Norethindrone (10 mg.) 6 
Mean 
(+8.D.) 
Range 
Mestranol (80 ug) 20 
Mean 
(+S.D.) 
Range 
Mestranol (80 ug) + chlormadinone 8 
acetate 
Mean 
(4+8.D.) 
Range 
Mestranol, 100% + norethindrone, 2 mg. 12 
or + ethynodiol diacet, 1 mg. 
Mean 
(+8.D.) 
Range 


*Samples obtained on twenty-first day of pill cycle, 
+Five subjects only. 


breast feeding. The remaining subjects had not been 
pregnant or used any hormonal steroid for at least one 
year prior to the study. After obtaining the control 
specimen, the subjects were placed on one of the 
following treatment regimens: chlormadinone ace- 
tate,* 500 ug per day for six months (N = 8); 
norethindrone, 10 mg. per day for three weeks 
(N = 6+); mestranol, 80 wg per day for two weeks 
supplemented with mestranol with chlormadinone 
acetate; 2 mg. per day for an additional week 
(C-Quens) (N= 8); or mestranol (100 ug 
+ norethindrone (2 mg.) (N = 6) or ethynodiol 
diacetate (1 mg.) (N = 6), administered in combination 
daily. Except for the continuous daily chlormadinone 
acetate treatment regimen, all steroids were adminis- 
tered for three weeks followed by a five to seven day 
interruption to allow for withdrawal menses. Addi- 


*Supplied in tablet form by the Syntex Institute for 
Hormone Research. All chlormadinone acetate and C-Quens 
studies were performed in 1968 and 1969 prior to the FDA 
withdrawal of approval of chlormadinone acetate as an 
investigational new drug. Informed consent was obtained 
from all subjects who participated in the study. 


tIncludes the six subjects.who were not postpartum. 


Duration of treatment 






51.5 30.7 . 325 22.4 
(36.3) (17.5) (7.5) (15.1) 
12-130 8-56 18-40 10-44 
83.2 76.8 = = 
(19.4) (22.8) = on 
51-104 54-115 = ats 
596 679 ° 52.3 = 
(33.4) (56.6) (43.8) ae 
8-112 18-260 = as 
61.0 79.2* 38.7% = 
(27.3) (53.6) (31.6) ae 
28-96 18-160 10-84 = 
34.6 67.7 34.8} = 
(17.3) (29.2) (5.2) = 
18-74 34-114 30-42 = 


tional serum specimens for prolactin determination 
were obtained on the fourteenth day of the first and 
third treatment cycle. Additional specimens were 
obtained on the twenty-first day of the treatment cycle 
for those women treated with mestranol + chlor- 
madinone acetate sequentially and during the sixth 
month for the women treated with chlormadinone 
acetate only. All serum specimens were stored at —20° 
C. until assayed. 

Serum prolactin concentrations were measured by a 
heterologous radioimmunoassay system® ” using 
serum from a patient with a chromophobe adenoma of 
the pituitary as a reference standard. In our hands, 3.4 
pl of this patient’s serum was equivalent to 1 nanogram 
of human prolactin (reference standard V-L-S No. 1 
from the National Institute of Arthritis, Metabolism 
and Digestive Diseases, National Institutes of Health). 
Student’s t test was used to determine the significance 
of difference between group means. ™ 


Results 


As shown in Table I, there was a wide range in the 
fasting serum prolactin concentrations obtained before 
contraceptive treatment. Presumably this was due to 
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Table II. Statistical analysis of data in Table I. 
Differences between mean serum prolactin 
concentrations of treatment group before and 
during contraceptive steroid treatment 






Duration of treatment 





Chlormadinone acetate 

Vs. norethindione —31.7 -46.1 

Mean A > 

p NS <.005 — 
Vs. mestranol 

Mean A —8.1 -37.2 —19.8 

NS NS NS 

Vs. mestranol + chlormadinone 

acetate 7 

Mean A i d —9.5 —48.5 —6.2 

p i NS <.05 NS 


Vs. mestranol + norethindrone 
or + ethynodiol diacet 
Mean A i +16.9 -37.0 —2.3 
p NS <0.1 NS 


the frequent random fluctuations in serum prolactin 
levels which have been previously reported. Con- 
sequently, with one exception, there were no sig- 
nificant differences in the mean control serum prolac- 
tin concentrations in any of the treatment groups. The 
mean+S.D. control serum prolactin concentration of 
the norethindrone group (83.2 ywl-Eq/ml. + 19.4) was 
nearly 2 % times greater than pretreatment levels of 
the group treated with mestrano]l + a nortestosterone 
derivative (34.6 pl-Eq/ml. + 17.3), p < 0.05. 

- During treatment with chlormadinone acetate, there 
was an apparent decrease in the mean serum prolactin 
concentration during the first, third, and sixth month 
of chlormadinone acetate treatment. However, none of 
these decreases were significant because of the large 
variation in the mean control values. By contrast, 
during the third trimester of pregnancy, when serum 
progesterone and estradiol concentrations are known 
to be very high, the mean + SD serum concentrations 
of prolactin in these subjects was 456.6 + 163.2 
pl-Eq/ml. 

When compared with the women using other 
contraceptive steroid preparations (Table ID), it is 
evident that the women treated with chlormadinone 
acetate had lower mean serum prolactin concentrations 
(29.2 + 16.0 ywl-Eq/ml.) after two weeks’ treatment 
than those women treated with norethindrone alone, 
or mestranol + a nortestosterone derivative (Tables I 
and ID. However, these differences were not main- 
tained during the third month of contraceptive steroid 
treatment. Although the mean serum prolactin con- 
centration after three months of treatment with 
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sequential mestranol + chlormadinone acetate was 
lower than after three weeks of treatment, this 
difference was not significant. 


Comment 


The present study demonstrates that the administra- 
tion of a progesterone derivative to women, namely 
chlormadinone acetate, produces no increase in serum 
prolactin concentrations. Indeed, there was an appar- 
ent decrease in serum prolactin concentrations with 
this contraceptive steroid, but this difference was not 
significant because of the small number of subjects and 
the wide range of their values. In addition, the 
concurrent administration of chlermadinone acetate 
with a synthetic estrogen did not increase the serum 
concentrations of prolactin, which might be expected 
by treatment with the estrogen alone. These findings 
are similar to those of Jaffe and co-workers who 
found no further increase in basal prolactin concentra- 
tions in women given progesterone, 10 mg. intramus- 
cularly on the tenth day of ethinyl estradiol treatment. 
Similarly, Caligaris and associates“ observed no change 
in serum prolactin concentrations in spayed rats after 
treatment with large doses of progesterone alone; 
however, prolactin concentrations increased after 
treatment with estradiol benzoate alone and in combi- 
nation with progesterone. It is of some interest that 
Jaffe and associates found an enhancement of the 
serum prolactin response to TRH {thyrotropin releas- 
ing hormone) after treatment with testosterone enan- 
thate + estradiol valerate within 72 hours of delivery 
to suppress lactation. However, it should be noted that 
Buckman and Peake’ have reported that estrogen 
potentiation of phenothiazine-induced prolactin secre- 
tion in women is not further enhanced by concurrent 
administration of a nortestosterone derivative. Thus, 
from the literature it appears that the estrogen 
component of contraceptive steroids is the agent 
primarily responsible for the increase in prolactin 
secretion in users of contraceptive steroids. This 
finding could not be confirmed in the present study 
because of the small sample size. 

These findings are partially substantiated by mor- 
phologic studies. Hachmeister® has reported hyper- 
plasia of pituitary prolactin cells in men treated with 
large doses of estrogen for carcinoma of the pros- 
tate. By contrast, Baker and co-workers’ have 
observed no change in the prolactin cells in ovariec- 
tomized rats after implantation of medroxyproges- 
terone acetate pellets in the hypothalamus; they did 
observe an increase in the numbers of prolactin cells 
after implantation of norethynodrel or norethindrone, 
which they attributed to the intrinsic estrogenicity of 
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these two nortestosterone derivatives. Thus, the 
acidophilic cell hyperplasia in the pituitaries of dogs 
treated with chlormadinone acetate’ appears to be a 
phenomenon unique to the canine species. 

Finally, data currently available does not indicate 
that long-term treatment with a progesterone deriva- 
tive produces adverse effects on the human breast. 
McDaniel and Pardthaisong’” have reported no in- 
crease in the incidence of breast nodules in 1,270 
women ‘treated with depomedroxyprogesterone ace- 
tate every three months for 3 to 375 months. In 
addition, Douglas Ringrose* has observed a 50 per 
cent decrease in dysplasia of cells obtained from breast 
fluid of women treated with depomedroxyproges- 
terone. Moreover, in non-human primates treated with 


10 to 50 times the usual human dose of contraceptive. 


steroids, no increased incidence of mammary tumors 
has been observed thus far.'® 

The reason for the increased incidence of breast 
tumors in beagles treated with progesterone or its 
derivatives remains an enigma. Two possible causes for 
this tumor diathesis are: (1) progesterone-enhanced 
prolactin secretion which is peculiar to the dog, or (2) 
progesterone-sensitization of dog breast tissue to other 
endogenous carcinogens. Although chlormadinone 
acetate induces acidophilic cell hyperplasia in dog 
pituitary glands which might be associated with in- 
creased prolactin production, no measurements of 
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circulating prolactin have been reported in the dog. 
Similarly, progesterone-specific receptors have been 
reported in 60 per cent of tumor obtained from 
women with breast cancer.” Thus, if dog mammary 
tissue binds progesterone or its derivatives to a much 
greater extent than human tissue, it is possible that the 
progesterone might enhance dog breast tissue growth 
in response to other endogenous stimuli such as 
estrogens, growth hormone, or prolactin. Clearly, 
these speculations require additional careful investiga- 
tion, 

In summary, the present study demonstrates no 
increase in circulating prolactin concentrations in 
women, treated with chlormadinone acetate for up 
to six months. In conjunction with the lack of 
data demonstrating progesterone-induced mammary 
changes in women, these data provide further evidence 
that the dog is a questionable model for studying the 
carcinogenic effects of progesterone derivatives. Ad- 
mittedly, the data in the present study are of limited 
usefulness because of the wide range of pretreatment 
basal prolactin values, presumably due to frequent 
random fluctuations of serum prolactin concentra- 
tions. However, it should be possible to confirm these 
results with provocative tests using secretogogues (such 
as phenothiazine derivatives or TRH) in women 
treated solely with progesterone derivatives. 
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Studies on the cytodynamics of human endometrial 


regeneration 


II. Transmission electron microscopy and histochemistry 


ALEX FERENCZY, M.D. 


Montreal, Quebec, Canada 


The morphologic observations made in this study indicate that postmenstrual endometrial 
resurfacing occurs by proliferation of epithelial cells originating from the stumps of 
residual basal glands and ulerine surface lining, bordering the denuded areas, 
respectively. Endometrial stromal cells or glands of the residual spongiosa are not 
involved in uterine surface repair. The mechanism whereby the new surface develops, it is 
proposed, is by endomitotic division. This contention is supported by the accelerated 
nuclear DNA and intracytoplasmic RNA synthesis, and absence of mitosis in the newly 
formed surface epithelial cells. The results indicate, furthermore, thal uterine surface 
reconstruction, which is completed by cycle day 5, is independent of ovarian hormonal 
stimuli, whereas further endometrial growth, connective tissue remodeling, and metabclic 
enzyme synthesis are influenced by the gradual increase of preovulatory estrogens. 


On THE Basis of available morphologic data on 
endometrial regeneration obtained in both human 
subjects'!° and experimental animals," it is pro- 
posed that repair of the human uterine surface* ° is 
completed within 48 hours following the first 2 
menstrual days and 60 hours after mechanically 
induced trauma in the rodent.’* Several sources of 
origin are suggested for the resurfacing epithelium. 
These include, in women and subhuman primates, the 
glands of the residual zona basalis,3~* * 8 secretory 
glands of the residual spongiosa,® and endometrial 
stromal cells’ » & 1°; in the rabbit, the intact endome- 
trial surface bordering the denuded area’ “; in the 
mouse,"! the peritoneal cells migrating through the 
oviducts. It is suggested, furthermore, that during 
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endometrial resurfacing the accelerated synthesis of 
collagen contributes to the expansion of the uterine 
mucosa.” 1° 

Our recent SEM study” on human endometrium 
during the process of repair indicates a dual origin of 
the developing surface epithelium: primarily, from the 
free gland stumps of the residual zona basalis and, in a 
lesser degree, from the persisting lining epithelium of 
the lower uterine and peritubal (cornual) regions, 
adjacent to the denuded mucosa. In agreement with 
previous observations on human endometrial regener- 
ation,® ° surface epithelial restoration begins in be- 
tween cycle days 2 and 3 and ends in between cycle 
days 4 and 5. The process of regeneration is presum- 
ably initiated by loss of endometrial tissue including the 
spongiosa as reconstruction begins only in areas in 
which the basal gland mouths are freed from the 
overlying, degenerated tissue. The mechanism of 
surface re-epithelialization occurs by a simultaneous 
and progressive epithelial cutgrowth of the free ends 
of basal glands and by ingrowth of, the intact, 
peripheral surface membrane borcering the denuded 
basalis. Subsequently, interanastomoses are established 
between neighboring epithelial proliferations leading 
ultimately to the obliteration of the denuded post- 
menstrual] uterine mucosa.” 
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Fig. 1. A, Cycle day 2. Disruption of spongiosa (right) extends to the basalis (B), flanked by as yet 
intact endometrium. The latter has tortuous glands including their basal portion, lined by cuboidal : 
cells, and contains intraluminal secretions. (Hematoxylin and eosin stain; X70.) Insert: Cycle day 1. 
Detailed view of ruptured and collapsed glands of the upper spongiosa intermingling with 
degenerated predecidual cells and erythroleukocytic debris. (Hematoxylin and eosin stain; x90.) 
B, Cycle day 2. The spongiosa (Sp) just above the basalis consists of disintegrating glandular and 
stromal elements which seem to dissociate from the underlying zona basalis. (Hematoxylin and eosin 
stain; x80.) C, Cycle day 3. Early epithelial extension (arrow) of basal gland origin spreads out over the 
adjacent stroma. (Hematoxylin and eosin stain of rehydrated SEM specimen"; x160.) D, Cycle 
day 3. A basal gland is shown with “poly-dust” (arrow). Note the compact stroma, made of immature 
spindle-shaped fibroblasts. (Hematoxylin and eosin stain; x850.) 


Despite the presently available information on en- 
dometrial regeneration, there remain several features 
to be further examined and elucidated. These relate to 
(1) the fine structural characteristics of the proliferat- 
ing surface and residual basal glandular epithelium 
and (2) the role of stromal cell growth and collagen 
synthesis in the expansion of postmenstrual endome- 
trium. 


Materials and methods 


For light and electron microscopy, endometrial 
specimens were obtained from 24 normal menstruat- 


ing women (aged 22 to 41 years) on cycle days 1 to 6 
exclusively and on cycle days 9 and 10. The selection of 
patients, date of recovery, and processing of specimens 
are described in detail in our previous communication 
on endometrial regeneration.” 

For electron microscopy, small blocks of endome- 
trium including the basalis were recovered from 
representative areas of the endometrial cavity.’ Tis- 
sues were fixed in 3 per cent glutaraldehyde in 0.1M 
cocodylate buffered at pH 7.2. Postfixation was carried 
out in l per cent osmium tetroxide and the tissues were 
embedded in Epon. Thin sections were stained with 2 


584 Ferenczy 





March 15, 1976 


Am. J. Obstet. Gynecol. 


Fig. 2. A, Cycle day 3. The developing surface epithelial cells are flattened with pleomorphic nuclei 
and nucleoli. Due to the fragility of resurfacing epithelium, it is often artificially detached from the 
underlying stroma or basal lamina (arrow). (Thick section; toluidine blue stain; X850.) Insert: Higher 
magnification of regenerating surface epithelial cells supported by a well-developed basal lamina. 
(Hematoxylin and eosin stain; x 1,200.) B, Cycle day 4. Characteristically, the advancing portion of 
the newly formed surface epithelium is thinner (right) than near the gland mouths (left). The 
subjacent stroma is loose, contains extravasated red blood cells and immature stromal cells with scant 
cytoplasm. (Hematoxylin and eosin stain; x 750.) C, Cycle day 5. Generation of a new surface layer is 
completed. The gradual enlargment of epithelial surface cells toward basal gland mouths reflects 
their progressive maturation and basal gland neck origin. The stroma remains myxoid with stellate 
fibroblasts, devoid of mitosis. (Hematoxylin and eosin stain; x 760.) D, Cycle day 6. The columnar 
surface epithelium is interconnected by a proliferating gland of basal zone origin (B). There are 
numerous mitotic figures in both glandular and stromal cells. (Hematoxylin and eosin stain; x400.) 
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per cent uranyl acetate and Reynold’s lead citrate and 
examined in a Hitashi, H.S.-8.2 electron microscope at 
50 KV. 

For histochemistry, portions of tissues of each block 
used for SEM, light and transmission electron 
microscopy were fixed in 10 per cent neutral formalin 
for the detection of acid phosphatase and in absolute 
acetone at ~5° C. for alkaline phosphatase. After 
dehydration and embedding, acid phosphatase was 
demonstrated by incubating tissues for 2 hours in 
diazotate of O-aminoazotoluene (in GBC salt) and 
alkaline phosphatase by using the calcium-cobalt 
method of Gomori” with an incubation time of 5 hours 
at 37°C. For neutral mucins, periodic acid—Schiff with 
diastase digestion was used; for acid mucins, high-iron 
diamine-alcian blue at pH 2.5, for collagen and 
reticulin; Masson's trichrome and Wilder's reticulin. 
Tissues for these stains were fixed in Bouin’s solution. 


Results 

Light microscopy. Specimens representing the first 
2 days of the cycle (Fig. 1, A and B) have fields of 
mucosal breakdown in which predecidual cells aggre- 
gate and degenerate, glands collapse, and the edema- 
tous extracellular space is infiltrated by erythroleuko- 
cytic elements. On cycle day 1, these changes are 
predominant in the subepithelial compacta layer with 
focal encroachment of the spongiosa. On cycle day 2, 
the process of dissolution involves most of the spongy 
layer with extension to the basal zone. In this region, 
the secretory glands are separated from their support- 
ive stroma and seemingly float within the edematous 
extracellular space (Fig. 1, B). Acid phosphatase with a 
perinuclear distribution is prominent in glandular, 
endothelial, and predecidual cells of the upper en- 
dometrial layers. The as yet uninvolved glandular units 
are complexly convoluted with papillary infoldings 
including their basal portions and the lumen contains 
PAS-positive—diastase-resistant secretions with greater 
concentration in the glands of the zona basalis (Fig. 1, 
A). Scant alkaline phosphatase is detectable within 
intraluminal secretions. The glandular epithelium of 
the compacta and upper spongiosa is generally low 
cuboidal due to “secretory exhaustion” and low- 
columnar in the lower spongy and basal layers (Fig. 1. 
A). Apocrine secretory activity and accumulation of 
apical, intracytoplasmic mucopolysaccharides as seen 
in glands of the spongiosa are not observed in basal 
glands. The zona basalis has a compact stroma which 
remains intact during the entire menstrual period. It is 
made of closely spaced spindle-shaped fibroblasts with 
scant cytoplasm and hyperchromatic nuclei devoid of 
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mitosis (Fig. 1, B to D) Wilder's reticulum and 
Masson’s trichrome stains demonstrate abundant retic- 
ulum and collagen fibers in the basal area and frag- 
mentation in the overlying spongiosa and compacta. 

Most uteri of the third day of the cycle have a 
denuded basal layer with ragged and often hemor- 
rhagic surface onto which open numerous basal glands 
(Fig. 1, C). The lining epithelium is most often 
low-columnar with round to oval nuclei located near or 
on the basal lamina and nucleoli are prominent (Fig. 1, 
C). The abundant cytoplasm is finely granular and 
often contains the characteristic “poly-dust” in a 
subnuclear location (Fig. 1, D). The latter is believed to 
represent phagocytosed nuclear debris of polymor- 
phonuclear origin and is a constant feature in cyclic 
menstrual endometrium. The presence of faint acid 
phosphatase in these epithelial regions suggests that 
the incorporated emperiopoietic cells undergo hy- 
drolytic enzyme degradation. The gland stumps are 
usually lined by PAS-negative, cuboidal epithelium 
with extensions onto the denuded surface (Fig. 1, C} 
The developing surface epithelium is low-cuboidal and 
demonstrates nuclear enlargement with prominent 
nucleoli (Fig. 2, 4). The cytoplasm is often strongly 
acidophilic and varies in shape and size. The epithelial 
cells which are located at the distal end of the 
advancing surface lining are flat to spindle-shaped, 
devoid of division figures. With the aid of the PAS stain 
a clear demarcation between the superficial epithelial 
and underlying stromal cells is obtained, as evidenced 
by the presence of a well-defined basal lamina (Fig. 2,4 
and B). No evidence of acid or alkaline phosphatase 
activity is noted in the regenerating surface epithelium. 

The residual surface lining of lower uterine segment 
and peritubal (cornual) regions is made of well- 
preserved, low-to-tall-columnar cells alternating with 
numerous ciliated cells. It becomes low-cuboidal to 
flattened, however, as it spreads onto the neighboring 
stroma of the zona basalis. A basal lamina is uniformly 
demonstrated running parallel to the migrating sur- 
face epithelium. 

Most uteri removed during the fourth day of the 
menstrual cycle have a fully re-epithelialized surface 
(Fig. 2, B}. The lining epithelium is low-colummar near 
the glandular openings with occasional ciliated cells 
and cuboidal to flattened in the interglandular areas. 
The enlarged nuclei contain anisonucleolosis and 
mitosis is absent. The basal glandular epithelium 
exhibits similar morphologic characteristics to those 
observed during the previous day. Unlike the rather 
dense stromal surface layer during cycle day 3, on day 
4 the subepithelial zone is myxoid and composed of 
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Fig. 3. Cycle day 3; residual spongiosa. The glandular, stromal (S) and endothelial (E) cells are 
degenerated with vaculated organelles, retracted electron-dense nuclei, and ruptured glandular 


(arrow) basal lamina (BL). ( 6,250.) 


immature, stellate fibroblasts without mitosis (Fig. 2, 
B). Neither alkaline nor acid phosphatase is observed 
in the basal glandular, stromal, or endothelial cells 
during the third and fourth days of the cycle. 
Endometria obtained on cycle days 5 and 6 display a 
dramatic change in the morphology of both the 
glandular apparatus and stroma of the zona basalis 
(Fig. 2, C and D). The attenuated cryptic cells of 
premenstrual, menstrual, and regenerative periods are 
suddenly transformed into tall-columnar cells with 
nuclear pseudostratification. The mid and upper 
glandular segments are lined by columnar and low- 
columnar cells, respectively. Mitoses and ciliated cells 
are seen at all glandular levels, including the deep 
crypts and surface epithelium. The maximum mitotic 
and ciliogenic activity, however, is observed in the 
upper half portion of the glands and circumosteal 
regions (Fig. 2, D). The endometrial glandular and 
surface cells contain scant acid phosphatase activity, 
chiefly in a supranuclear location, and alkaline phos- 
phatase in the apex and surface plasma membranes. 
During the same period, the stromal cells remain 
immature with poorly developed cytoplasm, devoid of 
metabolic enzymes, and the nuclei and the nucleoli are 
prominent (Fig. 2, C). Mitotic figures are occasionally 
encountered. The loose and myxoid extracellular 
space is faintly alcian blue-colloid iron positive, indicat- 
ing the presence of acid mucopolysaccharides. Due to 


epithelial proliferation, the glands of basal zone origin 
increase in length and number and are often seen 
interconnecting the newly formed surface epithelium 
with the basal crypts (Fig. 2, D). 

Specimens of days 9 to 10 of the cycle contain 
morphologic evidence of further glandular-stromal 
cell proliferation and maturation. Indeed, mitosis is 
increased in epithelial and stromal cells, as is surface 
epithelial and glandular ciliogenesis. In addition, the 
glands undergo multibranching and tortuosity, and 
synthesis of extracellular collagen, as evidenced by the 
Masson’s trichrome and alcian blue—colloid iron stains, 
is observed. Similarly, reaction products of both 
alkaline and acid phosphatase are localized in a 
comparatively greater amount and in a greater number 
of glandular cells than on cycle days 4 and 5. 

Electron microscopy. In between cycle days | and 3, 
the glandular, predecidual, and vascular compart- 
ments of the compacta and spongiosa, including its 
suprabasal portion, feature severe degenerative 
changes reflecting irreversible cell injury (Fig. 3). 
These consist in pyknosis, karyorrhexis and karyolysis, 
organellar vacuolization, fragmentation of plasma 
membranes, loss of desmosomal belts, and rupture of 
glandular and endothelial basal lamina. The changes 
are produced upon the destructive effect of hydrolytic 
lysosomal enzymes such as acid phosphatase and 
possibly cathepsin-D."* The enzymes are thought to be 
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Fig. 4. Cycle day 3; basal layer. Electron micrograph of basal gland neck cells. The cytoplasmic 
organelles, such as mitochrondria and free and bound ribosomes, are well developed, whereas the 
Golgi is inconspicuous and secretory activity is absent. The nuclei are elongated with compact 
chromatin and nucleoli are prominent. Lu, Glandular lumen; arrow, basal lamina. (8,800.) © 





Fig. 5. Cycle day 3; basal layer. A prominent, subnuclear vacuole within a basal gland crypt cell 
contains electron-dense, granuloflocculent material representing cellular debris in an advanced stage 
of dissolution. The structure corresponds to the so-called “poly-dust” seen in Fig. 1, D. BL, Basal 
lamina. (x8,800.) Insert: Electron micrograph of a phagocytosed, intraepithelial cell in an earlier 
stage of cytonuclear digestion. The presence of a single, dense nuclear material favors its mono- 
rather than polymorphonuclear cell origin. (x 16,000.) 
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Fig. 6. Cycle day 3; basal layer. Stromal cells near the endomyometrial junction are shown. They are 
close to each other, have an immature appearance with finger-like cytoplasmic processes and 
prominent nuclei with euchromatin pattern. The cytoplasm of most cells is scant, containing few 
organelles, whereas others have better organellar constitution, involved in collagen (C) synthesis. A 
‘basal lamina is absent from endometrial fibroblasts. Ly; Lymphocyte. (x8,800.) Insert: Membrane- 
bound cytophagolysosomal bodies with partly digested material, presumably of inflammatory cell 
origin, are seen. These structures are often found within stromal cells near the surface of the 
residual basal layer. (x 16,000.) 





Fig. 7. Cycle day 3; regenerating surface epithelium. Electron micrograph illustrating the most 
advanced portion of developing surface epithelium. The cells are cuboidal, well preserved, and 
contain abundant organelles, collections of glycogen granules (G), and prominent nuclei and 
nucleoli. Surface microvilli are associated with pinocytic vesicles (arrow) and the lateral cell 
membranes are in close apposition. These features are consistent with active cell metabolism and 
nuclear DNA synthesis, promoting cell growth. The most distal cell of the advancing epithelium (A) 
has artificially been detached from the underlying stroma. (X8,800.) 
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released following the labilization of lysosomal mem- 
branes by endogenous progesterone.'* Ultimately, 
cellular collapse and dehiscence ensue, accompanied 
by the appearance of erythroleukocytic elements and 
vascular occlusion. Unlike the glands of the spongiosa, 
the residual basal glands remain well preserved and 
cellular integrity is maintained by desmosomes (Fig. 4). 
The epithelium lining the neck and lower glandular 
regions contains numerous mitochondria and free and 
bound ribosomes. The Golgi, however, is poorly 
developed and lysosomes and glycogen particles are 
only rarely seen. Apocrine secretory activity is not seen 
in basal gland cells. Most nuclei are large, with evenly 
distributed nuclear chromatin and the nucleoli display 
perinucleolar chromatin condensation. The epithelial 
cells of basal gland crypts have similar nuclear, 
nucleolar, and cytoplasmic architecture to that de- 
scribed for cells of the upper glandular levels. Many 
cryptic cells have prominent membrane-bound vac- 
uoles in a subnuclear location, in which electron-dense 
material of all stages of degradation is seen (Fig. 5). 
These structures represent phagocytosed nuclear 
material of inflammatory cell origin and correspond to 
the so-called “poly-dust” seen at the light microscopic 
level. With the TEM, however, phagocytosed in- 
traepithelial cells appear to be of mononuclear lym- 
phocytic rather than polymorphonuclear cell origin. 
The migrating cells are seen within the intraepithelial 
and extracellular space and within intracellular phago- 
somes. Most stromal cells of the lower portion of the 
zona basalis have scant and poorly equipped cytoplasm 
and large spindle-shaped nuclei with prominent nu- 
cleoli resembling immature fibroblasts (Fig. 6). Others 
are engaged in active fibrillogenesis, indicated by the 
well-developed Golgi-GER-mitochondria complex as- 
sociated with intracytoplasmic tropocollagen and ex- 
tracellular collagen fibres. By contrast, stromal cells 
near the denuded surface and upper levels of the 
residual basal zone are involved in active phagocytosis 
and digestion of menstrual cellular debris and colla- 
gen. Many of these cells have a close resemblance to 
macrophages and contain lysosomes, residual bodies, 
and cytophagolysosomes (Fig. 6, insert). 

The resurfacing epithelium during the early phases 
of its development (cycle day 3) demonstrates nuclear 
enlargement, anisonucleolosis, with perinucleolar 
chromatin concentration (Figs. 7 and 8). Mitotic 
activity, however, is uniformly absent in these as well as 
in the underlying glandular cells. The cytoplasm is well 
preserved, flattened to low-cuboidal, and is rich in free 
ribosomes, GER, mitochondria, and Golgi. Several 
intraepithelial emperiopoietic lymphocytes are ob- 
served within the intercellular spaces, just above the 
basal lamina. Due to the fragility of the newly formed 
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Fig. 8. Cycle day 3, regenerating surface epithelium. Surface 
epithelial cells near glandular openings are packed with free 
ribosomes (R), a feature which is responsible for their dark, 
acidophilic appearance on histology. The nuclei have evenly 
distributed chromatin and there is anisonucleolosis. The 
presence of numerous surface pinocytic vesicles (arrow) and, 
dilated intercellular spaces indicate that the surface lining 
cells are involved in active transport of water, electrolytes and 
other cellular nutrients. A basal lamina (BL) separates the 
epithelial cells from the subjacent fibroblasts (F). (x 8,800.) 


epithelium, its advancing end was often detached from 
the underlying tissue during the preparative proce- 
dures (Fig. 7). The most distal surface epithelial cell has 
one of its lateral boundary membranes freely exposed 
to the stroma or the uterine cavity and the other, 
tightly adherent to its neighbour (Fig. 7). A well- 
defined basal lamina separates the developing uterine 
lining from the subjacent stromal cells (Fig. 8). Cells 
intermediate between stromal and epithelial units or 
squamoid arrangement of stromal cells'® are not 
encountered. Similar structural alterations are seen in 
the developing surface epithelium of LUS and 
peritubal origin. 

On cycle day 4, the surface epithelial cells are 
tall-cuboidal to low-columnar with euchromatic nuclei, 
and the cytoplasm is packed with free ribosomes (Fig. 
9). There is supranuclear accumulation of Golgi, GER, 
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Fig. 9. Cycle day 4; surface epithelium. In general, surface epithelial cells are comparatively better 

~ developed than on cycle day 3, with supranuclear aggregates of mitochondria associated with 
granular ER and Golgi. Free ribosomes are abundant and dispersed throughout the cytoplasm. The 

ecells produce a well-developed basal lamina (arrow) and the subepithelial stromal cells (F) resemble 

inactive, immature fibroblasts. (x6,250.) Insert: Higher magnification of a prominent epithelial 

nucleolar body (Nu) with conspicuous perinucleolar chromatin (arrow), consistent with accelerated 


nucleoprotein synthesis. (X 18,800.) 


and mitochondria. The surface microvilli, although 
short, are more numerous than on cycle day 3. Cells 
with ciliary apparatuses are occasionally seen near or 
-within glandular ostia. Stromal cells resemble imma- 
ture fibroblasts with spindle-shaped nuclei and scant, 
organelle-poor cytoplasm. Mitotic activity is absent and 
fibrillogenesis is negligable. As a result, the extracellu- 
lar space beneath—and at a distance from—the surface 
epithelium is poor in collagen (Fig. 9). 

In concordance with our histologic observations, on 
cycle days 5 and 6, a dramatic metamorphosis takes 
place in the glandular and surface epithelium as well as 
in stromal cell (Fig. 10). In the former, there is a 
considerable increase in the number of organelles, 


mitosis, ciliary shafts, and surface microvilli. Clusters of 


mitochondria are closely associated with GER, active 
Golgi, and free ribosomes (Fig. 11). A few membrane- 
bound, electron-dense primary lysosomes and bundles 
of microfilaments become apparent. The stromal cells 
have more abundant cytoplasm than on cycle day 4, 
with prominent nuclei and stellate or pseudopodial 
cytoplasmic processes (Fig. 12). Although the cells 
possess the necessary organelles for active fibril- 
logenesis, including GER, free ribosomes, Golgi, and 
mitochondria, synthesis of intracellular tropocollagen 


is minimal. The capillary endothelium features well- 
developed cytoplasmic organization and is particularly 
rich in residual bodies (Fig. 12, insert). 

In between cycle days 9 and 10, the lining cells of 
glands and uterine surface (Fig. 13) are uniformly 
tall-columnar with centrally located nuclei, evenly 
distributed nuclear chromatin, and a large nucleolus. 
Many cells display mitotic divisions. The organelles are 
further increased in number and many mitochondria 
are enwrapped by parallel membranes of GER. The 
supranuclear Golgi is surrounded by numerous 
peripheral secretory vesicles and primary lysosomal 
bodies. Giant cytophagolysosomes are absent. An 
increase in RNA synthesis is reflected by the abun- 
dance of free ribosomes distributed throughout the 
cytoplasmic matrix. In contrast to the limited number 
and distribution of ciliated cells of previous days, 
during the midproliferative phase of the cycle, they are 
seen in all stages of development throughout the 
epithelial surface membrane (Fig. 13) and in subepithe- 
lial glandular units. Stromal cells with numerous 
mitoses resemble mature fibroblasts (Fig. 14). Indeed, 
organelles are involved in active production of collagen 
precursors, tropocollagen fibers. The latter are found 
in both cytoplasm and extracellular space, near the 
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Fig. 10. Cycle day 5; basal gland neck region. There is a 
spectacular increase in the number of organelles in a 
supranuclear position, suggesting the beginning of active 
protein synthesis. The luminal (Lu) microvilli are considerably 
taller and more numerous than on cycle days 3 to 4. Primary 
lysosomes are infrequent and bundles of perinuclear mi- 
crofilaments (arrow) are seen. (X6,250.) 


plasma membrane. Concomitant with stromal cell 
proliferation and fibrillogenesis, the arteriolar en- 
dothelium becomes better equipped with organelles 
and primary lysosomes. These features together with 
increased mitotic activity are consistent with vascular 
growth, which is programmed to provide adequate 
blood supply to the proliferating endometrium. 


Comment 


The present fine-structural study of the uterine 
surface epithelium during the early phases of its 
development demonstrates evidence of nuclear en- 
largement with euchromatin nuclear pattern, anis- 
onucleolosis, accumulation of perinucleolar chro- 
matin, and abundant cytoplasmic organelles. These 
features are consistent with active nuclear DNA and 
intracytoplasmic RNA synthesis. In accordance with 
previous histologic observations on human® '° and 


Fig. 11. Cycle day 5; basal gland neck region. Detailed view of 
the supranuclear region of glandular cells. The well- 
developed Golgi is associated with secretory vesicles and 
primary lysosomes (L). Note the close spatial relationship 
between the mitochondria and parallel membranes of granu- 
lar ER (arrows). Mf, microfilaments. (x 16,000.) . 


experimental'® ™ 


endometrial regeneration, mitotic 
activity is uniformly absent in the resurfacing ep- 
ithelium as well as in the underlying glandular and 
stromal cells. In view of these findings, it is possible that 
nucleomegaly with hyperchromasia in the developing 
surface epithelial cells reflects nuclear polyploidization. 
Although measurements of DNA values in regenerat- 
ing endometrial cells are not available, similar nuclear 
alterations were described in cells with polyploidy, 
associated with hypertrophic or hyperplastic condi- 
tions.'® In these situations the cells are required to 
function at a considerably high metabolic level. By do- 
ing so, i.e., multiplying nuclear DNA content, the cells 
adapt themselves to their environment. The mecha- 
nisms responsible for polyploidization (generation of 
regular multiples of the diploid quantity of DNA) are 
either failure of cytokinesis following mitotic division 
(endomitosis) or fusion of interphase nuclei during 
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Fig. 12. Cycle day 5; stroma. The stellate stromal cells demonstrate organellar differentiation but 


fibrillogenesis is not yet apparent. The extracellular space is loose, containing amorphous, flocculent 


material. Collagen fibers are inconspicuous. (X6,250.) Insert: Portion of an arteriolar endothelial cell 
With a giant, perinuclear (N) residual body filled with lipid granules. (x 15,000.) 


mitosis. The precise reason for such cellular response 
in the resurfacing endometrial cells, however, is 
presently not apparent. 

Cells located at the most distal end of the advancing 
surface epithelium possess desmosomal connections 
with their neighbors, and a well-defined basal lamina 
separates them from the supportive stroma. The basal 
lamina is produced by epithelial cells and is made of a 
network of fine microfibriles resembling trophocolla- 
gen. It provides support for cells, control of permeabil- 
ity, and cell orientation. These functions are designed 
to protect and enhance the development of a new 
surface epithelium. Consequently, epithelial regenera- 
tion may be facilitated by persistence of the basal 
lamina. In the present investigation, persisting and 
denuded glandular basal membranes were not seen, 
but it is conceivable that such structures remain at the 
site of cleavage between the degenerative spongiosa 
and residual basal glands providing seat of, and 
accelerating cellular growth. 

The finding of well-preserved, metabolically active 
surface epithelial cells in direct continuity with the 
mouths of residual basal glands, and their gradual 
maturation toward the gland neck region, lend support 
for regarding the basal glands as the major source of 
the regenerating uterine surface membrane.’ Identi- 
cal morphologic characteristics are noted in the 


developing surface lining of lower uterine segment and 
peritubal “cornual” regions, which represent another 
site of origin for the resurfacing epithelium. The latter 
pathway was described to be the primary responsible 
for uterine surface reconstruction following trauma in 
the rabbit,’* '™ but in the human subject it plays a 
comparatively less important role. 

In the present study we found no ultrastructural 
evidence for metaplastic transformation of stromal 
cells into surface epithelial cells. The so-called 
“indifferent cells at the stromoepithelial border,” 
which were suggested to play an active role in surface 
regeneration," are identified with the TEM to be 
migrating, intraepithelial lymphocytes. Their strong 
acridine orange fluorescence! supports this conten- 
tion, as lymphocytes are known to be rich in nuclear 
DNA. 

The concept of transformation of residual secretory 
glands of the spongiosa into a new epithelial surface? is 
not substantiated by our ultrastructural and histochem- 
ical studies. Indeed, both glandular and stromal cells of 
the spongy layer near the residual basalis (Figs. 1, B, 
and 3), feature severe cytonuclear degeneration, in- 
compatible with cell survival. By contrast, the lining 
cells of the residual basal glands remain intact. Their 
cytonuclear organization, namely abundant free and 
bound ribosomes, mitochondria, and DNA-rich nuclei, 
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Fig. 13. Cycle day 9; surface epithelium. During the midproliferative phase of the cycle, increased 
protein synthesis, mitotic activity, and generation of ciliary shafts (Ci) are the dominant features. 
Lipid bodies (Li) are surrounded by glycogen granules. Arrow, Basal lamina. (6,250.) - 





Fig. 14. Cycle day 9; stroma. The immature stromal cells of the early proliferative period are 
suddenly transformed into mature fibroblasts, reflected by the striking increase in cytoplasmic 
organelles and the appearance of peripheral, intracytoplasmic tropocollagen fibers (mf). These, by 
focal cytoplasmic dissolution are deposited (arrow) in the extracellular space where their 
polymarization results in the formation of pre- and mature collagen fibers (C). L, Primary lysosomes. 


(x 14,000.) 

are adequate for providing site of origin for the however, comparatively less conspicuous” and secre- 
resurfacing epithelium. These cellular characteristics tory activity is absent. The above structural alterations 
manifest during the second half of the luteal phase of are likely to represent a limited (abortive) metabolic 
the cycle and occur parallel to those observed in glands expression, which probably reflects the relative insen- 


of the spongiosa and compacta layers. They are, sitivity of basal glands to hormonal stimuli. 
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During the menstrual and regenerative periods, 
most endometrial stromal cells of the basalis resemble 
immature fibroblasts, devoid of mitosis and fibril- 
logenic activity. These observations suggest that during 
the regenerative period, cellular activity is focused on 
the reconstruction of the uterine surface epithelium 
rather than to stromal expansion. 

Coinciding with the completion of surface epithelial 
repair by cycle day 5, a dramatic metamorphosis takes 
place in all endometrial compartments. The glandular 
epithelium undergoes hypertrophy; the GER-Golgi- 
mitochrondria complex and free ribosomes, hy- 
perplasia. Both alkaline and acid phosphatase ap- 
pear, concentrated in the microvillous surface and 
well-developed Golgi," yespectively. Mitosis and 
ciliogenesis are seen at all levels of the glandular 
apparatus, with a maximum activity in the upper half 
segment and periosteal surface epithelium. Similar 
structural modifications are seen in endometrial fi- 
broblasts and arteriolar endothelium, including the ap- 
pearance of metabolic, hydrolytic enzymes. On a 
magrphologic basis, the development of cytoplasmic 
organelles, increased mitotic and ciliogenic activity, 
synthesis of alkaline and acid phosphatase in epithelial 
cells. and fibrillogenesis by stromal fibroblasts indicate 
the stimulatory effect of estradiol-178.7! It is significant 
that despite profound cellular remodeling, whereby 
cells acquire all the features of actively synthesizing 
units, production of glandular secretions and extracel- 
lular stromal collagen is not yet initiated. The results 
therefore seem to indicate that during the immediate 
postregenerative period (cycle days 5 and 6), cell 
organization, mediated by the ovarian estrogens, is 
selectively programmed for rapid epithelial and 
stromal cell growth, providing for the initial expansion 
of the uterine mucosa. Deposition of extracellular 
collagen as a contributor to endometrial growth during 
this period of the menstrual cycle is negligible. 

While elaboration and expulsion of glandular se- 
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cretory products do not occur before the time of 
ovulation,”* mitosis, ciliogenesis, hydrolytic enzyme 
activity, collagen synthesis, and vascular proliferation 
become prominent during the midproliferative phase 
of the menstrual cycle."* 7! The logarithmic increase 
and development of estrogen-dependant cellular 
specializations with progression in the cycle is consis- 
tent with a gradually increased estrogenic stimulation 
upon the endometrial mucosa and coincides with the 
progressive increase in the levels of circulating 
preovulatory estradiol-178. Similarly, the lack of 
estrogen-dependant alterations in the endometrium 
during the regenerative period (cycle days 3 and 4) 
suggests that the cellular events involved in endo- 
metrial reconstruction are directed to the replacement 
and formation of the tissue lost by menstruation and 
are not influenced by cyclic hormonal stimuli. The 
hallmark of this series of events is the ability of the 
residual basal glandular and lower uterine-cornual 
surface epithelium to form a new surface epithelial 
membrane. 

In view of the great regenerative potential of 
denuded endometrium in the absence of mitotic 
activity, analyses using Feulgen  microspectropho- 
tometry and quantitative historadioautography with 
°H-thymidine are soon to be initiated in this lab- 
oratory. These techniques will provide data regarding 
the content, rate, and localization of nucleic acid 
synthesis and epithelial renewal time of the resurfacing 
epithelium, basal glands, and stromal cells. It is our 
opinion that such studies will contribute to a better 
understanding of the cytodynamics involved in cyclic 
endometrial regeneration. 


The author is grateful to Mrs. Lydia Orme and Miss 
Fabienne Brand for their technical assistance, Mrs. 
Norma Freedman for the preparation of the manu- 
script, and Mr. N. Feifer for the preparation of the 
photographs. 
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The barrel-shaped cervical carcinoma 


THERESE LU, M.D. 

MILAGROS A. MACASAET, M.D. 
JAMES H. NELSON, JR., M.D. 
Brooklyn, New York 


. . 


Twelve patients had barrel-shaped cervical carcinoma among 493 new patients with 
primary invasive cervical carcinoma, at the Downstate Medical Center, New York, from 
January, 1964, to December, 1972. The incidence of barrel-shaped lesions among 
imvasive carcinoma of the cervix was 2.43 per cent. All 12 patients were treated with 
external radiation to the whole pelvis followed by two radium applications. In six patients 
an extrafascial hysteregtomy was performed 6 to 12 weeks after radiation. Six patients died 
and six survived (30 per cent). Six patients survived for over 2 years after therapy with 


no evidence of recurrence. Of these, four are alive and well for over 5 years. All six patients 
died within 20 months after therapy. The barrel-shaped cervical carcinoma fared poorly 

{six deaths among 12 patients or 50 per cent) when compared with the over-all Stage I 

and Stage I cervical carcinoma (87 deaths among 339 patients or 25.5 per cent). 


THERE IS CONSIDERABLE variation in the gross ap- 
pearance of cervical carcinoma depending on whether 
it assumes the exophytic, the endophytic, or ulcera- 
tive form. In the endophytic variety the chief direc- 
tion of growth is into the cervical tissues, and the cer- 
vix, therefore, becomes large, nodular, and often 
stony hard in consistency.” Cervical carcinoma charac- 
teristically arises from the squamocolumnar junction at 
the margin of the external os. However, it may 
occasionally develop entirely within the endocervical 
canal, The lesion is then apt to be overlooked on 
Speculum examination as the portio vaginalis of the 
cervix may appear almost normal, though in most 
instances the intracervical growth soon peeps out from 
within the canal and becomes visible (Fig. 1). Although 
Novak? did not use the term “barrel-shaped” to 
describe the lesion, his was probably the earliest 
description of this variety of cervical carcinoma. 
Jeffecoate? stated that the diagnosis of cervical 
carcinoma may be difficult on inspection if the growth 
is wholly intracervical. The external os looks normal 
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but the cervix as a whole feels big. broad, and 
barrel-shaped (Fig. 2). This is probably the first time 
the word “barrel-shaped” was used in the literature to 
describe this particular type of cervical carcinoma. 

However, it was Fletcher and his colleagues* at the 
M.D. Anderson Hospital and Tumor Institute who first 
considered the barrel-shaped lesion as a special clinical 
and therapeutic problem. They had observed that 
some Stage I and Stage I] squamous-cell carcinomas of 
the cervix result more often in treatment failure when 
the primary lesion grows predominantly within the 
endocervix. Fletcher and associates? described a clinical 
variety of carcinoma, originating apparently in the 
endocervix, which remains local and enlarges by 
expanding the lower corpus until the top and bottom 
of the uterus has a barrel shape. This special growth 
pattern produces an especially large local mass within 
the cervix which needs special attention. These tumors 
may extend from one side of the pelvis to the other, at 
times rendering difficult a proper assessment of the 
parametrial situation. The term “barrel-shaped” is used 
to distinguish these lesions clinically from the the usual 
types of carcinoma of the cervix. 

The total bulk of tumor in the barrel-shaped cervical 
carcinoma is greater than implied by the applicable 
international stage.’ 


Materials and methods 

From January, 1964, to December, 1972, 12 patients 
were treated for barrel-shape type of cervical car- 
cinoma at the Downstate Medical Center. After com- 
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plete tumor survey, including blood counts, blood 
chemistries, urinalysis, chest x-ray, bone survey, in- 
travenous pyelogram, barium enema, cystoscopy, sig- 
moidoscopy, and any other tests that were clinically 
indicated, all patients were presented to the Gy- 
necologic Tumor Board. Seven patients were classi- 
fied as Stage I and five as Stage II. 

All 12 patients received external cobalt 3,000 to 
4,000 rads to the pelvis over 3 to 4 weeks. This was 
followed by two radium applications (using in- 
trauterine tandems and vaginal ovoids) 7 to 14 days 
apart, totaling 5,060 to 8,000 mg. hours. In three 
patients, an additional 1,000 rads was given to the 
parametrium during the interval between the first and 
second radium applications. 

An extrafascial hysterectomy is planned 6 weeks 
after completion of radiation therapy. However, on 
analyzing our 12 cases of barrel-shaped cervical 
carcinoma, only 6 patients actually had hysterectomies 
done. 

Six patients were treated by radiation alone. The 
reasons why hysterectomy was not performed in each 
case are as follows: In three patients laparotomy 
revealed nonresectable metastatic tumor; in one pa- 
tient the Tumor Board did not recommend surgery; 
two patients refused surgery. 


Results 


Incidence. At the Downstate Medical Center, for the 
nine year period, January 1, 1964, to December 31, 
1972’ there were 12 patients with cervical carcinomas 
that were classified as barrel shaped. During the same 
period of time, there were 1,216 new patients with 
cervical carcinoma. Of these, 671 patients had car- 
cinoma in situ and 645 patients had invasive carcinoma 
of the cervix. However, 152 had been treated at 
another institution prior to admission and 493 patients 
were admitted without prior therapy for their invasive 
carcinoma of the cervix. 

The incidence of barrel-shaped lesions among inva- 
sive carcinoma of the cervix is 12 in 493 or 2.43 per 
cent at this institution. 

Clinical data. The youngest patient was 23 years of 
age and the oldest was 84, with a mean age of 42 years. 

The number of pregnancies each patient had 
ranged from 0 to 10, with a mean of 3.75. 

Results of treatment. In this series of 12 patients, six 
patients died (50 per cent) and six are still alive (50 per 
cent). All six patients survived for over 2 years after 
therapy with no evidence of recurrence. Of these, four 
patients are alive and well after 5 years. The longest 
survival time is 9 years and 8 months. 
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Fig. 1. Barrel-shaped cervical carcinoma mainly involving the 
endocervix. Note the large’ bulk of the cervix and the 
apparantly normal smooth appearance of the portio vaginalis. 


Various studies have shown that most recurrences 
and deaths from cervical carcinoma appear within 24 
months.’ ' In this series all six patients died within 20 
months after therapy. The latest death occurred 20 
months after therapy and the earliest occurred after 2 
months. The average interval of time between therapy 
and death was 11 months. 

Pathology. All 12 patients had invasive epidermoid 
carcinoma on histologic examination of cervical biopsy 
prior to therapy. There were no patients with 
adenocarcinoma. 

There were four patients with poorly differentiated 
epidermoid carcinoma and eight patients with well- 
differentiated epidermoid carcinoma. All four patients 
with poorly differentiated epidermoid carcinoma died 


within 2 years after therapy. 
Six patients had hysterectomies performed after 


radiation therapy. Of these, four are alive and two 
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Fig. 2. Carcinoma of the endocervix. Note the barrel-shaped deformity of the cervical canal. (From 
Howkins, J., and Bourne, G., editors: Shaws Textbook of Gynecology, ed. 9, London, 1971, 


Churchill-Livingstone.) 


T 


died. Five of the six hysterectomy specimens showed 
no residual carcinoma in the cervix or uterus, and one 
had a focus of residual carcinoma in the cervix (16.6 
per cent). 

Pathology and deaths. Of the six patients who died, 
four had poorly differentiated epidermoid carcinoma 
and two had well-differentiated epidermoid carcino- 
ma. i 

Persistent, recurrent, or metastatic carcinoma was 
present in all six patients who died. 

Two patients had tumor in the pelvis locally, but no 
evidence of distant metastases. One patient had tumor 
invading the bladder wall as well as metastases to the 
para-aortic lymph nodes. Two patients had no evi- 
dence of tumor in the pelvis, but had distant metastases 
to the para-aortic nodes and lumbar vertebrae. One 
patient had no tumor in the pelvis but had metasta- 
ses to liver, mesentric lymph nodes, small and large 
bowels. 

Treatment and deaths. Six patients were treated by 
radiation therapy alone. Of these, four died and two 
survived (66.6 per cent). Six were treated by preopera- 


tive radiation followed by extrafascial hysterectomy. Of 


these, two died and four survived (33.3 per cent). 

Of the six patients who died, each had a complete 
course of radiation therapy. Only two patients had an 
extrafascial hysterectomy performed 6 to 12 weeks 
after radiation. 


Treatment and Survivals. Of the six patients who 
survived, each had a complete course of radiation 
therapy. In four patients an extrafascial hysterectomy 
was performed 6 to 12 weeks after radiation. One 
patient refused surgery after radiation therapy. The 
other patient was 84 years old and refused surgery. 


Comment 

The total bulk of cancer in the barrel-shaped cervical 
carcinoma is greater than implied by the applicable 
international stage.* 

Kottmeier,® Sherman," Scott and associates,''! and 
Bourne have been reluctant to accept the concept of 
“radioresistance” for local recurrence. They suggested 
that local failure is related to other factors, including 
inadequate treatment due to poor geometry. 

Radium distribution from intrauterine and vaginal 
ovoids is not well suited to treat the expanded disease 
in the lower part of the uterus in patients with bulky 
endocervical lesions (Fig. 3). Cancer outside the isodose 
line will be inadequately irradiated. The addition of an 
extrafascial hysterectomy removes this inadequately 
treated disease area.* 

Fletcher? and Rutledge at the M.D. Anderson 
Hospital gave patients with bulky lesions 4,000 rads of 
whole-pelvis radiation and 4,000 to 5,000 mg. hours of 
radium. This gives 10,000 rads to the vaginal mucosa 
and 5,000 rads to the parametrium, obturator, and 
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external iliac nodes, which is effective for small 
aggregates of cancer cells in these areas. 

An extrafascial hysterectomy removes the disease in 
the myometrium, which despite some shrinkage after 
4,000 rads to the whole pelvis is still at too great a 
distance from the radium source to receive an effective 
dose.” 

Crawford and associates” reported from the Confed- 
erate Memorial Medical Center, Louisiana, where 
patients with carcinoma of the cervix Stage I and Stage 
II were treated by external radiation and radium 
applications followed in 6 weeks’ time by radical 
hysterectomy in all patients 60 years old and under. Of 
137 patients who had surgical procedure, cancerous 
tissue was removed from 27 (20 per cent) at the time of 
operation. 

In the present series, of the six patients who had 
hysterectomy done after radiation therapy, five had no 
residual disease in the uterus or cervix and one had a 
focus of invasive carcinoma in the cervix (16.6 per 
cent). 

Suit and associates’ found 226 recurrences in a total 
of 1,190 patients with cervical carcinoma treated by 
radiotherapy at the M.D. Anderson Hospital. Of these, 
only 22 appeared after the twenty-fourth month 
following treatment. They concluded that recurrence 
occurs early, predominantly within the first 24 months 
after treatment. 

In this series of 12 patients with barrel-shaped 
cervical carcinoma treated at the Downstate Medical 
Center between 1964 and 1972, six patients died (50 
per cent) and six survived (50 per cent). All six patients 
died within 20 months after therapy. The mean 
interval between therapy and death was 11 months. 
The remaining six patients had survived for over 2 
years after therapy with no evidence of recurrence. Of 
these, three are alive and well after 5 years. 

For the same 9 year period, 1964 and 1972, there 
were 345 new patients with Stage I and Stage II 
carcinoma of the cervix treated at the Downstate 
Medical Center. Seven patients were lost to follow-up. 
Of the remaining 339 patients, 87 died (25.5 per cent) 
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Fig. 3. Bulky expansile lesion of endocervix with extension to 
myometrium. Pear-shaped broken line corresponds to 7,000 
rads isodose curve. Cancer outside the broken line will be 
inadequately irradiated but is well located for surgical 
removal by hysterectomy. (From Fletcher, G. H.: Textbook of 
Radiotherapy, ed. 2, Philadelphia, 1973, Lea & Febiger, 
Publishers.) 


and 251 survived (74.5 per cent). Of these deaths, 65 
died within 2 years after therapy and 22 died after 
more than 2 years. 

It is immediately apparent that the barrel-shaped 
cervical carcinoma fared badly when compared with 
the rest of our Stage I and Stage II carcinoma of the 
cervix. 


_—————_—_:.:.n—n—w—m—mnmnmnm 
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Comparison of culdoscopic and laparoscopic 


tubal sterilization 
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The growing number of women requesting interval sterilization (apart from term delivery 
or abortion procedures) necessitates the re-evaluation of traditional surgical procedures. A 
total of 800 women—the first 400 women undergoing culdoscopic and laparoscopic tubal 
sterilization procedures at Siriraj Hospital in Bangkok, Thailand—evaluate the 
appropriateness of the two sterilization procedures for use in interval sterilization 
programs. No serious operative complications occurred in either group. However, the rate 


of postoperative complications was considerably higher for the culdoscopie group than for 


the laparoscopic group. Hospitalization was required for only a small percentage of the 
patients and most had resumed their normal activities within two days of the operation. 


This study indicates that both procedures are effective and may be safely performed on an 


outpatient basis without general anesthetics and with minimal dise omfort for the patients. 


IN AN AGRICULTURAL country like Thailand where 
the majority of people get married while still quite 
young and do not concern themselves with methods of 
contraception until they have achieved their desired 
family size, a permanent contraceptive method seems 
more appropriate than a temporary method. Postpar- 
tum tubal sterilization has been practiced in almost all 
Thai hospitals for over 30 years. In Siriraj Hospital, the 
proportion of cases sterilized after term delivery has 
varied from 8 to 17 per cent over the past 20 years. 

Although postpartum sterilization remains the most 
popular method, there is a rapidly increasing demand 
for interval sterilization. However, using the traditional 
surgical methods of sterilization for interval cases is 
unsatisfactory and many new techniques are being 
developed for use with these patients. The develop- 
ment and testing of these methods should be a priority 
in family-planning programs. A desirable method 
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should meet the following criteria: (1) the method 
should be highly effective and involve only minimal 
risk to the patient; (2) it should be readily available as 
an outpatient procedure; (3) it should require only 
simple and inexpensive equipment; (4) it should cause 
only minimal discomfort tô the patient without the use 
of general anesthetic; and (5) it should leave no 
scars and interfere the rapid 
resumption of normal activities. 


noticeable not with 

Culdoscopic and laparoscopic methods of steriliza- 
tion are among several approaches currently under 
investigation which meet many of these criteria. The 
purpose of this study is to evaluate culdoscopic and 
laparoscopic methods of sterilization for use in de- 


veloping countries. 


Materials and methods 

The study group consists of 800 women—the first 
400 women undergoing culdoscopic and laparoscopic 
tubal sterilization procedures at Siriray Hospital in 
Bangkok, Thailand. Both methods were performed by 
the same group of three surgeons or by second year 
residents assisted by the same team for training 
purposes. The culdoscopic method was introduced at 
Siriraj Hospital in September. 1971. Later, in April 
1972, when both methods were available, the proce- 
dures were randomly assigned to patients, except in 
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Table I. Pre-existing medical conditions 








Pre-existing condition 


None 385 96.3 374 93.5 759 94.9 

Prior pelvic/ ae 10 8F 2.0 12 1.5 
abdominal surgery 

Systemic disorder Hit 27 18§ 3.2 24 3.0 

Other = = E 1.3 5 0.6 





Total 400 .100.0 400 100.0 800 100.0 


* Postpartum sterilization (failed) 1, previous cesarean sec- 
tion 1, appendectomy 1, repair of umbilical hernia 1. 

+Thalassemia 3, hypertension 2, pulmonary tuberculosis 2, 
bronchial asthma 2, hypothyroidism 1, systemic lupus erythe- 
matosus 1. 

+Salpingo-oophorectomy (ovarian tumor) 1, failed cul- 
doscopy 1, septic (criminal) abortion 1, appendectomy 2, 
cervical conization 2, extrauterine Cu T 1. 

§ Thalassemia 2, diabetes mellitus 2, pulmonary tuberculo- 
sis 2, thyrotoxicosis 2, hypertension 3, nephrotic syndrome 1, 
ascariasis 1. 

Mental retardation 2, fracture thoracic spine (deformity) 
1, umbilical hernia 1 left pneumonectomy 1. 


cases where there were contraindications to one of the 
methods. H 


A complete medical history was obtained and 
physical, vaginal, and laboratory examination, includ- 
ing a chest x-ray, were performed. Culdoscopy was not 
performed in cases where there was a history of pelvic 
inflammatory disease or vaginal infection. A free cul- 
de-sac is mandatory for this procedure. Very obese 
patients were also excluded because of the need to 
maintain the knee-chest position during this proce- 
dure. Laparoscopy was not performed in women with 
extensive abdominal scars, heart disease, or serious 
pulmonary diseases. Women with a previous history of 
pelvic infection, however, were not excluded, provided 
that the infection had subsided. Over 90 per cent of the 
patients in beth groups had no pre-existing medical 
conditions (Table I). 

Ovarian biopsies were performed concurrently with 
48 culdoscopic sterilizations to study the effects of 
hormonal contraceptives. Anterior and/or posterior 
colporraphy was performed on 12 cases of culdoscopic 
and 3 cases of laparoscopic sterilization. One ex- 
trauterine copper T IUD (Cu T) was removed via 
laparoscope (the details have been separately repor- 
ted’). 

The patients were usually scheduled for operation 
during the first ten days of their menstrual cycles after 
cessation of menstruation. However, if the patient had 
been using a reliable contraceptive method, the 
operation was performed at any time during the 
menstrual cycle. 
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Table II. Per cent distribution of laparoscopic and 
culdoscopic tubal sterilization cases by 


selected characteristics 








Culdoscopy 
(N = 400) 


Laparoscopy 
(N = 400) 





Characteristics 


Residence: 
Bangkok 54.7 54.2 54.5 
Other 45.3 45.8 45.5 
Age: 
<24 7.0 7.8 74 
25-29 26.8 27.5 27.1 
30-34 39.5 35.7 37.6 
35-39 22.7 24.3 23.5 
>40 4.0 4.7 4.4 
Education: 
None 5.5 8.0 6.7 
Primary 77.3 77.5 77.4 
Secondary 10.0 9.2 9.6 
Vocational 5.7 4,0 4.9 
University L5 1.3 1.4 
Religion: 
Buddhist 97.0 96.5 96.7 
Confucian Ta 2.0 1.9 
Catholic 0.8 13 1.0 
Muslim 0.5 0.2 0.4 
Occupation: 
Housewife 43.3 50.8 47.0 
Farmer 17.7 21.0 19.4 
Professional or 14.0 12.0 13.0 
skilled worker 
Sales worker 14.3 9.7 12.0 
Unskilled worker 10.7 6.5 8.6 
Income (both): 
<999 35.3 2.3 38.7 
1,000-1,499 29.7 7.5 28.6 
1,500-1,999 9.5 9.2 9.4 
>2,000 25.5 24.0 23.3 
Living children: 
0-1 0.8 1.0 0.9 
2 2.0 2.3 2.1 
3 36.2 39.7 38.0 
4 28.3 27.7 28.0 
>5 32.7 29.3 31.0 





The two patient groups were similar in age, parity, 
residence, education, and employment status (Table 
II). All but 15 cases requested sterilization as a means 
of limiting family size. A majority of the women had 
three or more living children and approximately 30 
per cent of both groups had five or more living 
children. Table III gives a breakdown of those 
sterilized for medical or eugenic reasons. 

Procedures. All patients were instructed to give 
themselves rectal enemas the morning of the day of the 
operation and to take nothing by mouth before 
reporting to the hospital at 7:30 a.m. on the day 
surgery was scheduled. Before entering the operating 
room patients were requested to empty their bladders. 
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In culdoscopic procedures intravenous pethedine 
(100 mg.) was administered after the patient had 
assumed the knee-chest position. The use of chlor- 
promazine in combination with pethidine was tried in 
a few cases, but was discontinued as unnecessary and 
potentially dangerous. Without a special operating 
table, general anesthetics could not be used in culdo- 
scopic procedures. 

For patients undergoing laparoscopic procedures, 
different combinations of intravenously administered 
neuroleptanalgesics were tried: (1) pethidine (100 
mg.) in combination with 10 mg. of diazepam (Valium); 
(2) pethidine (100 mg.) in combination with 2.5 mg. of 
droperidol; (3) fentanyl (0.05 mg.) in combination with 
5 mg. of droperidol; and (4) fentanyl (0.05 mg.) in 
combination with 10 mg. of diazepam. The dosage was 
slightly decreased or increased in markedly under or 
overweight patients. General anesthetic was used in 
only two cases: one patient with Down's syndrome and 
one patient for whom an extrauterine Cu T was 
concurrently removed. Xylocaine (1 per cent) was used 
for local infiltration in both procedures. 

Culdoscopic procedures employed a modified 
Pomeroy’s technique as described by Clyman?® and 
demonstrated to the authors by Alfonso Gutierrez- 
Najar. Laparoscopic procedures employed electric 
cauterization of the uterine tubes via a single incision 
laparoscopy as described by Clifford R. Wheeless with 
slight modification. A combined sound-tenaculum* 
was used to move the uterus instead of the Rubin 
cannula. In the first 100 laparoscopic cases, the burned 
part of the uterine tube was excised, but for the latter 
300 cases, both cut ends of the tubes were recauterized. 
Occasional exceptions to these procedures will be 
discussed later. 

If only neuroleptanalgesics or local anesthetics were 
used, the patients got up immediately after the 
operation and walked to the recovery room beside the 
operating room. There, they were observed for 2 to 3 
hours, after which they were discharged in the 
company of husbands or relatives. Routine prophylac- 
tic antibiotics were given for 5 days after the operation. 

Patients were scheduled for follow-up visits at I 
week, 6 months, and | year after the operation and 
yearly thereafter. Cases living in distant provinces were 
referred to local health centers which were asked to 
send the follow-up results to the Siriraj Hospital Unit. 
The longest and shortest periods of follow-up reported 
in these series were 40 months and 3 months, 
respectively, with a total of 11,084 months’ observation. 


*Designed by Jaroslav F. Hulka, M.D., of the University of 
North Carolina at Chapel Hill.* 
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Table HI. Reason for sterilization 









Culdoscopy Laparoscopy 
Reason for stertlization 


Family size limitation 394 98.5 391 97.7 


Medical or eugenic 


reason 
Thalassemia 3 0.7 2 0.5 
S.LE. l 03 — — 
Hypothyroidism E 0.3 — — 
Carcinoma of 

nasopharynx 1 0.3 — — 
Thyrotoxicosis — —_ 2 0.5 
Diabetes mellitus — — 2 0.5 
Nephrotic syndrome — — 1 0.3 
Down’s syndrome = = 2 05 

Total 400 100.0 400 100.0 


Results 


Anesthesia complications. As previously stated, 
local anesthetic and intravenous pethidine were ad- 
ministered before the operation. AH culdoscopic pa- 
tients remained fully conscious during the operation 
and the majority felt only slight or bearable pain. Only 
a few patients became restless or fel? severe pain 
during the operation (Table IV). In laparoscopic cases, 
different combinations of neuroleptanalgesics were 
used. Pethidine and droperidol seemed to be the 
better of the two most frequently used combinations. 
The majority of the patients so treated were still 
conscious and cooperative, but felt slight or bearable 
pain (Table IV). Because of the small number of cases 
using other combinations, analysis was not possible. 

Technical difficulties. Pelvic adhesions resulting 
from previous infection or surgery were the most 
common cause of operative difficulties in both proce- 
dures. Although women with a history of pelvic 
inflammatory disease were excluded from the group 
undergoing culdoscopy, moderate pelvic adhesions 
and/or hydrosalpinx were found in nine cases (2.2 per 
cent). In two cases, the tubes could not be pulled 
through the vaginal incision and tubal sterilization was 
impossible. In the laparoscopic group, where suspected 
pelvic adhesions were not a contraindication for the 
procedure, adhesions were encountered in 8.7 per cent 
of the patients. In all but six of the cases where 
cauterization could not be properly done because of 
thick adhesions, the area close to the cornu of the 
uterus was burned. Salpingograms performed 3 
months later showed complete obstruction of both 
tubes in these cases. Because of very thick pelvic 
adhesions, cauterization of both tubes was impossible 
in two cases. 

In the culdoscopic group, additional operative 
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Table IV. Comparison of neuroleptanalgesics used in laparoscopic cases 

















No. of 


Type of neuroleptanalgesic cases 





Pethidine (100 mg.) 237 153 
and Valium (10 mg.) 

Pethidine (100 mg) , 1200, 18 
and droperidol (25 mg.)* 

Fentanyl (0.01 mg.)+ 39 16 


and droperidol (2.5 mg.) 
ng 








Almost asleep 





Effect 


Conscious and 
cooperative 











Restless 





64.6 68 28.7 16 6.7 
15.0 101 84.2 26 66.7 
6.7 l 0.8 2 5.1 


* Five patients with moderate pelvic adhesions experienced severe pain. 


tThree patients with moderate pelvic adhesions experienced severe pain. 


° 
Table V. Operative complications for culdoscopic 


and laparoscopic procedures 










Culdoscopy Laparoscopy 











Operative 
complications « 


Separation of 2 layers of 3 0.7 — — 

« cul-de-sac 

Tear ò rine tube or broad 2 0.5 — — 
ligament — — 

Hematoma of broad ligament l 0.2 — — 

Subcutaneous emphysema — — 3 g 

Blood oozing requiring — — 7 L7 
recauterizing 





Table VI. Postoperative complications 











Culdoscopy 
(N = 400) 


Laparoscopy 
{N = 400} 





Postoperative 

complications 
Shoulder pain 156 39.0 17 4.2 
Infected skin incision — — 17 4.2 
Polyp-like granulation 15 3.7 — — 
PID and/or abscess 13* 3.2 — — 
Dyspareunia 10 2.5 — = 





* Three of these (0.7 per cent) required laparotomy. 


difficulties occurred as a result of the patients’ inability 
to maintain the knee-chest position. In one case in 
which the patient was unable to maintain the knee- 
chest position, only one uterine tube was occluded. 

The over-all technical failure rates were 0.7 per cent 
and 0.5 per cent in the culdoscopic and laparoscopic 
groups, respectively. 

Operative complications. Separation of the two 
layers of the cul-de-sac occurred in 0.7 per cent of the 
culdoscopic cases, while among laparoscopic cases 


subcutaneous or subfascial emphysema of the abdomi- 
nal wall occurred in 0.7 per cent of the cases (Table V). 

Tearing of the uterine tubes and broad ligament 
occurred in two culdoscopic cases (0.5 per cent) when 
the tubes were pulled out, resulting in slightly more 
bleeding than usual. This might be compared to 
bleeding from the cut surface of the tubes after 
cauterization and excision in laparoscopic cases (1.7 
per cent). All cases were easily managed, however, and 
no serious complications ensued. A small hematoma of 
the broad ligament occurred in one culdoscopic case. 

Operative and hospitalization times. The operative 
time was calculated from the first puncture to closure. 
The mean surgical time was 12.0 minutes for culdo- 
scopy and 10.6 minutes for laparoscopy with a range of 
5 to 30 minutes. Training and demonstration cases are 
included in this estimate. The majority of patients left 
the hospital 2 to 3 hours after the operation and 
resumed their usual household duties by the next day. 
Only patients with concurrent surgery were admitted 
to the hospital. 

Postoperative complications. Complication rates 
were significantly higher for patients undergoing 
culdoscopy than for patients having laparoscopy (Ta- 
ble VI). Significant pelvic infection was found in 13 
culdoscopic cases, of which 8 patients had a definite 
pelvic mass. None of these patients showed significant 
signs and symptoms until about 10 to 20 days after the 
operation. Satisfactory results were obtained with 
conservative treatment in 10 cases. The other three 
patients developed pelvic abscess which could not be 
controlled conservatively and required abdominal 
hysterectomy and removal of tuboovarian abscess at 
12, 20, and 39 days after tubal sterilization. Because 
vaginal examination was not routinely done in culdo- 
scopic cases at the seventh postoperative day, incidence 
of infected cul-de-sac wound can not be reported. 
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However, there were no clinical signs and symptoms 
observed. Polyp-like granulation tissue was found on 
examination of the cul-de-sac incision | month after the 
operation in 3.7 per cent of the cases. This polyp-like 
granulation was effectively treated by electric or 
chemical cauterization, 

No significant pelvic infection was found following 
surgery in the laparoscopic group despite the fact that 
35 of these patients were known to have pre-existing 
pelvic inflammatory disease. Infected abdominal in- 
cisions were reported in 4.2 per cent of the group. 

At the one-month follow-up visit, 2.5 per cent of the 
culdoscopic patients reported dyspareunia, without 
any sign of pelvic or vaginal infection. However, this 
symptom disappeared a few months later. Dyspareunia 
was not reported in laparoscopic cases. 

While 39 per cent of the patients having culdoscopic 
procedures reported shoulder pain lasting for a few 
days after the operation, only 4.2 per cent of the 
patients having laparoscopic procedures complained of 
shoulder pain. The difference in frequency of this 
complaint is due to the slow absorption of air in 
culdoscopic cases and the rapid absorption of the 
carbon dioxide used in laparoscopic cases. This com- 
plication could be minimized by removing as much air 
as possible before closing the incision. 

Pregnancy rate. One pregnancy occurred in the 
culdoscopic group: a 32-year-old woman became 
pregnant 23 months after the procedure. She was 3 
months pregnant at the cut-off date of this report. No 
pregnancies occurred in the laparoscopic group sub- 
sequent to the operation. However, two patients, who 
had given incorrect information on their menstrual 
cycles because they were afraid they would be denied 
the operation, were operated on during the second 
half of the menstrual cycle and were later found to be 
pregnant. The operation had no effect on either 
pregnancy. One patient delivered a term normal infant 
and the other woman was still pregnant at the close of 
the study. 


Comment 

The two patient groups (400 undergoing culdoscopy 
and 400 undergoing laparoscopy) were similar in 
respect to residence, age, education, religion, occupa- 
tion, and number of living children. Nearly all of the 
patients had requested sterilization as a means of 
limiting family size. Most of the patients (96.3 per cent, 
culdoscopy group and 93.5 per cent, laparoscopy 
group) had no pre-existing medical conditions. There 
were a higher number of patients with pre-existing 
conditions in the laparoscopic group because while 
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previous pelvic inflammatory disease was considered a 
contraindication for culdoscopy, it was not for laparos- 
copy. Concurrent operative procedures (ovarian biop- 
sy, anteroposterior or posterior repair, IUD removal) 
were performed in 60 culdoscopy cases and in 4 
laparoscopy cases. 

While nearly all of the patients having culdoscopic 
procedures were administered intravenous pethidine 
(100 mga). patients having Japaroscopic procedures 
were administered several combinations of neurole pt- 
analgesics. The most effective combination seemed to 
be pethidine (100 mg.) with 2.5 mg. of droperidol. 
The majority of the patients so treated (84. 2 per cent) 
but felt slight (61.7 
per cent) or bearable paig (23.3 per cent). Patients 





were conscious and cooperative, 


having culdoscopic procedures were less heavily se- 
dated because of the necessity that these patients be 
able to maintain the knee-chest position. 

The majority of the technical difficulties encoun- 
tered in both procedures were caused by the presence 
of pelvic adhesions. In two culdoscopic cases (of the 9 
cases discovered to have pelvic adhesions), the proces 
dure could not be performed. Since a history of pelvic 
inflammatory disease was not a contratndication for 
laparoscopy, more of these patients had pelvic adhe- 
sions (35 cases). The procedure could not be properly 
performed in 4 cases and was impossible in two other 
cases. In one culdoscopic case the procedure was not 
completed because of the patient's inability to maintain 
the knee-chest position. 

Operative complications were similar for both 
groups. No serious operative complications were 
encountered in either group. However, the rate of 
postoperative complications was significantly higher 
for the culdoscopic group. While only 8.4 per cent of 
the patients having laparoscopy experienced minor 
complications (shoulder pain and infected skin inci- 
sions), 13 of the patients undergoing culdoscopy were 
early half of 
the patients having a culdoscopy experienced one or 





treated for pelvic infection or abscess. 





more complications; however, most of these complica- 
tions were minor (39.0 per cent, shoulder pain; 3.7 per 
cent, polyp-like granulation; 2.5 per cent, dyspareu- 
nia). No deaths occurred in either group. 

This study indicates that both procedures are 
effective and may be safely performed on an outpa- 
tient basis. Both may be of particular value in 
developing countries where hospital facilities and 
physician time are in short supply. 


We wish to express our sincere thanks to Prof. 
Prabhand Ariyamitr, Drs. Alfonso Gutierrez-Najar, 


606 Koetsawang etal. ° March 15, 1976 
Am, J. Obstet. Gynecol. 


Clifford R. Wheeles, Jerry F. Hulka, Elton Kessel, Research Unit, Siriraj, who assisted the authors with 
Nicholas Wright, and Ms. Linda W. Lewis for their this study. 
help, and to all personnel in the Family Planning 
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Some straight talk about 
acute cystitis therapy: 


Tes been a lot of discussion about what 
constitutes the best therapy for acute cystitis. Issues are 
being raised about resistance, fecal flora, spectrum of activity. 
But the important issues are still efficacy, safety and economy. 
Gantrisin (sulfisoxazole) offers a superior balance of 
these three basic needs in acute cystitis.“ Now, a new study 
confirms Gantrisin efficacy. In this study, as often occurs | 
in medical practice, therapy was initiated at the same time 
cultures were taken. The results of this study corroborate 
one fact. When you suspect gram-negative organisms while 
awaiting culture results, you can prescribe Gantrisin with 
confidence. The results? 89% of 251 patients studied achieved 


sterile urine. A straight 89%. y $ i ; : ‘ It 


*nonobstructed; due to susceptible organisms. 


+Susceptible strains of E. coli, Klebsiella-Aerobacter, P. vulgaris, 
P. mirabilis and also gram-positive Staph. aureus. 





1. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 

2. Levison ME, Kaye D: Management of urinary tract infection, 
chap. 12, in Urinary Tract Infection and Its Management, edited 
by Kaye D. St. Louis, C.V. Mosby Co., 1972, p. 202 

3. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 


4. Smellie JM: Br Med J 4: 97-100, Oct 10, 1970 
` Please see summary of product information on the last page 
of this advertisement. 


Straight talk about 


Gantrisin in acute cystitis’ 
sulfisoxazole/Roche 





Inanewstudy of . © Ọ Ọ Ọ ỌọỌ @ 


Gantrisin (sulfisoxazole) 
in acute lower urinary 
tract infections, ' 
89% of patients achieved 
sterile urine. ' 


Clear culture (10,000 or less 
organisms/ml urine) 

















Clear culture (1000 or less 
organisms/ml urine) 






- No. of patients Sterile urine 





Oe the years Gantrisin (sulfisoxazole ) has been 
the subject of continuing clinical research. There are 
many references which attest to its high degree of efficacy 
in acute cystitis. Now a new clinical study of acute lower 
urinary tract infection again demonstrates Gantrisin 
effectiveness. The pathogens causing these infections 
were E. coli, Klebsiella-Aerobacter, P. vulgaris and 
P. mirabilis, and the results—Gantrisin achieved 89% 
effectiveness. 


*nonobstructed; due to susceptible organisms 
Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 
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Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly cys- 
titis, pyelitis, pyelonephritis) due to susceptible organisms. 


IMPORTANT NOTE: /n vitro sensitivity tests not always reli- 
able; must be coordinated with bacteriological and clinical re- 
sponse. Add aminobenzoic acid to follow-up culture media. 
Increasing frequency of resistant organisms limits usefulness 
of antibacterial agents, especially in chronic and recurrent uri- 
nary infections. Maximum safe total sulfonamide blood levels, 
20 mg/100 mi; measure levels as variations may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants less 


4 & E $ than 2 months of age; pregnancy at term and during the nursing 
period. 


Warnings: Safety in pregnancy not established. Do not use for 


Group A beta-hemolytic streptococcal infections, as sequelae 
(rheumatic fever, glomerulonephritis) are not prevented. Deaths 
reported from hypersensitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias. Sore throat, fever, pallor, 
Purpura or jaundice may be early indications of serious blood 
disorders. CBC and urinalysis with careful microscopic examina- 
tion should be performed frequently. 

Precautions: Use cautiously in patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma. Hemolysis, 
frequently dose-related, may occur in glucose-6-phosphate 
dehydrogenase-deficient patients. Maintain adequate fluid intake 
to prevent crystalluria and stone formation. 


Adverse Reactions: B/ood dyscrasias: Agranulocytosis, aplastic 

e o ° anemia, thrombocytopenia, leukopenia, hemolytic anemia, pur- 
Gantrisin (sulfisoxazole) offers pura, hypoprothrombinemia and methemoglobinemia; Allergic 
t bli h d d f f t reactions: Erythema multiforme (Stevens-Johnson syndrome), 

an generalized skin eruptions, epidermal necrolysis, urticaria, 

es a IS e recor o sale y serum sickness, pruritus, exfoliative dernratitis, anaphylactoid 

sa a . reactions, periorbital edema, conjunctival and scleral injection, 

Gantrisin introduced a new era of sulfonamide photosensitization, arthralgia and allergic myocarditis; Gastroin- 


therapy coupling effectiveness and relative safety.'? Side testinal reactions: Nausea, emesis, abdominal pains, hepatitis, 


effects are few. In this study only 2% of the patients diarrhea, anorexia, pancreatitis and stomatitis; C.N.S. reactions: 
F K í p Headache, peripheral neuritis, mental depression, convulsions, 
experienced side effects, which were mild. These ataxia, hallucinations, tinnitus, vertigo and insomnia; Miscellane- 
included drowsiness, fatigue, rash, pruritus, diarrhea, se — Drug fever, a and ne nephrosis with oliguria 
sts : sje and anuria. Periarteritis nodosa and L.E. phenomenon have oc- 
nausea, vomiting, headache. The high solubility of curred. Due to certain chemical similarities with some goitro- 
Gantrisin minimizes risk of crystalluria and renal gens, diuretics (acetazolamide, thiazides) and oral hypoglycemic 
damage. However, as with any sulfonamide therapy, agents, sulfonamides have caused rare instances of goiter pro- 

3 z aTa f f duction, diuresis and hyBoglycemia as well as thyroid malignan- 
maintain adequate fluid intake and perform frequent cies in rats following long-term administration. Cross-sensitivity 
urinalyses with careful microscopic examination. with these agents may exist. 

Dosage: Contraindicated in infants under 2 months except ir 
1. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 the treatment of congenital toxoplasmosis as adjunctive therapy 
2. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 E ‘tiie with pyrimethamine. 
S s ns on A wee 
see ee ern a ee TRO Usual adult dosage—2 to 4 Gm initially, then 4 to 8 Gm/24 hrs 


in 4 to 6 doses. Usual dosage for infants over 2 months and 
children—¥2 24-hrs dose initially, then 150 mg/kg/24 hrs in 4 tc 


Gantrisin (sulfisoxazole)costs irai 


How Supplied: Tablets containing 0.5 Gm sulfisoxazole, white, 


less than most therapies scored—bottles of 100, 500 and 1000; drums of 500u; 


Tel-E-Dose® packages of 100; Prescription Paks of 100, 


Few antibacterials can approach the economy of avalleble:singly:and 1n traysiof 10, 


Gantrisin therapy. The average cost of 10-day Gantrisin C ROCHE Roche Laboratories 


‘i - * Division of Hoffmann-La Roche Inc. 
therapy is less than 10 days of most other antibacterials. Nutley, New Jersey 07110 


Gantrisin 
sulfisoxazole/Roche 


4 to 8 tablets (0.5 Gm each) stat, 2 to 4 tablets q.i.d. 


A superior balance of efficacy, safety 
and economy in acute cystitis therapy 


re: Novum 80. 


Each tablet contains 1| mg norethindrone and 0.08 mg mestranol. 


a history of gooc 
patient acceptanc 


low incidence o! 
breakthrough bleedin 


Less than 2% overall experience i 
3,464 women over 34,068 cycles 


low incidence of spofttin 


Less than 3% overall expallince ir 
3,464 women over 34,068 cycles, 


low dropout rate 

Only 3.6% of women in clinical studie 
dropped out because of adverse reaction 
Serious as well as minor conditions hav 
been reported following the use of ora 
contraceptives. These conditions includ 
thromboembolic disease. The physicia 
should remain alert to the earliest man 
festation of any symptoms of serious diseas 
and discontinue oral contraceptive therap 
when appropriate. The physician should bé 
fully aware of the complete Prescribin 
Information for this produc 


highly effgctiv 
Ortho-Novum 1/80 © 21 iff highh 
effective, well-balanced oral eelaiineia-] 1 iNi— 
Moreover, it is packaged in the unique 
crush-proof DIALPAK* Tablet Dispenser te 
help reduce the chance of patient failure 
Also available in a 28-day DIALPA 
Tablet Dispenser 


See prescribing information on following pag 


*TRADEMARK © 





Urtho-Novum1 


Each white tablet contains 1 mg norethindrone and O. 08 mg mestranol. 
Each green tablet in the 28-day regimen contains inert ingredients. 


a history of good J 3 
patient acceptance YF. 


Ortho-Novum 1/800 21 and Ortho-Novum 1/800 28 


Description: Each white ORTHO-NOVUM 1/80 tablet contains 1 mg of the progestational 
substance, norethindrone, together with 0.08 mg of the estrogenic compound, mestranol. 
Each green tablet in the 28-day regimen contains inert ingredients. 


Actions: ORTHO-NOVUM 1/80°21 and ORTHO-NOVUM 1/8028 act through the mech- 
anism of gonadotrophin suppression, i.e., through the estrogenic and progestational actions 
of the ingredients. Alterations in cervical mucus and in the endometrium may also contribute 
to the efficacy of ORTHO-NOVUM 1/80221 and ORTHO-NOVUM 1/80228. 

Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception 

The physician should consider a thorough discussion with each patient about the pre- 
scribing information, risks and benefits associated with oral contraceptives, taking into 
account various factors such as age and other physical conditions 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
physician should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal car- 
cinomas. These data cannot be transposed directly to man. The possible carcinogenicity 
due to the estrogens can neither be affirmed nor refuted at this time. Close clinical sur- 
veillance of all women taking oral contraceptives must be continued. 
Indication: Contraception 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 

egnancy. 

larnings: 1. The physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be 
suspected, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between throm- 
bophlebitis, pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, 
and the use of oral contraceptives. There have been three principal studies in Great Brit- 
ain* leading to these conclusions and three in this country.*” The estimate of the relative 
risk of thromboembolism in the study by Vessey and Doll? was about sevenfold, while the 
United States studies found relative risks of 4.4 to 11, meaning that the users are several 
times as likely to undergo thromboembolic disease without evident cause as nonusers 

In May, 1974, the Royal College of General Practitioners in England® issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, “A statistically significant higher rate of 
reporting of cerebrovascular accidents in Takers is evident, but the numbers are too small to 
justify an estimation of the degree of risk.” The study also reported a higher incidence of 
superficial and deep vein thrombosis in users as compared to nonusers. The risk of superfi- 
cial and deep vein thrombosis was reported to be lower in women using 50 mcg estrogen 
preparations. 

The Sartwell study? indicated that the risk did not persist after discontinuation of adminis- 
tration. Both the Sartwell and the Royal College studies indicated that the degree of risk was 
not associated with duration of treatment 

In a collaborative American study of cerebrovascular disorders in women with and 
without predisposing causes, it was estimated that the relative risk of thrombotic stroke was 
4.1 to 9.5 times greater in users than in nonusers. A comparable estimate for hemorrhagic 
stroke was 2.0 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies®'° have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery 

In May of 1975 two separate retrospective case control studies relating to fatal and non- 
fatal myocardial infarction in users and nonusers of oral contraceptives were reported. "12 
The studies estimate that the increased risk of hospital admission for myocardial infarction 
associated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 
30-39 age group and 5.7 times in the 40-44 age group; and the risk of death associated with 
the use of oral contraceptives as compared to nonusers was increased 2.8 times for users in 
the 30-39 age group and 4.7 times in the 40-44 age group. One of these studies reported 
that oral contraceptive users who had myocardial infarction were more likely to be heavy 
smokers and have certain additional risk factors, i.e., treated hypertension and diabetes, 
pre-eclamptic toxemia, obesity and type II hyperlipoproteinemia 
2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or com- 
plete loss of vision; proptosis or diplopia; onset or aggravation of migraine or development 
of headache of a new pattern which is recurrent, persistent or severe: papilledema: or any 
evidence of retinal vascular lesions 
3. Fetal abnormalities have been reported to occur in the offspring of women who have 
taken progestogens and/or estrogens during pregnancy.’ The safety of 
ORTHO-NOVUM 1/80°21 or ORTHO-NOVUM 1/80928 in pregnancy has not been dem- 
onstrated. Pregnancy should be ruled out before initiating or continuing the contraceptive 
regimen. Pregnancy should always be considered if withdrawal bleeding does not occur 
4. A small fraction of the hormonal agents in oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long-range effect to the nursing infant cannot be 
determined at this time 
5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occa- 
sionally fatal, have been reported in women on oral contraceptives. Such lesions may 

> „present as an abdominal mass or with the signs and symptoms of an acute abdomen. 
hese lesions should be considered if the patient has abdominal pain or evidence of intra- 










abdominal bleeding. This has been reported in short-term as well as long-term users of oral 

contraceptives. 

Precautions: 1. A thorough history and physical examination should be performed before 

prescribing oral contraceptives and periodically during their administration and should 

include special reference to breasts and pelvic organs, including Papanicolaou smear since 
estrogens have been known to produce tumors, some of them malignant, in five species of 
subprimate animals. 2. Endocrine and possibly liver function tests may be affected by treat- 
ment with ORTHO-NOVUM 1/80221 or ORTHO-NOVUM 1/80 28. Therefore, if such tests 

are abnormal in a patient taking ORTHO-NOVUM 1/80521 or ORTHO-NOVUM 1/8028, it 

is recommended that they be repeated after the drug has been withdrawn for two months. 3 

Under the influence of estrogen-progestogen preparations, pre-existing uterine fibromyo- 
mata may increase in size. 4. Because these agents may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor, such as epilepsy, migraine, 
asthma, cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleed- 
ing, and in all cases of irregular bleeding per vaginam, nonfunctional causes should be 
borne in mind. In undiagnosed bleeding per vaginam, adequate diagnostic measures are 
indicated. 6. Patients with a history of psychic depression should be carefully observed and 
the drug discontinued if the depression recurs to a serious degree 7. Any possible influence 
of prolonged ORTHO-NOVUM 1/80521 or ORTHO-NOVUM 1/80228 therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function awaits further study. 8. A decrease in glucose 
tolerance has been observed in a significant percentage of patients on oral contraceptives. 
The mechanism of this decrease is obscure. For this reason, diabetic patients should be 
carefully observed while receiving ORTHO-NOVUM 1/802 21 or ORTHO-NOVUM 1/80° 28 

therapy 9. The age of the patient constitutes no absolute limiting factor, although treatment 
with ORTHO-NOVUM 1/80°21 or ORTHO-NOVUM 1/80°28 may mask the onset of the 

climacteric. 10. The pathologist should be advised of ORTHO-NOVUM 1/80£21 or 

ORTHO-NOVUM 1/80°28 therapy when relevant specimens are submitted. 11. Suscepti- 
ble women may experience an increase in blood pressure following administration of con- 
traceptive steroids. 12. Cholestatic jaundice has been reported in users of oral 

contraceptives. If this occurs ORTHO-NOVUM 1/80221 or ORTHO-NOVUM 1/80228 

should be discontinued. This condition is more likely to occur in patients who have 
experienced cholestatic jaundice of pregnancy. Patients with a history of cholestatic jaun- 
dice of pregnancy should be carefully observed during ORTHO-NOVUM 1/80°21 or 

ORTHO-NOVUM 1/80228 therapy 

Adverse reactions observed in patients receiving oral contraceptives: A statistically 
significant association has been demonstrated between use of oral contraceptives and the 
following serious adverse reactions: thrombophlebitis, pulmonary embolism. cerebral 
thrombosis and hemorrhage, myocardial infarction, gallbladder disease 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesions with or without intra- 
abdominal bleeding. 

The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal Symptoms (such as abdominal cramps and bloat- 
ing), breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and 
after treatment, edema, chloasma or melasma, which may persist, cholestatic jaundice, 
migraine, rash (allergic), mental depression, change in weight (increase or decrease), 
breast changes (tenderness, enlargement and secretion), changes in cervical erosion and 
cervical secretions, suppression of lactation when given immediately post-partum, rise in 
blood pressure in susceptible individuals 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, 
premenstrual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, 
headache, intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsut- 
ism, loss of scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, 
itching, vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrombin IIl; increase in 
platelet aggregability; thyroid function—increase in PBI, and butano! extractable protein- 
bound iodine and decrease in T? uptake values; metyrapone test; pregnanedio! determina- 
tion. 

References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman, W.H.W.; Vessey, M.P 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism 
in Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968. 3. Vessey, M.P.; Doll, 
R.: Investigation of Relation between Use of Oral Contraceptives and Thromboembolic 
Disease. A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P.E.; Masi, A.T.; 
Arthes, F.G.; Greene, G.R.; Smith, H.E.: Thromboembolism and Oral Contraceptives: An 
Epidemiologic Case-Control Study, Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Con- 
traception and Increased Risk of Cerebral Ischemia or Thrombosis. N Eng! J Med 
288(17):871-878, April 26, 1973. 6. Oral Contraceptives and Stroke in Young Women. 
Associated Risk Factors, J.A.M.A. 231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives 
and Venous Thromboembolic Disease, Surgically Confirmed Gall-Bladder Disease, and 
Breast Tumours. Report from the Boston Collaborative Drug Surveillance Programme, Lan- 
cet: 1399-1404, June 23, 1973. 8. Royal College of General Practitioners: Oral Contracep- 
tives and Health, 1-100, May 1974. 9. Vessey, M.P.; Doll, R.; Fairbairn, A.S.; Glober, G.: 
Postoperative Thromboembolism and the Use of Oral Contraceptives, Br Med J 3:123-126, 
July 18, 1970. 10. Greene, G.R.; Sartwell, P.E.: Oral Contraceptive Use in Patients with 
Thromboembolism Following Surgery, Trauma, or Infection, Am J Public Health 62(5):680- 
685, May 1972. 11. Mann, J.l.; Vessey, M.P.; Thorogood, M.; Doll, R.: Myocardial Infarction 
in Young Women with Special Reference to Oral Contraceptive Practice, Br Med J 2:241- 
245, May 3, 1975. 12. Mann, J.l.; Inman, W.H.W.: Oral Contraceptives and Death from 
Myocardial Infarction, Br Med J 2:245-248, May 3, 1975. 13. Nora, J. J.; Nora, A. H.: Birth 
Defects and Oral Contraceptives, Lancet: 941-942, April 28, 1973. 14. Janerich, D.T.; Piper, 
J.M.; Glebatis, D.M.: Oral Contraceptives and Congenital Limb-Reduction Defects, N Engl J 
Med 291(14):697-700, Oct. 3, 1974. 
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In reflux 
esophagitis, If 
she could sleep 
standing up... 
any antacid 


might do 


Camalo 


(magnesium and aluminum hydroxides with calcium carbq 


increases lower esophageal sphincter pressure 
to prevent acid reflux from occurring nocturnal 
when the patient is horizontal.’ 


Camalox...the high-potency, long-lasting 
antacid that stands up even when the patient 
lies down. 


1. Higgs, R.H., Smyth, R.D., and Castell, D.O., Gastric Alkalinization— 
Effect on Lower-Esophageal-Sphincter Pressure and Serum Gastrin, 
The New Engl. J. of Med., 291: 486-490, 1974. 
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Trae human estiOgen 16placement 


¢Horfthnonin 


€striol, estradiol, estrone) 


BRIEF SUMMARY: See package insert for full prescribing information. 


CHOOSE FROM TWO CONVENIENT ORAL FORMS: 


HORMONIN NO. 1 (half strength) HORMONIN NO. 2 (full strength) 
Each Tablet Contains: Each Tablet Contains: 
ESTRIOL 0.135 mg. ESTRIOL 0.27 mg. 
ESTRADIOL 0.3 mg. ESTRADIOL 0.6 mg. 
ESTRONE 0.7 mg. ESTRONE 1.4 mg. 


INDICATIONS: Replacement therapy for naturally occurring or surgically 
induced estrogen deficient states, including the menopause syndrome and 
post-menopausal conditions. 
CONTRAINDICATIONS: Women having familial or personal history of 
mammary or genital cancer. 


PRECAUTIONS: Estrogen should not be administered to women with 
recurrent mastitis or abnormal mammograms except in instances where 
the physician feels that treatment is warranted despite the possibility of 
aggravation of the mastitis or stimulation of undiagnosed estrogen de- 
pendent neoplasia. 


The physician should be alert to the earliest manifestation of thrombotic 
disorders. Should this problem occur, discontinue estrogen therapy im- 
mediately. The long range effect of estrogen on nursing infants has not 
been established. 


Hypercalcemia may occur in as many as 15 percent of breast cancer pa- 
tients with metastases, and this usually indicates progression of bone 
metastases. This occurrence depends neither on dose nor on immobiliza- 
tion. In the presence of progression of the cancer of hypercalcemia, estrogen 
administration should be discontinued. The use of any estrogen in preg- 
nancy is not recommended. 


Ne AEREE 


A complete pretreatment physical examination should be performed with 
special reference to the pelvis and breast. To avoid continuous stimulation 
of the uterus and breast, cyclic therapy is recommended (3 weeks on medi- 
cation and 1 week off). Withdrawal bleeding may occur during the one week 
off medication. If unexplained or excessive vaginal bleeding occurs, the 
physician should check for the organic pathology. 


Pre-existing fibromyomata may increase in size while using estrogen. For 
this reason, patients should be examined at regular intervals. Treatment 
with estrogen may mask the onset of the climacteric. Certain liver and en- 

- docrine function tests may be affected by exogenous estrogen administration. 
DOSAGE: Orally, for the relief of menopausal symptoms, HORMONIN 
NO. 1, 1 or 2 tablets daily according to severity of symptoms; HORMONIN 
NO. 2, 1 tablet daily. The initial dosage may be decreased to establish main- 
tenance dosage. To avoid possible continuous stimulation of the breast and 
uterus, cyclic therapy may be employed. In severe cases, initial therapy 
may be supplemented with parenteral estrogens. 


CArnriCk LABORATORIES 


DIV. G. W. CARNRICK CO.. 65 HORSE HILL ROAD. CEDAR KNOLLS, NJ. 07927 








GENIUS IS SUPERLATIVE ATTENTION 
TO MINUTE DETAILS. 


At Corometrics, we also believe in paying close attention to the details which are provided us by our 
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The influence of aspirin on the course of 
induced midtrimester abortion 


JENNIFER R. NIEBYL, M.D. 
DAVID. A. BLAKE, Pu.D. 

LONNIE S. BURNETT, M.D. 
THEODORE M. KING, M.D., Pu.D. 
Baltimore, Maryland 


Prostaglandins appear to mediate the uterine contractions of abortion and labor, and 
aspirin has been shown to be an inhibitor of prostaglandin synthesis. In this double-blind, 
placebo-controlled, prospective, and randomized study, aspirin was administered orally in 
doses of 600 mg. every 6 hours to patients undergoing induced midtrimester abortions 
with hyperosmolar urea and oxytocin augmentation. The mean injection-abortion interval 
was significantly prolonged by aspirin in nulliparous patients (aspirin 32.3 + 3.3 hr. us. 
placebo 21.5 + 3.5 hr.) and no aspirin-treated nullipara aborted in less than 18 hours. 
There was no significant difference between treatment groups in the mean 
injection-abortion interval in the multiparous patients at the dose of aspirin used. The 
effectiveness of aspirin in the prolongation of the injection-abortion interval has potential 
therapeutic implications for the treatment of premature labor. 





SEVERAL AUTHORS’? have speculated that prosta- 
glandins may, mediate the uterine contractions of 
abortion and labor. Prostaglandins have been found to 
be low or absent from amniotic fluid and blood of 
patients at all stages of pregnancy who are not in 
labor. + 5 Prostaglandins are present in high concen- 
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trations, however, in amniotic fluid and blood of 
patients during labor and spontaneous abortion,” + 5 
and are released into the amniotic fluid after extra- 
amniotic injection of hypertonic saline for induction of 
abortion.' In addition, inductions of abortion and of 
labor at term have been successfully accomplished by 
infusions of prostaglandins.® 7 These observations 
suggest that prostaglandins may have an important 
role in abortion and labor. 

Aspirin has been shown to block the production and 
release of prostaglandins in vitro in guinea pig lung,’ in 
human platelets,® and in dog spleen.’ In one retro- 
spective study,* patients taking high-dose salicylate 
during pregnancy have been found to have a sig- 
nificant increase in the average length of gestation, in 
the frequency of postmaturity, and in the mean 
duration of spontaneous labor, although some of these 
patients had underlying diseases and were not 
screened for other drugs which might have influenced 
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Table I. Effect of aspirin on the course of induced 
midtrimester abortion in multiparous patients* 


Number 12 12 


Aspirin 


Maternal age (yr.) 22.8 + 0.9 24.441.3 
Gestational age (wk.) 18.6 + 0.5 19.3 + 0.4 
Est. blood loss (ml) 354 + 66 246 + 65 
Inject.-ab. interval (hr.) 20.0 + 3.9 17.1 + 2.5 
Inject.-ab. interval, 6.5 — 43.2 6.8 — 30.8 


range (hr.) . $ 
aa e e a a o 
* Values are means + S.E.M. , 


Table II. Effect of aspirin on the course of induced 
midtrimester abortion in nulliparous patients* 


Number 12. 12 


Aspirin . 


Maternal age (yr.) 18.8 + 0.8 18.7 + 0.7 
Gestational age (wk.) 18.5 + 0.7 19.3 + 0.4 
Est. blood loss (ml.) 274 +51 410 + 82 
Inject.-ab. interval (hr.) 21.5 43.5 32.3 + 3.3+ 
Inject.-ab, interval 7.7 — 38.5 18.0 — 51.3 


range (hr.) 


* *Values are means + S.E.M. 
Significantly different from placebo at p < 0.05 {t test). 


the above-mentioned parameters. It has been previ- 
ously shown that in patients undergoing hypertonic 
saline-induced midtrimester abortion, oral administra- 
tion of indomethacin or acetylsalicylic acid prolongs 
the injection-abortion interval." 

The present study was undertaken to determine the 
effect of oral administration of acetylsalicylic acid in 
low doses on the injection-abortion interval in patients 
undergoing hyperosmolar-urea—induced midtrimester 
abortion. These patients also received continuous 
oxytocin infusion during the injection-abortion inter- 
val. 


Patient population 

The study group was selected from those patients 
who had already been approved for midtrimester 
abortions and who gave informed written consent to 
participate. All patients had hematocrit and stool 
guaiac determinations. A- screening urinalysis for 
salicylates, alcohol, and the common drugs of abuse 
was performed for each patient. Disqualifying charac- 
teristics included: positive urinalysis for salicylates, 
alcohol, or the common drugs of abuse; admitted use 
of any drug within the 7 days before amniocentesis; 
history of sensitivity to salicylates; hematocrit less than 
30 per cent; positive stool guaiac; history of peptic 
ulcer disease. 
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Study design 


All subjects received an intra-amniotic injection of 80 
Gm. of urea as a 58 per cent solution in 5 per cent 
dextrose in water and all received a continuous 
intravenous infusion of oxytocin at 333 mp per minute 
until the abortion was complete. The patients were 
studied in two groups, nulliparous and multiparous. A 
double-blind, randomized, prospective study was done 
with two treatment groups—aspirin and placebo. The 
selection of the treatment group was according to a 
table of random numbers in the order in which the 
patients presented. Patients were given hard gelatin 
capsules containing either 300 mg. of aspirin or lactose 
as a placebo. The dosage regimen of two capsules 
orally every 6 hours was started approximately 1 hour 
before the urea injection and continued until the time 
of abortion or until 30 hours after the first dose, 
whichever occurred first. Immediately before the 
amniocentesis, maternal blood and urine samples were 
obtained for determination of salicylate levels,!? and 
the urine specimen was analyzed qualitatively for the 
presence of other drugs. Amniotic fluid aspirated just 
before the urea was injected was also analyzed for 
salicylate. A second blood salicylate level was obtained 
at 12 hours, just before the third dose of aspirin. No 
patient had vagina] bleeding or nausea sufficient to 
necessitate discontinuation of the study drug. 

The aspirin-treated group was compared with the 
placebo group with respect to the following param- 
eters: maternal age, gestational age, injection-to-abor- 
tion interval, total estimated blood loss, incidence of 
complications, and analgesic requirements. 

Gestational age was determined from a chart relating 
fetal foot length to gestational age.“ Blood loss was 
estimated by adding the weights (over tare) of all 
perineal pads used during the abortion procedure and 
up to 2 hours after completion of the abortion. 


Results 


Results for multiparous patients are shown in Table 
I and for nulliparous patients in Table I]. There were 
no statistically significant differences in the means of 
maternal age or gestational age between, treatment 
groups. Although there was a tendency for increased 
blood loss in the aspirin-treated nulliparas, the differ- 
ence in mean blood loss between the two groups was 
not statistically significant by t test. There was no 
significant difference in the mean injection-abortion 
interval between treatment groups in the multiparous 
patients, but in the aspirin-treated nulliparous group 
there was a significant prolongation of the mean 
injection-abortion interval (p < 0.05, t test). The 
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shortest interval among the aspirin-treated nulliparas 
was 18 hours, whereas seven out of 12 of the 
placebo-treated patients had intervals of less than 18 
tours (p < 0.01, chi square). Fig. 1 illustrates the mean 
injection-abortion intervals in all four groups. 

Amniotic fluid salicylate levels at the time of 
zmniocentesis ranged from nondetectable to 2.0 mg. 
per 100 ml., with a mean of 0.4 mg. per 100 ml. for all 
aspirin-treated patients. The mean blood salicylate 
level at the time of urea injection was 4.9 + 0.5 mg. per 
100 ml. for the nulliparous patients, and 4.3 + 0.7 mg. 
per 100 ml. for the multiparous patients. At 12 hours 
after injection the levels were 5.6 + 0.8 mg. per 100 
ml. for the nulliparous group and 4.7 + 0.5 mg. per 
100 ml. for the multiparous group. The tendency for 
blood salicylate levels to correlate positively with the 
injection-abortion intervals was not statistically sig- 
nificant by t test. 

Complications were few in each group. There was 
one case of endometritis and one transverse cervical 
laceration in the placebo group. One patient in the 
aspirin group presented later with retained tissue 
which required curettage. There was no difference in 
analgesic requirements between treatment groups. 


Comment 


The results of this study demonstrate that in nul- 
- liparous patients, relatively low doses of aspirin can 
delay the injection-abortion interval in patients under- 
going induced midtrimester abortion with intra- 
amniotic hyperosmolar urea and continuous intrave- 
nous oxytocin. The mean injection-abortion interval 
was prolonged, and no aspirin-treated patient aborted 
in less than 18 hours. It may be that higher doses of 
aspirin would be effective in multiparous patients. It is 
possible that the higher cervical resistance in nullipa- 
rous patients makes them more susceptible to prolon- 
gation of the injection-abortion interval by inhibition 
of uterine activity. Perhaps at these dosage levels the 
aspirin effect was not sufficient to overcome that of 
oxytocin in the multiparous patient. In the study of 
Waltman, Tricomi, and Palav," the effect of parity was 
not evaluated, yet aspirin at the same dosage used in 
the present study significantly prolonged the saline- 
induced abortion in women of all parities combined. It 
should be noted, however, that these investigators did 
not administer oxytocin to all patients, reserving it for 
certain indications. 

Experimental evidence suggests that aspirin and 
other nonsteroidal acidic anti-inammatory drugs 
exert their pharmacologic effects through inhibition of 
prostaglandin formation. The results of the present 
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Fig. 1. Effect of aspirin (600 mg. every 6 hours postoperative- 
ly) on the mean injection-abortion interval after intra- 
amniotic instillation of hyperosmolar urea. Intravenous 
oxytocin infusion was administered throughout the injec- 
tion-abortion interval. Aspirin-treated nulliparas but not 
multparas had a significantly longer interval than placebo- 
treated controls. i 


study contribute to the growing body of evidence 
which suggests that prostaglandin formation is an 
important determinant in the development of strong 
and coordinated uterine contractions in a variety of 
obstetric situations. Furthermore, these results support 
the hypothesis that hyperosmolar agents such as urea 
exert their abortifacient effect through a prosta- 
glandin-dependcat mechanism. Thus, patients in- 
cluded in studies of abortifacients should be screened 
for usage of drugs which may inhibit prostaglandin 
formation. In this regard the recent report of Mac- 
Donald and associates™ is of interest. They induced 
midtrimester abortions in 10 of 12 patients with 
intra-amniotic injections of arachadonic acid, a pros- 
taglandin precursor, but it is of note that both 
nonresponders had recently ingested aspirin. 

The effectiveness of aspirin in the inhibition of 
uterine contractions has potentially important thera- 
peutic implications for the treatment of premature 
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labor. Recommendations of aspirin for this purpose 
must await clinical trials of its efficacy and safety. 


We are grateful to Paul S. Lietman, M.D., Ph.D., for 
helpful suggestions in the design of this investigation. 


March 15, 1976 
Am. J. Obstet. Gynecol. 


‘Christine Dively, B.S., Frances Cohen, B.S., Barbara 


Miyasaki, B.S., Betsy Todd, R.N., and Nancy Klein, 
R.N. provided expert technical assistance. 
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The obstetrician’s role in reducing the risk of 
aspiration pneumonitis 


With particular reference to the use of oral antacids 


‘ROBERT B. ROBERTS, M.D., F.F.A.R.C.S. 


MICHAEL A. SHIRLEY, M.D. 
New York, New York , 


Aspiration of gastric contents is the commonest cause of maternal anesthetic death. If the 
pH of the contents is below 2.5, morbidity and mortality rates are likely to be higher than’ 
if the pH is above 2.5. A study of 146 patients in labor shows that one in four patients is 
“at risk” to acid aspiration. No time interval between last meal and either onset of labor 
or delivery can guarantee an empty stomach. The use of oral antacids during labor 
reduces the number at risk to 1 in 35. Other methods by which the eee may 


contribute to reducing the risk are discussed. 


ACID ASPIRATION pneumonitis is usually considered 
an anesthetic complication. This apportionment of 
blame, however, has detracted from a full appreciation 


of the role that can be played by the obstetrician in its, 


prevention: The role of gastric acidity in the etiology of 
aspiration pneumonitis has been clearly established.*~* 
Recently, the value of oral antacid administration in 
significantly neutralizing gastric acidity has been con- 
clusively demonstrated.‘ ‘As the logistics of obstetric 
practice in the United States often excludes. the 
anesthesiologist, at least until delivery is imminent, the 
required prophylactic measures demand the full in- 
volvement of the obstetrician. 


The etiology of aspiration pneumonitis 


Hall® in 1940 drew attention to the frequency of 
aspiration pneumonitis in obstetrics. It is interesting to 
note in passing that he entitled his paper “Aspiration 
pneumonitis: an obstetric hazard.” Of the 14 cases he 
reported, three were during cesarean section. The 
syndrome of acid aspiration is now associated with the 
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name of Curtis Mendelson,’ who, in a classic paper in 
1946, showed that 96 per cent of 66 cases of aspiration 
involved acid gastric contents. In animal experiments 
reported in the same paper; he clearly demonstrated 
that the primary etiologic factor in aspiration 
pneumonitis was the acidity of the aspirate and that a 
pH of below 2.5 was required to produce the 
pathognomonic picture of cyanosis, tachycardia, dys- 
pnea, and expiratory wheezing which could often lead 
to death. Other workers* 3 have confirmed the impor 
tance of this low pH and have shown that pepsin and 
trypsin alone have minimal effects on this tracheo- 
bronchial tree. Gastric juice neutralized to a pH of 
above 2.5, if aspirated, does not produce the syn- 
drome. 

The exact volume of acid gastric content required to 
produce the acid aspiration syndrome in human 
subjects is unknown. However, 1 ml. per kilogram of 
acid gastric juice injected into the trachea in dogs will 
produce the syndrome; increasing this dose does not 
significantly add to the severity of the pneumonitis.® 
More recent, as yet unpublished, work in the rhesus 
monkey by Roberts and Adamsons shows that doses 
over 0.4 ml. per kilogram can produce significant 
changes i in the lung, though not necessarily fatal to the 
animal. This translates approximately to 25 ml. in the 
adult human female and based on this we have 
suggested that a patient “at risk” be defined as that 
patient with at least 25 ml. of gastric juice of pH below 
2.5 in the stomach at delivery.* 
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Fig. 1. Mean gastric content volume aspirated at delivery in 
146 patients in labor related to the time between last meal and 
delivery. 


. 


Prophylaxis by oral antacids 
* Any method, therefore, which either reduces gastric 
content volumg to below 25 ml. or raises gastric pH to 
above 2.5 can reduce the number of patients at risk. In 
his original paper Mendelson suggested the use of 
warm antacids both as an emetic and a buffer for 
residual acid. In 1966 Taylor and Pryse-Davies? 
recommended administration of oral antacids during 
labor and the practice gained some acceptance in the 
United Kingdom and a few other countries. Unfortu- 
nately, the United States was not among -these coun- 
tries until 1974, when Roberts and Shirley’ showed 
conclusively that the use of antacids prior to cesarean 
section reduced the number of patients at risk from 
one in four to one in 48. A highly significant feature of 
this work was the recognition that patients for elective 
cesarean section were equally, if not more, at risk than 
patients for . emergency cesarean .section. As the 
possibility exists that patients who deliver vaginally may 
somehow demonstrate different gastric physiology 
from those whose labor ends in cesarean section, a 
further study has been undertaken. The purpose of 
the study was to try to identify those patients in labor at 
risk to aspiration pneumonitis and to assess the value of 
oral antacids in maintaining the gastric pH level above 
2.5. 

Method 

A total of 146 consecutive patients in labor receiving 
general anesthesia when one or other of the authors 
was physically present were studied. Of these, 70 were 
given 15 ml. of an oral mixture of hexitol-stabilized 
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magnesium and aluminum hydroxide* within 4 hours 
of delivery, 55 received no oral antacid, and 21 were l 
given the antacid more than 4 hours prior to delivery. 
There were 82 patients who delivered vaginally arid 64 
who underwent cesarean section. (Oral antacids are ; 
now given routinely every 3 hours at our institution. At 
the start of our study, however, their’ administration 
was ordered only by one of the authors; patients who 
received no antacid in this study were those for whom 
the authors were not present in time to order it.) Each 
patient was preoxygenated before induction with 
sodium thiopental and endotracheal intubation was 
performed after relaxation with  succinylcholine. 
Head-up position and cricoid pressure were utilized in 
all cases. Anesthesia was maintained with nitrous oxide 
and oxygen, occasionally 0.5 per cent methoxyflurane 
being added. For cesarean section further doses of 
succinylcholine or d-tubocurarine were used as re- 
quired. Gastric aspiration was always performed prior 
to the administration of d-tubocurarine due’ to its 
known ability to release histamine. After intubation a 
No. 18 Levin tube was passed into the stomach, which 
was. emptied as far as possible. The volume, of gastric 
contents aspirated was measured and the pH estimat- 
ed.} The color of gastric contents ranged from clear to 
deep green. The latter, suggesting the presence of bile, 
was not always associated with a high pH. Small 
portions of undigested food material were often 
present (large particles obviously could not be aspi- 
rated through a No. 18 Levin tube)..On occasion, a 
watered-down suspension’ of the antacid itself was 
retrieved. It is impossible to tell whether the stomach 
had been completely emptied by. this aspiration; all 
volumes expressed in the results are thus minimum 
volumes present, though they are expressed as the 
maximum volumes obtained. Time of last meal (ignor- - 
ing sips of water taken later), time of onset of labor 
contractions, and time of antacid administration were | 
recorded. Also noted were parity, maternal weight, 
infant’s condition, and other drugs used during labor. 


Results . 

Fig. 1 to 4, showing the mean and maximum 
volumes of gastric contents aspirated -related to both 
the time from the last meal to delivery and to the onset 
of labor, demonstrate that no time interval since the 
last meal guarantees a low volume of juice in the 
stomach. Patients who ate after labor started, irrespec- 


*Wingel, Winthrop Laboratories, Division of Sterling 
Drugs Inc., New York, New York. - 


TLL. Labomatic, Instrumentation Laboratories, I Inc., Lex- 
ington, Massachusetts. 
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Fig. 2. Maximum gastric content volume aspirated at delivery 
.in 146 patients in labor related to the time between last meal 
arid delivery. 


tive of the time in labor, showed exceptionally high 
volumes. Though ‘mean gastric volume content de- 
créases with the time since the last meal (at least up to 
16 to 20 hours) no time interval guarantees a gastric 
volume of below 25 ml. The volume curves also 
demonstrate that there is no significant difference in 
the volume of gastric juice likely to be in the stomach at 
delivery whether labor progresses to vaginal delivery 
or terminates in cesarean section. 

` Table I shows that, while’ 13 out of 55 patients who 
ed no antacid were, by our definition, “at risk,” 
only two patients out of 70 who had received antacid 
within 4 hours of delivery could be so classified. When 
the antacid had been given more than 4 hours before 
delivery, five out of 21 patients were still “at risk.” The 
difference in the number at risk between those patients 
receiving their antacid within 4 hours of delivery and 
the others is highly significant. 

A previous series® of elective cesarean sections has 
shown similar results: seven out of 24 patients receiv- 
ing no antacid weré “at risk” and of 31 who did receive 
antacid none was “at risk.” 

‘If pH alone is considered (without reference to 
volume) 40 per cent of patients who received no 
antacid, 48 per cent of patients who received antacid 
more than 4 hours before delivery, and 10 per cent of 
patients who did receive antacid within 4 hours of de- 
‘livery-had a pH of below 2.5. No significant differ- 
ence could be detected’ between those who delivered 
vaginally and those by cesarean-section. í 

. As acid aspiration pneumonitis is due to a combina- 
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Fig. 3. Mean gastric content volume aspirated at delivery in 
146 patients in labor related to the time between last meal and 
onset of labor. Asterisk indicates patients who ate after labor 
‘started. 
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Fig. 4..Maximum gastric content volume aspirated at delivery 
in 146 patients in labor related to the time between last meal 
and onset of labor. Asterisk indicates patients who ate after 
Tahoe ramen: 


tion of pH and volume, we believe that the results 
shown in Table I, considering both factors, give a more 
realistic appraisal of the value of oral antacids. 

Fifty per cent of patients whose last meal was within 
12 hours of delivery and 33 per cent of patients who 
had eatén more than 12 hours before delivery had a 
pH of below 2.5 if no antacid had been given. Four out 
of six patients whose last meal was more than 20 hours 
before delivery and who ‘had received no antacid had a 
pH below 1.8. As mean volume increases also in 
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Table I. Number of patients “at risk” (volume of gastric aspirate > 25 ml., pH of gastric aspirate < 2.5) 
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Elective cesarean 





` Cesarean 
f sectiont Vag. del. Total section t 
Within 4 hr. 1 8%) 1 25%) 2 (3%) | 0 (0%) 
of delivery n= 31 n= 39 ` n= 70 É n= 31 
More than 4 hr. 4 (36%) 1 (10%) 5 (24%) 4° l “= 
before delivery n=11 . n=10 n=21 
. - 18 (24%) 
; n= 76 : 
No antacid 4 (18%) 9 (28%) 13 (24%) 7 (29%) 
n= 22 n= 33 n= 55 n= 24 
*WinGel 15 ml. 
{For comparison (from Roberts and Shirley.*) : 


Table II. Influence of weight on mean gastric 
content volume at delivery i 


l [srw | . >160 lb. - <160 lb. 


In labor - 82 ml 26 ml 
(n = 45) (n = 79) 
Not in labor 17 ml 15 ml 
ý . {n = 20) (n = 29) 


Table III. Influence of scopolamine during labor 
on mean gastric content volume and pH 


With No 
scopolamine |. scopolamine 


„Mean volume (ml.) 38 51 


{all patients in labor) Yn =-47) (n = 99) 
pH (mean and range) 3.51(1.3-7.88) 2.98(1.35-6.6) 
(only patients receiving (n = 27) (m = 28) 


no antacid) 


patients fasting for over 20.hours, it would appear that 
such patients are particularly at risk and that the 
comment “she has not eaten since yesterday” should be 
taken as a warning rather than as reassurance. 
Patients in labor who weighed over 160 pounds had 
significantly higher volumes of gastric juice at delivery 
than those who weighed less (Table II). As this did not 
hold true for the patients who underwent elective 
cesarean section, weight does not seem to be an 
intrinsic cause but rather a reflection on the eating 
habits of such patients, many of whom had eaten after 
the onset of labor. The use of scopolamine during 
labor had no significant effect on either volume or pH 
(Table III). l 
‘While it would seem reasonable to believe that the 
administration. of antacids during labor would in itself 
increase gastric content volume, the mean volume of 


Table IV. Mean gastric content volume at delivery | 
in 146 patients in labor , 


Antacid | ` Volume iat 


Within 4 hr. 44 ml. 
(n = -70) 45 ml. 
More than 4 hr. 49 ml. (n = 91) 
(n = 21) 
None given 48 ml. 
(n = 55) 


those patients who received antacid was, in fact, no 
different from that of those who did not (Table IV). 
Raising the pH of intragastric contents is known to 
have other effects, such as an increase in tone at the 
cardioesophageal junction;® this in itself may decrease 
the likelihood of regurgitation. Fig. 5 shows that 
provided the antacid is given within 4 hcurs of delivery 
few patients exhibit a pH of below 2.5. In those 
patients receiving oral antacid more than 4 hours 
before delivery 48 per cent had a pH of below 2.5 and 
five out of 21 could be defined as “at risk.” Though 
these figures are too small for definite conclusions, they 
suggest that not only was the antacid ineffective but 
that acid rebound, which might actually increase the 
risk, occurred. ` 


Comment 


In 1968, of 950 maternal deaths in the United States, 
8 per cent were estimated to be due to anesthesia,” 
establishing it as the fourth largest cause of maternal 
death after hemorrhage, toxemia, and infection. In 
1951 Merrill and Hingson™ estimated that 100 mater- 
nal deaths a year were due to aspiration; in 1961 
Phillips and his co-workers” estimated an average of 
one maternal aspiration death a year for each com- 
munity of one million people. 
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Fig. 5. Percentage of patients with gastric pH above and below 2.5 related to the time since 
administering antacid orally (n with antacid = 91, n without antacid = 55). 


Table V.* Steps that have been recommended to minimize risks of aspiration in parthrients, and disadvantages 


thereof (from various sources) 


Recommended step | Disadvantage 


1. NPO during labor 
2. Preanesthetic emptying of stomach by ` 


Patient may eat before admission. Gastric contents increased during long labor 


a. N-G tube 


b. Apomorphine 


Theoretically ideal; unpleasant; effectiveness doubtful, time-consuming. False 
sense of security 
Circulatory collapse reported. Undiagnosed esophageal pouch or hiatus herfiia 


: possible 
3. Awake intubation 


Barbaric without local anesthesia. Vomiting and aspiration possible if laryngeal 


reflexes obtunded by local anesthetic 


4. Head-up or anti-Trendelenburg 


. Cricoid pressure 


Intubation difficult. If regurgitation or vomiting occurs, aspiration inevitable. 
Intragastric pressure high after succinylcholine 
Skilled assistant needed. Rupture of esophagus with vomiting 


- Head-down and/or inhalationalinduction Flammable agents often used. Fetal depression. Unprotecteg trachea 


5 

6 

7. Lateral position 

8. Mandatory endotracheal intubation 


Obstructed airway enhances vomiting 
Inexperienced intubators not always successful. Aspiration still possible before, 


during, and after intubation 


9. Oral antacids 
10. Regional anesthesia 


May not be effective with large gastric volumes 
Aspiration still possible, especially if patient is also sedated. Other complications 
may be higher than with general anesthesia 





*Reprinted with permission from Roberts, R. B., and Shirley, M. A.: Anesthesia and Analgesia 53:859, 1974. 


The system of classification of deaths in the United 
States does not show the precipitating factor which led 
to the terminal illness. Therefore, it is difficult to assess 
accurately the percentage of maternal anesthetic 
deaths due to aspiration of gastric contents. Studies 
from the United Kingdom, however, show that over 
half of all such deaths are due to this cause. The report 
on confidential inquiries into maternal deaths in 
England and Wales? from 1967 through 1969 in- 
criminated anesthesia in 7.2 per cent of maternal 
deaths. Of the 50 anesthetic deaths reported during 


this period, 26 were due to inhalation of gastric juice. 


Thirty-six anesthetic deaths were associated with 
cesarean section, of which 24 had an “avoidable 
factor.” 

The incidence of cesarean section is increasing; in 
the United States it has now reached over 7 per cent 
and in teaching institutions is often double this figure. 


The safety of modern anesthesia is sometimes quoted 
as a factor influencing the choice of cesarean section in 
some patients and in view of this fact the increase in 
anesthetic deaths is particularly ominous. 

The obstetrician’s role. Many of the methods 
recommended for decreasing the incidence of aspira- 
tion during delivery together with some of their 
disadvantages are listed in Table V. Many of these 
relate to anesthetic techniques but many refer to items 
directly under the obstetrician’s control. The primary 
blame for any inadequacies in obstetric anesthesia lies 
with the difficulty in obtaining anesthetic staff espe- 
cially for obstetric coverage. In the United States a 
report of The Commission on Maternal Health™ in 
1970 found that 30 per cent of hospitals had no M.D. 
coverage at all and 22 per cent no nurse anesthetist 
coverage. Only 6 per cent of hospitals had M.D. 
coverage for the full 24 hours and only a further 14 
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Table VI. Summary of recommendations by which the obstetrician can reduce acid aspiration pneumonitis 


physician to monitor such blocks during the delivery 


~T & Crip OF O 


s Emphasize to every patient the importance of not eating or drinking once labor has started 
. Administer to every patient 15 ml. of an oral antacid every 3 hr. during labor or 1 hour prior to elective cesarean section 
. Encourage the use of local and regional anesthetic techniques ; 


- Do not discourage the anesthesiologist from endotracheal intubation during general anesthesia 
Remember that any obstetric patient may have a full stomach irrespective of the time since the last meal 
. Acquire expertise in intubation and ventilation if you administer your own regional blocks. Ensure the presence of a second 


- Insist on the same standard of anesthetic care and coverage for obstetric patients as you do for gynecologic patients 





per cent had CRNA coverage. Obstetricians can and 
should exert more pressure both on their department 
of anesthesiology and on the administrators of their 
hospital to provide personnel and funds for the proper 
care of maternity patients requiring anesthesia. “Since 
the obstetrician is the primary physician for the 
parturient, he has a major responsibility in making 
adequate anesthesia coverage available.” 

Even if a patient is scheduled for prepared childbirth 
or for regional anesthesia, the emergency situation or 
the failed regional may call for a general anesthetic in 
amy parturient. The significantly higher volume of 
gastric juice present in those patients who ate after 
labor started (Figs. 3 and 4) is an overwhelming 
argument for the obstetrician emphasizing the extreme 
importance of the patient not eating if she even 
suspects that she is in labor. Particular attention should 
be paid to this point during prenatal visits rather than a 
mere passing mention. 

The increased popularity of prepared childbirth 
methods and the use of pudendal block and local 
infiltration contribute significantly to a reduction in 
anesthetic morbidity and deaths. Obstetricians can 
encourage this trend. Bowing to the wishes of a patient 
to be “completely out” during labor and delivery 
carries a serious risk which few patients fully ap- 
preciate. It is incumbent upon the obstetrician to 
appraise the patient of this risk. See the recommenda- 
tions in Table VI. 

Regional anesthesia dramatically reduces the risk of 


aspiration pneumonitis; this risk, however, is not totally. 


eliminated.’® Contrary to popular belief the presence 
of active laryngeal reflexes is not a 100 per cent 
‘guarantee against aspiration. If the reflexes are 
partially obtunded by sedation or if the regurgitation is 
massive the risk is increased. Regional anesthesia also 
has its own complications, mainly hypotension and 
total spinal anesthesia. It is impossible for an obstetri- 
cian to monitor adequately regional anesthesia insti- 
tuted by himself and devote his full attention to the 
delivery of the infant. The presence of a second 
physician, or, at least, a fully trained nurse with no 
other duty in the delivery room, should’ be mandatory. 


While it is appreciated that many obstetricians are 
highly skilled in the use of spinal, caudal, or epidural 
techniques they should be equally trained and pre- 
pared for emergency procedures such as endotracheal 
intubation, ventilation, and external cardiac assistance. 
Though endotracheal intubation does not guarantee 
that aspiration cannot occur either immediately prior 
to intubation or following extubation, it nevertheless 
adds considerably to the safety of a general anesthetic. 
The competent anesthesiologist, who feels that intuba- 
tion is indicated in anesthetizing a patient who may 
have a significant volume of highly acid gastric juice, 
should not be discouraged by the obstetrician, whose 
concern about postintubation sore throat is usually 
exaggerated. Even the 5 to 8 per cent of patients who 
may be expected to have a sore throat for the first 24 
hours are more likely to complain about their perineal 
sutures. Induction and intubation should be per- 
formed before the patient is placed in the lithotomy 
position, as this position increases intragastric pressure 
significantly. ; 
Analgesic concentrations of nitrous exide,’ tri- 
chlorethylene, or methoxyflurane, combined with 
local infiltration or pudendal block may be adminis- 
tered to patients without their losing either conscious- 
ness or protective reflexes. These patients rarely, if 
ever, require intubation though, naturally, facilities for 
suction and intubation must be at hand. If general 
surgical anesthesia is induced, however, by either 
intravenous or inhalation agents, we feel that these 
patients should be intubated. In the ACOG Technical 
Bulletin No. 11, February 1969 (revised October 1973), 
on p. 2 appears the following statement: “2. If, how- 
ever, general anesthesia is medically indicated for de- 
livery, a cuffed endotracheal tube should be inserted.” 
Finally, the benefits of oral antacid therapy are now 
beyond doubt. Unpublished animal work by Roberts 
and K. Adamsons, Jr., shows that aspiration of the 
antacid itself or of gastric juice neutralized by the 
antacid causes no more than temporary hypoxia from 
obstruction and has no irritant effect on the tracheo- 
bronchial tree. We suggest a 3 hour regimen of oral 
antacid administration during every labor; this appears 
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logistically feasible and yet is well within the 4 hour 
deadline. Most labors are managed by obstetricians; 
the anesthesiologist, if he participates at all, is often 
called immediately prior to delivery. The institution of 
routine oral antacid prophylaxis will rest in most cases 
with the obstetrician. , 

As this paper is concerned with prevention of 
aspiration, a detailed description of the treatment is 
not relevant. Based on this work, however, we do 
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Effect of estradiol-17B on blood flow to reproductive 
and nonreproductive tissues in pregnant ewes 
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Denver, Colorado ` 


The effect of estradiol- 17 BCL peg per kilogram) on regional blood flow and cardiac output 
was studied by means of radionuclide-labeled microspheres in 6 nonpregnant and 13 
pregnant ewes five to seven days after operation. Estradiol caused vasodilation in 
myometrium, endometrium, and placental cotyledons throughout pregnancy, but these 
responses were significantly less than the fifteenfold increase seen in the nonpregnant 
ulerine tissues. Significant vasodilation also occurred in the ovaries, cervix, vagina, 
uterine tubes, mammary gland, skin, and adrenal glands of pregnant ewes. Cardiac 

e output increased by 14 per cent. No significant change in uterine oxygen consumption 
was associated with the increase in blood flow to the pregnant uterus. 


DURING THE COURSE of pregnancy there are large ° 


increases in placental, myometrial, and endometrial 
flows.* The factors responsible for these changes 
are unknown.” Indirect evidence supporting the 
hypothesis that estrogéns play an important role is 
derived from the considerable increase of uterine 
blood flow followirig the intravenous injection of 1 ug 
per kilogram of estradiol-178 (Ez) in nonpregnant, 
oophorectomized ewes® and marked dilation by E; of 
the arterioles of the uterine caruncles, later to be the 
arterioles of the placental cotyledons in the sheep.” 
Furthermore, Greiss and Marston? have reported a 43 
per cent increase in the uterine blood flow of ewes in 
the last third of pregnancy following the systemic 
infusion of exogenous ‘estrogens. These observations 
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raise the question whether placenta] blood flow can be 
increased by the administration of estrogens. 

It is the purpose of this report to describe the 
circulatory changes caused by the intravenous injection 
of E, in sheep in various stages of gestation. The 
microsphere method was used in order to determine 
the blood flow to different organs and tissues before 
and after estrogen stimulation. 


Material and methods 


Six nonpregnant’ and 15 pregnant Western ewes 
with gestations from 38 to 139 days were studied. Two 
of the pregnant ewes, at 90 and 140 days of gestation, 
respectively, were not able to stand up after operation, 
appeared sick, and showed a progressive decline of 
uterine blood flow over a five-day period. These two 
ewes have been excluded from the Results section. 

Experimental design. The biological preparation 
consisted of ewes with electromagnetic flow probes 
implanted around both uterine arteries and indwelling 
catheters in the following locations: (1) both femoral 
arteries, (2) the high inferior vena cava via a femoral 
vein, (3) the left ventricle via the left common carotid 
artery, and.(4) the major vein draining each side of the 
uterus in the pregnant animals. All catheters and flow 
probes were placed as one surgical procedure. Post- 
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Fig. 1. Continous recording of blood flow in the right and left uterine arteries at 38 days of gestation 
in a sheep with twin pregnancy. Indicated are the times of the microsphere infusions and the 


two-minute intravenous infusion of estradiol. 


operatively, the animals were maintained in large 
restraining pens, and uterine blood flow was measured 
daily with square-wave electromagnetic flow meters.* 

Venous and arterial pressures were measured simul- 
taneously with the uterine blood flow. The flow and 
pressure signals were electronically integrated and 
recorded.j When the animals were fully recovered 
from the operation, usually within five to seven days, 
and while they remained standing in their stalls, 
radionuclide-labeled- microspheres were infused into 
the left ventricle before the intravenous injection of 1 
ug per kilogram of E, and at the time of maximum 
uterine vasodilation as evidenced by continuous flow 
meter’ monitoring (Fig. 1). The injection of the 
hormone lasted two minutes. The maximum vasodila- 
tion occurred approximately 100 minutes after the 
injection. 

In order to assess the effect of estradiol on uterine 
oxygen consumption, arterial and uterine venous 
blood samples for Oz determinations were drawn from 
seven of the pregnant ewes immediately before the 
administration of the hormone and again when the 
maximum vasodilatory effect of E, was observed. 
Uterine oxygen consumption was determined as the 
product of total uterine blood flow times the uterine 
arteriovenous oxygen content difference. : 

Surgical procedures. All food was withheld from the 
animals 48 hours prior to surgery, with ad libitum 


*Micron Instruments, Inc.. 1519 Pontius Ave., Los 
Angeles, California 90025. 

tModel 220, Brush recorders, Gould, Inc., 18901 Eudid 
Ave., Cleveland, Ohio 44117. 


access to water. On the. day of operation they were 
sedated. with intravenous pentobarbital (5 mg. per 
kilogram), and a radidpaque catheter (1.2 mm. inside 
diameter by 2.2 mm. outside diameter) was passed into 
the left ventricle as previously described. The sheep 
were then given spinal anesthesia (6 mg. of tetracaine 
hydrochloride) supplemented ‘with intravenous pen- 
tobarbital as required. Through a a low midline incision, 
the nonpregnant uterus was identified; bilateral 
oophorectomy was. performed, and flow probes* were 
placed around both uterine arteries as described by 
Killam and associates.’ In the pregnant ewes the 
uterine arteries were located within the broad ligd- 
ment, and right-angle flow probes were placed on each 
main artery just proximal to the first branching. The 
major uterine vein on each side of the uterus’was then 
catheterized.2 The uterine vein catheters and leads 
from the flow probes were brought out of the abdomen 
through a single wound and secured at that point with 
sutures. Polyvinyl catheters (0.9 mm. inside diameter, 
1.2 mm. outside diameter) were passed into both 
femoral arteries to a level just below the trifurcation of 
the abdominal aorta. Another catheter of the same size 
was placed in the inferior vena cava to the level of the 
diaphragm via a femoral vein. All catheters and flow 
probe leads were carried to the flank through sub- 
cutaneous tunnels and placed into an external pouch. 
The catheters were flushed daily with heparinized 
saline, (1,000 U. per milliliter). Penicillin.(600,000 U.) 
and streptomycin (0.5 Gm.) were given on the day of 
operation and on the. subsequent three days.- 


*Micron Instrument Co. 
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Table I. Total number of microspheres and 
disintegrations per minute (DPM) of 
radioactivity infused. 







No. of 
-microspheres 
infused 





Isotope DPM infused 





4iCe i x - 
Mean 804,000 10,310,000 
+8.D. ; 159,000, 5,950,000 
+S.E.M. 35,000 1,330,000 

Cr : 
Mean i 1,695,000 12,350,000 
+8.D. 578,000 6,520,000 
+S.E.M. 129,000 1,460,000 


Table II. The per cent of the mean arterial DPM 
in the uterine vein and high inferior vena cava 
before and after estradiol-178 





Per cent of mean 
arterial DPM 






Inferior vena cava aap 
Mean , 2.23 1.60* 


+S,E.M. 0.68 0.55 

No. 16 16. 
Uterine vein 

Mean 0.229 0.436T 

S.E.M. 0.053 0.144 

No. 13 13 


*The difference is not significant at P > 0.20. 
t The difference is not significant at P > 0.10. 


` Microsphere infusion. Radioactive microspheres* 
with a specific activity of 10 mCi. per gram and a mean 
diameter of 25 u + 5 S.D. were employed. Approxi- 
mately 150 uCi of “'Ce and 350 uCi of 5Cr were 
administered to each animal. The mean disintegrations 
per minute (DPM) and number of microspheres 
infused with each isotope are presented in Table I. The 
methods of infusing the microspheres and determin- 
ing the number infused have been described.® Prior to 
the microsphere infusion, reference samples were 
withdrawn from both femoral arterial catheters into 
counting vials by a pump at a rate of 3.88 ml. per 
minute for three minutes. Simultaneous samples were 
also withdrawn from one of the uterine vein catheters 
and the femoral vein catheter for an equal period of 


*Minnesota Mining and Manufacturing Co., St. Paul, 
Minnesota 55101. 

tHarvard. Apparatus Co., 150 Dover Rd., Millis, Mas- 
sachusetts 02054. . 
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time in order to detect the escape of microspheres into 
the venous circulation from the uterine vascular bed 
and other vascular beds in the body. The DPM in these 
samples were compared to the DPM in the arterial 
sample (Table II). There was no significant loss of 
microspheres from the uterine vascular bed either 
before or after the vasodilatory effects of Ep, confirm- 
ing the results of previous studies from this labora- 
tory.” "- There was a significant shunting of micro- 
spheres across other vascular beds into the inferior 
vena cava, equaling approximately 2 per cent of the 
infused number of microspheres. This figure did not 
change significantly following an infusion of Es. 

Tissue preparation. The ewes were weighed and 
killed within two to four hours after the second 
microsphere infusion and dissected for tissue prepara- 
tion. All tissues were placed in preweighed, numbered 
counting vials (25 mm. in diameter, 80 mm. in 
length). The preparation of the nonpregnant and 
pregnant uteri and other tissues was as previously 
described." Samples of skeletal muscle were taken 
from the lateral chest wall and hind limb. Skin samples 
were taken from the foreleg, chest, and the skin 
overlying the mammary gland. ` 

Radioactive assay. The samples were counted in an 
automatic dual-channel gamma counter* with a three- 
inch crystal detector and a wide well (1% inches in 
diameter), by a method previously reported.” 

Oxygen assay. Whole-blood oxygen content was 
measured with a gas chromatographt equipped with a 
blood gas accessory.® 

- Date reduction. Individual organ blood flows were 
caleuiated with the integrated arterial reference 
samples‘: 


Organ blood flow (ml./min.) = 1. 
total DPM in an organ 

-mean DPM in arterial samples 
x rate of withdrawal. 





With a similar equation, cardiac output was deter- 
mined simultaneously: 


Cardiac output (ml./min.) = 2. 
total DPM infused 
mean DPM in arterial samples 
x rate of withdrawal. 





For the purpose of statistical analysis the animals are 


*Nuclear-Chicago Corp., 2000 Nuclear Dr., Des Plaines, 
Illinois 60018. 

+GC-2A, Beckman Jösiraménis, Inc., 2500 Harbor Blvd., 
Fullerton, California 92634. 
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Table III. Blood flow to the uterine tissues of 
nonpregnant and pregnant ewes, before and 100 
minutes after the injection of 1 ug per kilogram of 
Ez. The hormone was injected intravenously over 
two minutes 






Blood flow (ml./min.) 


Total uterine blood flow 






Nonpregnant 23.36 + 2.87 346.20 + 28.27% 

Group I 358.90 + 69.28 625.40 + 76.63* 

Group II 1,099.00 + 173.50 1,575.00 + 231.70* 
Myometrium 

Nonpregnant 946+ 1.73 148.50 + 23.11* 

Group I 25.20 + 4.92 113.70 + 22.21* 

Group II 35.28 + 5.10 122.70 + 10.94* 
Endometrium 

Nonpregnant 7.76.2 1.27 110.10 + 14.86* 

Group I 116.00 + 15.78 295.30 + 41.33* 

Group IJ 157.60 + 22.97 314.90 + 39.35* 
Cotyledons or Caruncles 

Nonpregnant 7.23% 1.26 87.59 + 11.09% 

Group I 214.70 + 46.23 252.50 + 42.81f 

Group H 906.20 + 155.30 1,138.00 + 119.507 


The mean + | S.E.M. is presented. 


*The change in flow is significant at P< 0.005 (paired t 
test). 
t The change in flow is significant at P < 0.05 (paired t test). 


divided into three groups in the tables and figures: six 
nenpregnant ewes, seven ewes at 38 to 78 days of 
gestation (Group I), and six ewes at 120 and 139 days 
of gestation (Group II). 


~ Results 


Effect of E, on the uterine vascular bed. In previous 
reports we decumented the inhibitory effect of surgical 
stress on the response of uterine blood flow to E; in 
nonpregnant ewes» “ and thus performed this series 
of experiments after the animals had recovered from 
operation and had resumed a normal diet. In both 
pregnant and nonpregnant ewes there was a significant 
increase in uterine blood flow following the systemic 
infusion of 1 wg per kilogram of E,.(Table III). The 
average increase in flow in milliliters per minute 
(Fiz. 2, C) was not significantly different among the 
nonpregnant and the two pregnant groups and was 
equal to 351 ml. per minute + 36 S.E.M. The same 
data expressed as a per cent change in flow (Fig. 2, B) 
demonstrate a mean increase of 1,455 per.cent + 197 
S.E.M. in the nonpregnant ewes, while in the pregnant 
animals there was a gradual decline in the relative 
magnitude of the change from 225 per cent at 38 days 
to a mean of 43 per cent near term (Group IJ). 

As shown in Table III and Figs. 3, 4, and 5, all three 
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Fig. 2. Effect of estradiol-17f8 on total uterine blood flow. 
Graph A shows the flow before and after estradiol in milliliters 
per minute; B, the per cent change in flow; and C, the 
absolute change in flow (milliliters per minute) in nonpreg- 
nant, early pregnant (Group I), and late pregnant (Group II) 
ewes. 


major uterine tissues, i.e., myometrium, endometrium, 
and cotyledons (represented by the caruncles in the 
nonpregnant uterus), showed significant increases in 
blood flow following an infusion of E,, but the pattern 
and magnitude of response throughout gestation were 
different for each tissue. Myometrial blood flow 
increased after estrogen stimulation to approximately 
the same maximum (128 ml. per minute + 11.4 
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Fig. 3. Effect of estradiol-178 on myometrial blood flow. 
Graph A shows the flow before and after estradiol in milliliters 
per minute; B, the per cent change in flow; and C, the 
absolute change in flow (milliliters per minute) in nonpreg- 
nant, early pregnant (Group J), and late pregnant (Group IJ) 
ewes. 


S.E.M.) in pregnant and nonpregnant ewes despite a 
significant increase of the base-line flow during gesta- 
tion. On the contrary, both endometrial blood flow and 
estrogen-stimulated endometrial blood flow did in- 
crease during gestation (Fig. 4, A). In late pregnancy 
the response of the placental blood flow to E, 
stimulation was not as pronounced as that of myome- 
trial and endometrial flows. In the group at 120 to 139 
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Fig. 4. Effect of estradiol-178 on endometrial blood flow. 
Graph 4 shows the flow before and after estradiol in milliliters 
per minute; B, the per cent change in flow; and C, the 
absolute change in How (milliliters per minute), in nonpreg- 
nant, early pregnant (Group I), and late pregnant (Group II) 
ewes. 


days (Group II), the average increase of placental 
blood flow was 25 per cent, whereas endometrial flow 
doubled and myometrial flow increased 3.5-fold. Since 
E, stimulation causes an enormous increase of blood 
flow to the sites of implantation (caruncles) in the 
nonpregnant animal,” it is apparent that at some time 
in pregnancy there is a decrease in the vasodilatory 
effect of exogenous estrogen on the placental ar- 
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Fig. 5. Effect of estradiol-178 on blood flow on the placental 
cotyledons. A is the flow before and after estradiol in 
milliliters per minute; B is the per cent change in flow, and C 
is the absolute change in flow (milliliters per minute), in the 
caruncles of the nonpregnant ewe and in the cotyledons of 
early (Group I) and late (Group H) pregnancy. 


terioles. This time can be located at approximately the 
second month of gestation by considering the experi- 
ments within Group I which extended from the 
thirty-eighth to the seventy-eighth day of pregnancy. 
At 38 days, estrogen stimulation caused a marked 
increase of cotyledonary. flow from 30.6 to 109.5 ml. 
per minute, i.e., a 2.6-fold increase. In the experiment 
at 47 days, E caused the cotyledonary flow to double, 
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Fig. 6. Effect of estradiol-178 on-cervical blood flow. A is the 
flow before and after estradiol in milliliters per minute; B is 
the per cent change in flow, and C is the absolute change in 
flow (milliliters per minute) in the nonpregnant, early 
pregnant (Group I), and late pregnant (Group II) ewe. 


from 45.1 to 89.7 ml. per minute. In the next two 
experiments at 60 days, the effect. of exogenous E; on 
cotyledonary blood flow was virtually zero, with a mean 
increase from 265.2 to 272.8 ml. per minute. In the 
next group of three experiments performed between 
the sixty-seventh and seventy-eighth days, there was an 
average increase of 13 per cent, from 299.0 to 340.9 
ml. per minute. l 

` Effect of E, on other reproductive tissues. There 
was a significant vasodilatory effect of E on blood flow 
to the tissues of the cervix, vagina, ovaries, uterine 
tubes, and mammary gland throughout pregnancy 
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Fig. 7. Effect of estradiol-178 on vaginal blood flow plotted 
against gestational age. 4 is the flow before and after estradiol 
in milliliters per minute - gram, and B is the per cent change 
in flow. 


(Table IV). As in the uterine tissues, as pregnancy 
progressed toward term, the cervix (Fig. 6), vagina 
(Fig. 7), and mammary gland (Fig. 8) demonstrated a 
reduction in the per cent change in flow following an 
infusion of E,. This phenomenon was not evident in 
the uterine tubes and ovaries. 

Effect of E, on cardiac output. The reliability of 
simultaneous measurements of cardiac output and 
tissue or- organ blood Hows with the microsphere 
thethod has been reported. This. method. was 
employed ‘in these experiments to demonstrate the 
effect of Ez on cardiac output. in four of the 
nonpregnant animals and all of the pregnant animals 
included in this study. There was a mean increase in 
cardiac output of 13.3 mi. per minute - kilogram 
+ 4.25 S.E.M. (P<0.005) at 60 to 90 minutes 
following an infusion of Ez. -This is an increase of 14.5 
percent + 4. 51 S.E.M. A similar increase was observed 
by Parer and associates!” following the infusion of large 
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Fig. 8. Effect of estradiol-178 on blood flow to the mammary 
gland. A is the flow before and after estradiol in milliliters per 
minute; B is the per cent change in flow, and C is the absolute 
change in flow (milliliters per minute) in the nonpregnant, 
early pregnant (Group D, and late pregnant (Group I) e ewe. 


doses of estrone. No significant change in mean arterial 
pressure was noted: 97.9 mm: Hg before E; and 96.8 
mm. Hg afterward (P > 0.40). There was a significant 
change in heart rate, which increased from 100 to 111 
beats per minute (P < 0.001). In the last animal 
studied, the E; was administered in isotonic saline, 1 ug 
per milliliter, rather ‘than in the carrier solution 
previously employed, which contains ethyl alcohol and 


.. 
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Fig. 9. Comparison of the per cent change in those tissues in 
the nonpregnant ewe which demonstrated a significant 
change in flow (P < 0.01) following a systemic infusion of 
estradiol-178 (1 wg per kilogram). The nonreproductive 
tissues are represented by the shaded bars. The means + 1 
S.E.M. are presented. 


propylene glycol. > The increase in cardiac output in 
this ewe was much greater than that noted in the other 
animals studied, 67.4 per cent or 67.2 ml. per minute - 

kilograrn, and suggested the possibility of a depressant 
effect on cardiac output by either of the nonestrogenic 
compounds in the carrier solution. This possibility was 
investigated in nonpregnant oophorectomized goats 
equipped with an electromagnetic flow probe around 

- the ascending aorta.* 

The carrier solution was found to depress cardiac 
output 8.2 per cent approximately two hours after 
administration, whereas saline -alone had no effect. 
Injection of E; dissolved in saline led to a 16.3 per cent 
increase of cardiac output.at two hours in one goat. 
Thus, it appears that we might have documented 
greater increases in cardiac output following E, ad- 
ministration if saline had been used as the solvent. 

Effect of E, on nonpregnant tissues. In addition to 
the vascular response of the reproductive tissues to a 


_*The animals were prepared by Dr. C. Tucker for other ex- 
periments and were loaned to us for these observations. 
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Table IV. The effect of estradiol-178 (Ez) on blood 
flow to reproductive tissues of pregnant and 
nonpregnant ewes. Same experimental conditions 
as Table III 






Blood flow 


[rn | 






Cervix (ml. imin.) 
Cervic (ml./min:) - 
Nonpregnant 415+ 0.45 73.38 + 12.45* 
Group I 3.57 + 0.62 5663+ 4.86* 
Group II : 8.01 + 162 49.94 + 5.06* 
Vagina (ml./min + Gm.) Oe A 
Nonpregnant f 0.207 + 0.042 3.81 + 0.77ł 
Groups I and II 0.185 + 0.024 2.13 + 0.14* 


Uterine nibes (ml. Imin.) 


Groups I and II 0.474 + 0.086 4.01 + 0.28* 


Ovaries with corpus . 
luteum (ml./min.) ick a 
Group I l 9.12 + 1.14 14.81 + 1.29* 
Group II 4.82 + 0.51 8.20 + 1.1lł 
Ovaries without corpus ; 
luteum (ml, /min.) - 
.Group I and H 0.252 + 0029 1.00 0.24f 
Mammary (ml./min.) ; i l 
Nonpregnant 10.58 + 2.79 32.06+ 5.58f 
Group I 15.75 + 3.51 39.74 + 16.214 
Group-H - 151.70 + 26.34 200.70 + 23.49T 


The pregnant animals are divided into Groups I and II 
unless there is no significant difference between groups. 
The mean + 1 S.E.M. is presented. 


*The change i in flow is significant at P< 0.005. 
+The change i in flow is significant at P< 0.05. 


systemic infusion -of E,, the nonreproductive tissues 
were also investigated. In,the nonpregnant group of 
ewes (Fig. 9), only the skin and myocardium dem- 
onstrated a significant change in flow following E; 
(P <0. 025). Those tissues in the nonpregnant ewes 
which were examined but did not demonstrate a 
significant response to Ez included the kidneys, adre- 
nals, spleen, brain, pancreas, skeletal muscle, and fat. 
In the pregnant ewes (Fig. 10), significant vasodilation 
occurred in the skin, adrenal glands, myocardium, and 
liver. The liver was the only nonreproductive tissue to 
demonstrate a change in arterial blood flow similar to 
that noted in the reproductive tissues, a mean increase 
of 457 per cent + 262 S.E.M. (P < 0.05). The skeletal 
muscle in the pregnant ewes was the only tissue with a 
decrease in flow: —12.10 per cent + 7.08 S.E.M. 
(P < 0.05). In the last three pregnant ewes studied, the 
vascular response: of the thyroid gland was examined. 
There was a mean increase in flow of 137 per 
cent + 34.7 S.E.M., but because of the small number 
studied this: figure i is of borderline significance. 
Uterine oxygen consumption following Ez. Results 
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Fig. 10. Sete of the per cent change in those tissues in the pregnant ewe o which demonstrated 
a significant change in flow (P < 0.05) following a systemic infusion of estradiol-178 (1 ug per 
kilogram). The nonreproductive tissues are represented by the shaded bars. The means + 1 S.E.M. 


are presented. 


Table V. Uterine oxygen consumption before and 
after a systemic infusion of estradiol-178 (E2). Same 
experimental conditions as in Table III 












Uterine 





blood flow -consumption 

(ml. /min.) (mM) ieee): 
I 423 846 116 047 11.00 8.93 
2 817 1,192 1.42 0.96 25.90 25.61 
3 838 994. 1.38 1.12 25.87 24.93 
4 1,360 1,711 1.22 0.80 37.04 30.62 
5 739 912 1.39 129 23.08 26.25 
6 1,881 2,227 153 1.20 64.34 59.97 
7 561 933 0.93 0.72 . 11.67 15.09 

Mean 946 1,259 1.29 0.94 2841 27.34 

p* <0.005 <0.005 N.S. 


A-V = Arteriovenous. N.S. = Not significant. 
*One-tailed paired t test. 


of the measurement of uterine oxygen consumption in 
seven of the pregnant ewes are presented in Table V. 
In each animal there was a significant increase in 
uterine blood flow following an infusion of E, and a 
concomitant decrease in uterine arteriovenous oxygen 


content difference. As a result, there was no significant 
change in uterine oxygen consumption despite the 
increase in uterine blood flow. 


Comment . 


‘As shown in Table HI andi in agreement with results 
of previous studies,” the uterine vasculature of non- 
pregnant, oophorectomized ewes is extremely sensitive 
to the vasodilatory effect of physiologic doses of E, 
exhibiting a fifteen-fold increase in flow. This increase 
in flow is approximately the same for each of the 
individual uterine tissues, endometrium, myometrium, 
and caruncles. It should be noted that the arterioles 
supplying blood to the caruncles are the same ar- 
terioles supplying blood to the placental cotyledons. 
Contrary to this observation in nonpregnant animals, 
Greiss and Marston® have demonstrated an increase in 
uterine blood flow after estrogen stimulation of only 45 
per cent in pregnant ewés in the last third of gestation. 
This suggests that the pregnant state alters the ability 
of at least some parts of the uterine vascular bed to 
vasodilate in response to exogenous estrogen. Because 
of the method employed, Greiss and Marston could not 
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Fig. 11. Vinyl acetate cast of the terminal uterine arterial tree in the pregnant ewe, demonstrating (4) 
cotyledonary arterioles and a major cotyledonary artery, (B) endometrial artery, and (C) myometrial 
e 


arteries. 


demonstrate the response of the individual uterine 
tissues and thus were unable to determine if this 
altered response to estrogen occurred in each of the 
tissues or was peculiar to any one of them. This is an 
important consideration in the face of the redistribu- 
tion of uterine blood flow that occurs during preg- 
nancy, with approximately 80 per cent going to the 
placental cotyledons near term.” 1 It was the purpose 
of this investigation to describe the changes in the 
vasodilatory response to estrogen that occur in uterine 
tissues during gestation. 

From the data presented, it is evident that the 
vasodilatory response to an infusion of exogenous 
estrogens is retained by each of the uterine vascular 
beds throughout pregnancy, but the response of these 
beds to estrogen is quite different from the propor- 
tional increase in flow which occurs in the nonpregnant 
state. In the last third of gestation, the per cent change 
in flow to each uterine tissue following an infusion of 
E, is significantly different: 307 per cent in the 
myometrium, 108 per cent in the endometrium, and 
25 per cent in the placental cotyledons. This pattern 
of selective vasodilation by E suggests that the site of 
vasodilation is beyond a common artery and most likely 
in the distal arterioles. However, a combination of 
effects on a common artery and the distal arterioles 
cannot be excluded. Fig. 11 shows the cast of a uterine 
artery in late pregnancy with placental (4), endometrial 
(B), and myometrial (C) branches. It is evident that 
each of these vessels has a separate point of departure 
from the common artery. 

If the increase in flows following an infusion of 
estrogens in the nonpregnant, unstressed ewe repre- 
serts maximum uterine vasodilation, then some infer- 
ences can be drawn from the data in this study as to the 


mechanisms responsible for the changes in blood flow to 
uterine tissues during pregnancy. In the myometrium 
there is a maximum level of vasodilation following an 
infusion of E, which is the same in nonpregnant and 
pregnant ewes and is greater than the increase in blood. 
flow to that tissue during pregnancy (Fig. 3, 4). This 
suggests that the increase in myometrial blood flow 
during pregnancy may be secondary to partial vasodila- 
tion of existing vasculature, with little or no growth of 
new myometrial vessels. It also demonstrates that in the 
myometrium the vasodilatory response to exogenous 
estrogen is not significantly altered during gestation. In 
the endometrium and placental cotyledons, the findings 
are quite different. The blood flows to the nonpregnant 
endometrium and caruncles following an infusion of E3, 
110 and 87.6 ml. per minute, respectively, are lower 
than the levels of blood flow reached in either the 
endometrium or placental cotyledons near term, 158 
and 906 ml. per minute, respectively. Furthermore, the 
blood flow after estrogen stimulation is much greater 
in the pregnant animal. The implication here is that 
the increase in blood flow during pregnancy to these 
two tissues is not explainable by a mechanism as simple 
as vasodilation of pre-existing vasculature. It would 
appear that, in addition to vasodilation, there are 
hypertrophy and/or a growth of vessels in the en- 
dometrium and placental cotyledons. 

Another question which lends itself to speculation is 
why there exists a difference in the responses of the 
individual uterine tissues to the vasodilatory effects of 
E,. In ovine pregnancy the blood levels of estrogen are 
relatively small! in comparison to those of human 
pregnancy." However, the ovine placenta is capable of 
producing estrogens. This phenomenon implies that 
there may be concentrations of estrogen in the 
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placental tissues which are greater than those noted in 
the circulating blood! and other uterine tissues. 
Therefore, the placenta may have a greater degree of 
ongoing vasodilation secondary to a local, higher 
concentration of estrogen as compared to endome- 
trium and myometrium. This, in turn, might cause the 
placental response to exogenous E; to be less than that 
seen elsewhere in the uterus. A similar argument can 
be made for the different response to E; of ovaries with 
and without a corpus luteum. The per cent increase of 
blood flow in the ovaries with a corpus luteum in 
response to E; was 80 per cent, whereas it was 296 per 
cent in the ovaries without a corpus luteum (Table IV). 
The corpus luteum is an estrogen-producing, tissue’ 
whose high blood flow during gestation suggests that it 
may be partially vasodilated secondary to the effect of 
endogenous estrogens. 

To the best of our knowledge, the present study is 
the first demonstration of the effect of estrogen on 
regional blood flow in nonanesthetized, unstressed 
animals and on the distribution of cardiac output. 
The significant vasodilatory response to estrogen 
documented in the cervix, vagina, uterine tubes, and 
mammary gland confirms results of an earlier study in 
nonpregnant ewes.” It is apparent that blood flow to 
nonreproductive tissues was rarely affected by estro- 
gen, and those that were tended to respond minimally 
when compared with flows to reproductive tissues 
other than the placental cotyledons and ovaries with a 
corpus luteum (Figs. 9 and 10). The increase in 
myocardial blood flow can be explained by the increase 


in cardiac output and Heart rate that follows an 


infusion of E. The vasodilation in the liver and 
adrenal glands may be the result of circulating 
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A prospective study was conducted among third-trimester parturient women with cervical 
or urethral colonization with group B streptococci to determine the influence of antibiotic 
treatment on subsequent colonizations among their infants. Cultures were obtained from 
dry swabs inoculated directly onto selective blood agar media containing neomycin and 
naladixic acid. Seventy-four women were found to be colonized among 1,098 cultured (7 
per cent). A significant reduction in colonization was noted among mothers treated with 
ampicillin within three weeks of completion of therapy. This difference was no longer 
apparent at delivery. There was likewise no difference in the colonization rate of infants 
in the treatment and no-treatment groups. The data suggest that additional measures 
must be undertaken to prevent-maternal recolonization. 


THE GROUP B STREPTOCOCCUS has emerged as a 
significant pathogen in neonatal sepsis and meningitis 
in recent years. ë Two distinct clinical forms of the 
‘disease have been described. 7 An early form is 
characterized by rapid onset of respiratory distress, 
sepsis, and shock. A very high mortality rate is 
-associated with this form of the disease. In nearly all 
reported cases, the source of colonization of the in- 
fant has been the birth canal of the pregnant 
mother.* 7! Serologic subtyping of the group. B 
streptococci has been identical in infant and maternal 
‘vaginal cultures.” ® 1° 
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Late-onset disease characteristically occurs between 
three and six weeks and has been termed a “meningitis 
form.”* 11 The vast majority of reported cases have 
been associated with meningitis; however; mortality 
rates have been considerably lower than in the 
early-onset diseases.* 7 The source of colonization of 
these infants has not been determined. 

Franciosi and associates* describe the early-onset 
disease as being associated primarily with B-I subtypes, 
although’ Baker. and colleagues? have found Type III 
to be responsible for 75 per cent of early-onset disease 
in their experience. Late-onset disease has been pri- 
marily associated with Type III strains.* 7-° 

There are no convincing data which indicate that 
colonization rates of pregnant women have increased 
in’ recent years. Hood and co-workers! reported a 
colonization rate of 5 per cent from New Orleans, in 
1961, which is similar to the incidence in the parturient 
population from the Denver area reported in 1973.4 
Notable exceptions are the 23 per cent vaginal col- 
onization rate’ reported by Baker and Barrett" u using 
a selective antibiotic broth media and a 29 per cent 
colonization rate of third-trimester women noted in 
Palm Beach County, Florida, where multiple cultures 
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Table I. Effect of ampicillin treatment on maternal and infant colonization with group B streptococci 





Mothers, follow-up 3 wk. 4 23 
Mothers, at delivery 8 15 (4 unknown) 
Infants, at delivery 6 21 


Treatment (27) 


No treatment (34) 









. Significance 





Negative 
20 


14 x? = 3.84; p = 0.05 
13 16 (5 unknown) N.S. 
10 24 N.S 





N.S. = Not significant. 


were obtained.” The high colonization rates in the 
latter two studies may be a reflection of different 
methods used for isolation and identification of group 
B streptococci. 

Based upon an attack rate of two to three per 1,000 
parturient women, whose infants had a very high mor- 
tality rate, Franciosi and associates have suggested 
the antepartum treatment of pregnant women harbor- 
ing vaginal group B streptococci in an attempt to 
eradicate the organism before delivery and prevent 
colonization of infants.4 Successful eradication was 
demonstrated in 13 of 14 pregnant women treated 
with penicillin in an initial preliminary study. This 
approach is supported by McCracken“ who feels that 
pregnant women with proved colonization should be 
treated routinely. This point of view is not shared by 
Baker and Barrett! who feel that the high incidence of 
colonization among parturients with a relatively low 
attack rate makes antibiotic prophylaxis of gravid 
female carriers impractical. Eickhoff and associates”? 
have expressed similar disagreement with the routine 


treatment of pregnant women because of lack of data ` 


which support the successful eradication of the strep- 
tococcal flora from the birth canal and subsequent 
colonization of their infants and the potential risk of 
adverse reactions to antibiotic treatment. 

In an attempt to determine the efficacy of antibiotic 
treatment of group B streptococcal colonization of 
parturient women and their infants, a prospective 
study was undertaken at the Kansas City General 
Hospital. 


Patients and methods 


Maternal cervical and urethral cultures were ob- 
tained in the third trimester of pregnancy from sterile 
dry swabs inoculated directly onto selective blood agar 
media containing naladixic acid (15 meg. per milliliter) 
and neomycin (30 meg. per milliliter). Identification of 
group B streptococci was made by colony morphology, 
a typical zone of hemolysis, resistance to bacitracin, and 
the ability of the organism to hydrolyze hippurate. 
Subtyping was performed with the slide agglutination 
method of Cropp and colleagues.” Antisera were sup- 


r 3 


plied by the Streptococcal Disease Section of the Cen- 
ter for Disease Control in Fort Collins, Colorado. Test 
strains were obtained from Dr. Rebecca Lancefield. 

Third-trimester pregnant women were divided into , 
two groups by random assignment dictated by the last 
number of the chart. Treatment mothers received oral 
ampicillin, 500 mg. four times daily for seven days. 
The control group received no medication. Repeat 
cultures were obtained of the cervix and urethra at the 
end of antibiotic therapy in the treatment group and at 
the same time in the control group. No attempt was 
made to determine the compliance of the treatment 
group to ensure adherence to the antibiotic regimen. 
Attempts were made to obtain urethral cultures of the 
male sexual partner; however, because of a lack of 
identification and compliance of these partners, this 
was not possible, and this phase of the study was 
abandoned. 

Repeat cervical and urethral cultures were obtained 
in both groups at the time of delivery. Immediately 
following admission of the infant to the nursery,’ 
cultures were obtained of the infants’ nares, oro- 
pharynx, umbilicus, ear canal, and rectum. ‘These 
culture swabs were processed in the same way as 
maternal cultures. Antibiotic therapy of infants was 
dictated by the clinical course and was not controlled by 
the results of infant culture data. Blood, urine, and 
cerebrospinal fluid cultures were obtained prior to- 
antibiotic therapy when utilized. Data collection sheets 
were prepared which gave detailed pertinent maternal 
and infant clinical data. l 


Results 


In the third trimester of pregnancy, 1,098 women 
were cultured and 74 patients (7 per cent) with cervical 
and/or urethral colonization were identified. Sixteen 
patients had positive urethral cultures alone. Five had 
positive cervical cultures alone, and the remainder 
were culture-positive in both sites. 

Sixty-one patients returned within three weeks of 
completing the treatment or no-treatment regimen 
and constitute the study population. Culture results are 
shown in Table I. The initial follow-up cultures 
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Table II. Infant colonization with Group B streptococci in relation to maternal colonization at delivery 






Maternal 
colonization 


8 Positive 5 8 0 
15 Negative 1 13 1 
_4 Unknown 0 3 l 
27 6 19 2 

z ` 


revealed a significant difference between the treatment 
and no-treatment groups. Of the 27 treated with 
ampicillin, cultures of four patients remained posi- 
tive, whereas 14 of the 34 patients who received no 
treatment had positive cultures. However, at the time 
of delivery, this difference was no longer apparent. 
There were eight positive, fifteen negative, and four 
unknown cultures in the treatment group. There were 
13 positive, 16 negative, and five unknown cultures in 
the no-treatment group. There was likewise no differ- 
ence in colonization of infants in the two groups at the 
time of delivery. 

Infant culture data suggest that multiple sites should 
be obtained stnce the umbilicus was the only positive 
culture in two infants and the nose or throat alone in 
two infants. Multiple sites were colonized in the 
remaining 12 patients. 

Table II depicts the group B streptococci flora of 
infants in relation to their mothers’ cultures. In the 
treatment group , five of the six culture-positive infants 
had mothers whose cultures were positive. In the no 
treatment group, six of the°l 1 culture-positive infants 
had culture-positive mothers. The five infants born to 
culture-negative women probably reflect an inadequate 
identification technique of positive maternal coloniza- 
tion. 

It is interesting to note that seven infants born to 
mothers who initially had positive cultures, but whose 
cultures were unknown at the time of delivery, had 
negative cultures. This could readily be explained by 
chance alone; however, negative cultures were also 
obtained from 11 of the 13 mothers who were initially 
known to be colonized with group B streptococci but 
who failed to have follow-up cultures during preg- 
nancy and were deleted from the study group. Over 
all, the entire group of 18 infants born to mothers who 
were initially colonized in the third trimester of preg- 
nancy but whose colonization status at the time of 
delivery was unknown had negative cultures of multi- 
ple sites at birth. We have no explanation for this 
phenomenon. 

Serologic subtypes of group B streptococci are 


Treatment (27) 





No treatment (34) 









Maternal 
colonization Not done 
13 Positive 6 7 0 
16 Negative 4 12 0 
_5 Unknown D 4 1 (Stillborn) 
34 10 23 1 


Table III. Subtypes of group B streptococci 


Subtype Mothers (61) Infants (16) 
la 6 3 
a 13) 3 Mixed AE Mixed 
III 20 4 
Unknown 9 (1*) 2 (1*) 
64 18 


*Could not be typed. 


shown in Table III. There was 100 per cent correlation 
between maternal and infant subtypes. Type B-Ic 
reactions were agglutinated by Ja antisera and re- 
ported as Type la. Approximately 30 per cent of the 
strains which could be typed- were Type II which is 
consistent with the experience of Franciosi and as- 
sociates,t Baker and Barrett,” and Wilkinson and 
colleagues.* Three maternal and two infant cultures 
agglutinated both Ib and II antisera and probably 
represent mixed flora rather than true cross-reactions. 
No cross-reactions occurred with test strains. There 
were very few strains which could not be typed. There 
were too few infants with clinical disease to correlate 
the occurrence of illness with the serotype. 

Table IV depicts clinical information regarding the 
perinatal period. The mean birth weight and gesta- 
tional age were consistent with those of term infants, 
and only two were born prematurely. There was a 
paucity of perinatal complications. Three infants in the 
no-treatment group had premature rupture of the 
membranes more than one hour prior to the onset of 
labor; however, none had prolonged rupture of 
membranes. None of the sixteen infants had abnor- 
mally low Apgar scores. One infant from each group 
developed radiographic and clinical evidence of 
pneumonia. The serotypes of streptococci in these two 
infants were Ia and Ib, respectively. Both were treated 
with systemic penicillin and gentamicin and both 
survived. Blood cultures were obtained from 14 infants 
and all were negative. Seven infants in addition to the 
two with pneumonia received antibiotics primarily 
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Table IV. Clinical data associated with group B streptococcal colonization 


Birth weight 

Gestational age 

Duration of rupture of membranes (hr.) 

Premature rupture of membranes 

Perinatal asphyxia 

>5 Polymorphonuclear leukocytes in gastric aspirate 
Pneumonia 

Antibiotic therapy 

Sepsis or meningitis 


Treatment (6) 


No treatment (10) 


3248 Gm. + 328 (S.D.) 
39.1 wk. + 1.3 (S.D.) 


3014 Gm. + 543 (S.D.) 
39.1 wk. + 2.0 (S.D.) 


0-4 0-15 
None 3 
None None 
3/5 2/6 

1 1 

3 6 
None f None 





because of the knowledge of the maternal colonization 
and concern on the part of the house officer of the 
potential danger of sepsis. No statement can be made 
regarding the routine treatment of culture-positive 
infants from the data in this study. Maternal complica- 
tions were limited to one case of postpartum endome- 
tritis for which antibiotics were administered and two 
antepartum urinary tract infections from which group 
B streptococci were isolated from mixed fiora of 
“clean-voided” specimens. 

The data from the present study indicate that 
antibiotic therapy with oral ampicillin in the third 
trimester of pregnancy cannot be utilized by the 
methods employed to decrease maternal colonization 
of the genitourinary tract or the infant colonization 
rate at the time of birth. However, the data do indicate 
that a significant reduction in cervical and urethral 
colonization can be obtained within three weeks of 
completion of therapy. This suggests that recoloniza- 
tion occurs, probably through venereal transmission or 
through re-emergence of an undetectably low popula- 
tion of streptococci following antibiotic treatment. 

These data should not be construed as evidence that 
antibiotic treatment has no place in the management of 
the pregnant woman. Rather it points out the difficul- 
ties encountered with such a regimen. It would appear 
that antibiotic therapy must be continued until the time 
of delivery and that further study of the male sexual 
partner is essential, Unfortunately, the latter problem 
was not possible in this study. 

It is encouraging to note that 11 of the 16 colonized 
infants were delivered of mothers who were shown to 
be culture positive. The five infants delivered of 
mcethers with negative cultures probably represent a 
failure of the maternal culture technique. Since 
completion of this study, there are published data 
available which demonstrate that utilization of broth 
media and repeated cultures will significantly improve 
the culture yield and reduce false negative results to a 
minimum.’ 1 


We cannot, on the basis of our data, recommend 
routine culturing of mothers during pregnancy as a 
standard clinical procedure. Additional data are clearly 
needed to determine whether successful eradication 
can be obtained by the methods suggested above. 
Benzathine penicillin was used successfully to eradicate 
streptococci from the vaginal flora of 13 women 
studied by Franciosi and associates“ There are no data 
on follow-up cultures from that population; however, 
this would seem to be a logical approach in a continued 
investigation. Ampicillin was chosen for the present 
study because of data from Bergquist #nd co-workers 
which suggested that a significant number of strains 
of streptococci were partially resistant to penicillin. 
All of the strains encountered in the present study 
were sensitive to penicillin. There are no published 
reports of penicillin-resistant group B streptococci in 
the United States. 

Although group B streptococcal colonization of in- 
fants was not found to be“influenced by maternal anti- 
biotic treatment with ampicillin, temporary eradica- 
tion of the flora in the birth canal was demonstrated. 
Streptococcal sepsis continues to grow as a significant 
cause of neonatal death and morbidity. Data from our 
institution and those of others have not shown that 
antibiotic treatment of the infant at the onset of 
symptoms is successful. Routine prophylactic treat- 
ment of colonized infants is unlikely to be satisfactory 
because of the frequent rapid onset of the disease in 
the first 48 hours of life prior to the availability of 
culture results. Therefore, continued efforts at mater- 
nal identification of group B streptococcal carriers and 
an additional trial of antibiotic therapy in controlled 
conditions are indicated. ; 


The authors would like to express their appreciation 
to the house staff and nursing personnel of the Kansas 
City General Hospital for their participation in the 
study. 
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overall, 95% of patients studied 
gained adequate or complete relief 
of their symptoms! 


Estrace (estradiol) was given to 369 estrogen-deficient 
women for periods ranging up to a year or more 
(average of six months); 319 of these women received 
an initial dosage of 1 or 2 mg. per day and were 
evaluated for efficacy. Complete disappearance of 
hot flushes was experienced by 227 (76°/o) of 

298 women, of sweating by 131 (80°/o) of 164 women, 
of tingling by 62 (94°/o) of 66 women, and of genital 
atrophy by 44 (88°/o) of 50 women. In general, 95°/o of 
the patients evaluated experienced either adequate 
or complete relief of their symptoms. Remarkably, in 
77°/o of the patients, symptoms were controlled 
without need to adjust the initial dosage—usually 2 mg. 
daily. (Dosage after adjustment ranged from 1 mg. 

to 3 or 4 mg. aday.)! 


cyclic therapy recommended 


Recently, published reports of retrospective human 
data have emphasized that patients using estrogens 
may have an associated increased risk of endometrial 
cancer. This information makes cyclic rather than 
continuous estrogen replacement therapy even more 
prudent. (See brief summary.) 


With Estrace, treatment should be initiated with a 
dose of 1 or 2 mg. daily and then adjusted to the 
lowest dose possible still maintaining the relief of 
symptoms. The usual regimen for cyclic administra- 
tion of Estrace is three weeks on drug, followed by 
one week off drug. Some patients may require a 
slightly shorter estrogen-free interval (4-6 days) to 
prevent recurrence of menopausal symptoms. 


References 


estradiol... orally effective 


The technique of micronization has opened up 

the oral route to natural human estrogen replacement 
with Estrace. Reduced particle size of the estradiol 

in Estrace makes effective gastrointestinal absorption 
possible. Onset of action is rapid, with marked in- 
creases in levels of circulating estradiol and estrone; 
concomitant decreases in serum concentrations of 
FSH and LH are sustained over a 24-hour period.’ 


Becausegstradiol can be assayed in plasma, Estrace 
can proVide objective? as well as clinical evidence’ 
of ready availability and biologic activity. 


well accepted by patients! 


In the %9 patients previously described, the incidence 
of estrogen-induced side pffects with Estrace was 
relatively low. Incidence of nausea was remarkably 
low—only 2%/o of patients before dosage adjustment. 
Some patients who had complained of this problem 
while on conjugated equine estrogens reported its 
complete disappearance on charging to Estrace. 
Whereas before dosage adjustment 24°/o experienced 
breast tenderness, 31°/o edema, 18°/o (of 151 with . 
intact uteri) bleeding, and 4°/o weight gain, only 
about 2°% of the 369 patients droppe@out because 

of side effects." 


long-term therapy should be monitored 


A few instances of significant gynecologic disease 
became apparent during clinical investigations. 
Endometrial hyperplasia was discovered in seven pa- 
tients, all of whom had previously received estrogen 
therapy for one to three years prior to entering the 
study. One patient was reported to have carcinoma 
in situ and another showed adenocarcinoma of the 
endometrium. In clinical practice, the physician 
should be alerted to the potential of thrombotic dis- 
orders and be prepared to discontinue medication 
immediately if they occur. Because of variations in 
normal endogenous hormone production, certain 
patients may exhibit signs of excessive estrogenic 
stimulation. Adverse reactions generally associated 
with estrogen administration may occur and these 
are listed in the brief summary. Prior to initiation of 
treatment with Estrace or any other estrogenic 
preparation, an adequate physical examination 
should be given. 


1. Callantine, M.R., et al.: Micronized 178-estradiol for oral estrogen therapy in menopausal women, Obstet. Gynecol. 46:37—41 (July) 1975. 


2. Yen, S.S.C., et al.: Circulating estradiol, estrone and gonadotropin levels following the administration of orally active 178-estradiol in 
postmenopausal women, J. Clin. Endocrinol. Metab. 40:518—521 (March) 1975. 
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Estrogen replacement 
therapy 
moves forward... 


strace 


(estradiol) 


- the major 

- human estrogen: 
- micronized for 

_ Oral effectiveness 


Indications: Estrace® (17B-Estradiol) is indicated for relief of endogenous 
estrogen deficiency and associated menopausal symptoms. 
Contraindications: Estrace® is contQaindicated in patients with 1) markedly 
impaired liver function; 2) known or suspected carcinoma of the breast, except 
those cases of progressing disease not amenable to surgery or irradiation occur- 

_ ring in women who are at least 5 years postmenopausal, or in men in whom 

castration is not feasible; 3) known or suspected estrogen dependent neoplasia, 


such as carcinoma of the endometrium; 4) undiagnosed abnormal genital bleed- 


ing; 5) thrombophlebitis, #romboembolic disorders, cerebral apoplexy, or with a 
past history of these conditions; and 6) pregnancy. 
Warnings: The physician should be alert to the earliest manifestations of throm- 
betic disorders (thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism and retinal thrombosis). If these occur or are suspected the drugs should be 
discontinued imme@ately. Discontinue medication pending examination if there 
is a sudden onset of proptosis, diplopia, or migraine. If examination reveals 
papilledema or retinal vascular lesions, medication should be withdrawn. 
Estrogens may be excreted in the mother’s milk and an estrogenic effect upon 
_ the infant has been described. The long range effect on the nursing infant cannot 
be determined at this time. Hypercalcemia may occur in as many as 15% of 
breast cancer patients with metastases and this usually indicates progression of 
bone metastases. This occurrence depends neither on dose nor on immobiliza- 
tion. In the presence of untoward effects such as progression of the cancer or 
hypercalcemia, estrogen medication should be stopped. A statistically signifi- 
~ cant association has been reported between maternal ingestion during preg- 
nancy of diethylstilbestrol and the occurrence of vaginal carcinoma developing 
years later in the offspring. Whether such an association is applicable to all 
estrogens is not known at this time. In any event, estrogens are not indicated for 
use during pregnancy. 
Precautions: Because normal endogenous hormone production varies in- 
dividually, certain patients may be unusually responsive to estrogenic therapy 
and may respond with undesirable manifestations of excessive estrogenic 
stimulation, such as abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of estrogen induced salt and water retention, these drugs 
should be used with caution in patients with epilepsy, migraine, asthma, cardiac 
or renal disease. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if the depression recurs to a 
serious degree. In the event that any unexplained or excessive vaginal bleeding 
would occur while on estrogen therapy, nonfunctional causes should be borne in 
mind. The drug should be discontinued and a thorough investigation made as to 
the cause, being certain to rule out the possibility of malignancy. Pre-existing 
uterine fibromyomata may increase in size while using this product, therefore. 
patients should be examined at regular intervals while receiving estrogenic 
therapy. Women with a strong family history of cancer, recurrent chronic cystic 
mastitis, or abnormal mammograms should be administered estrogens with 
caution. Because of a passible decrease in glucose tolerance, diabetic patients 
should be followed closely. Because estrogens influence the metabolism of 
calcium and phosphorus, they should be used with caution in patients with cer- 
tain metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. The pathologist should be advised of estrogen 
therapy when relevant specimens are submitted. Because of the effects of 
estrogens on epiphyseal closure, they should be used judiciously in young pa- 
tients in whom bone growth is not complete. A pre-treatment physical examina- 
tion should include special reference to breast and pelvic organs as well as a 
Papanicolaou smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. When large doses of estrogens are 
used, urinary stress incontinence may occur in nonpregnant females. Prolonged 
high doses of estrogens will inhibit anterior pituitary functions. This should be 
: bornein mind when treating patients in whom fertility is desired. Continuous use 
of estrogens will result in prolonged stimulation of the endometrium and breast. 
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enopausal or hypogonadal patient. The age of the patient constitutes no ab 


ane limiting factor, although treatment with estrogens may mask theo 


the climacteric. Certain endocrine and liver function tests may be affected b 
treatment with estrogens. If such tests are abnormal in a patient taking these 
drugs it is recommended that they be repeated after the drug has been with- 
drawn for two months. Any possible influence of prolonged estrogen therapy 
pituitary, ovarian, adrenal, hepatic, or uterine function awaits further study. 
Adverse Reactions: A statistically significant association has been demon- 
strated between use of estrogen-progestin oral contraceptives and the follo 
serious reactions: Thrombophlebitis, pulmonary embolism, and cerebral thre 
bosis. Although available evidence is suggestive of an association, such a rel 
tionship has been neither confirmed nor refuted for the following serious reat 
tions: coronary thrombosis and neuro-ocular lesions (e.g. retinal thrombosis 
and optic neuritis). The following adverse reactions are known to occur in 
patients receiving estrogens: nausea, vomiting, anorexia, gastrointestinal 
symptoms (such as abdominal cramps or bloating), edema, breakthrough ble 
ing, spotting or withdrawal bleeding, breast tenderness and enlargement, che 
in body weight (increase or decrease), headache, increased cervical mucus, 
allergic rash, loss of libido and gynecomastia in the male, reactivation of en- 
dometriosis, aggravation of migraine headaches, hepatic cutaneous porphyri 
becoming manifest, cholestatic jaundice, rise in blood pressure in susceptibl 
individuals, mental depression, cystitis-like syndrome; loss of scalp hair, 
erythema nodosum, hemorrhagic eruption, premenstrual-like syndrome, 
changes in libido, changes in appetite. nervousness, dizziness, fatigue, back- 
ache, erythema multiforme, itching, possible diminution in lactation when gi 
immediately post-partum, irritability, and malaise. z 

Important Notes: An increased risk of thromboembolic disease associated 
the use of oral contraceptives containing estrogens and progestins has now 
been conclusively established. Retrospective studies have shown a statistica 
significant association between thrombophlebitis, pulmonary embolism, and 
cerebral thrombosis and embolism and the use of these drugs. There have be 
three principal studies in Great Britain! and one in the United States‘ leadin 
this conclusion. As a result of these studies, it has been estimated that users 
oral contraceptives containing estrogens are 4 to 7 times more likely than no: 
users to develop thromboembolic disease without evident cause. The Americ 
study also indicated that the increased risk did not persist after discontinua' 
nor was it enhanced by long continued administration. Although the America 
study was not designed to evaluate a difference between products, it did sugs 
that there might be an increased risk of thromboembolic disease in users of s 
quential products. Confirmation of this finding requires further study. In amc 
recent analysis of data derived from several national adverse reaction reporti 
systems, > British investigators concluded that the risk of thromboembolism, 
cluding coronary thrombosis, is directly related to the dose of estrogen used 
oral contraceptive products. Their analysis did suggest, however, that the qu 
tity of estrogen may not be the sole factor involved. Nevertheless, in view of t 
study, as well as others that have demonstrated a positive relationship betwe 
estrogens and thromboembolism, it would seem prudent and in keeping with 
basic therapeutic principles, to utilize, whenever feasible, the smallest effecti 
dose of estrogen in treating patients. Risks associated with certain other kno 
adverse reactions, such as elevated blood pressure, liver dysfunction, and 
reduced tolerance to carbohydrate, have not as yet been quantitated. Long te 
administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some anit 
carcinomas. These data cannot be transposed directly to man. The possible c 
cinogenicity due to the estrogens can neither be confirmed nor refuted at this 
time. Close clinical surveillance of all women taking estrogens must be con- 
tinued. It has been reported in a recent study done in the United States® that 
maternal ingestion of diethylstilbestrol during pregnancy appears to increast 
risk of vaginal adenocarcinoma developing years later in the offspring expose 
(1) Royal College of General Practitioners: Oral Contraception and Thrombo-Embolic Disease. J. Co 
Gen. Pract. 13-267-279, 1967. (2) Inman. WH.W.and Vessey. MP. Investigation of Deaths from Pu 
nary, Coronary and Cerebral Thrombosis and Embolism in Women in Childbearing Age. Brit. Med.J. 
2:193-199, 1968. (3) Vessey, M-P and Doll, R., investigation of Relation Between Use of Oral Contr 
tives and Thrombeembolic Disease. A Further Report. Brit. Med. J.. 2651-657. 1969. (4) Sartwell, 
Masi, A.T., Arthes, FG., Greene, G.R., and Smith, H.E.. Thromboembolism and Oral Contraceptives: 
Epidemiological Case-Control Study. Am. J. Epidem. $0:365-380, (November) 1969. (5) Inman, W 
Vessey, M.P. Westerholm, B.. Engelund, A., Thromboembolic Disease and the Steroidal Content of 0 
Contraceptives. Brit. Med. J.. 25th April, 1970. (6) Herbst, et al —Adenocarcinoma of the Vagina 
England Journal of Medicine, Vol. 284. Number 16 {April 22. 1971). 

Dosage and Administration: Treatment is usually initiated with a dose of 1 
2 mg. daily of micronized estradiol. Dosage may be adjusted to control the p 
senting symptoms depending on the response of the individual patient; the 
minimal effective dose for maintenance therapy should be determined by titr 
tion. To avoid continuous stimulation of the reproductive tract and breasts, 
cyclic therapy is recommended. The usual regimen consists of three weeks o 
drug followed by one week off drug. Some patients may require a slightly she 
estrogen-free interval (4-6 days) to prevent recurrence of menopausal 
symptoms. Withdrawal bleeding of unusual amount or duration should be 
investigated. 

How Supplied: Estrace® 1 mg; lavender scored tablets, NDC 0087-0755-0 
bottles of 100. Estrace® 2 mg; turquoise scored tablets, NDC 0087-0756-0 
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The remote hand 
control lets the oper- 
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patient to concen- 
trate on scanning. 

Plus, System 80L 
is flexible enough 
to be innovative. 
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EDC, now a syn- 
onym for gray scale, 
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Chromosomal damage was assessed prenatally. and at delivery from 99 addicted pregnant 


women (80 from a methadone maintenance program and 19 heroin addicts) and their 
101 offspring at delivery. About 10 per cent of the 27,907 cells scored showed 


chromosomal aberrations. Chromosome damage was random, affected all chromosomes, 
‘and was mainly of the acentric fragment type. The per cent of hypodiploidy was 
significantly higher than the per cent of hyperdiploidy. In the mothers, no significant 
differences were found with respect to dosage and duration of methadone treatment and 
years of heroin abuse. No significant association was found between maternal variables 
and infant chromosome damage. Infants with low Apgar scores (1 to 6) had cells with 
significantly higher levels of chromosome damage than infants with higher scores (7 to 


10). 


“CONCERN ABOUT the potential genetic hazards of 
short- and long-term exposure to drugs of abuse has 
motivated efforts to identify those compounds as- 
sociated with cytogenetic damage as well as to examine 
the possible effects on the organism of such damage. 
Some investigators have attributed chromosome altera- 
tions to drug abuse,': ? while others have not observed 
this relationship. A multiplicity of factors, such as 
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chronic fatigue, poor health, and inadequate nutrition, 
usual concomitants of drug intoxication which may 
themselves be related to chromosome damage, com- 
pound the difficulties encountered in such investi- 
gations and may have contributed to the contradictory 
results reported. 1-5 

The substitution of the synthetic narcotic drug 
methadone for heroin addiction, especially its prescrip- 
ton during pregnancy, raises anew the cytogenetic 
questions long associated with illicit drug abuse. 
Residual chromosome damage has been reported in 
former heroin addicts before and during methadone 
treatment,” but in vitro methadone cultures of new- 
born cord blood did not reveal an increase in 
chromosome damage.® The primary objective of this 
report is to consider the qualitative and quantitative 
cytogenetics of peripheral blood cultures from metha- 
done-managed and heroin-addicted pregnant women 
and from the resulting offspring at birth. 


— 
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Table I. Summary chromosome profiles 












Aberrant cells 








Type of sample (%) 
Maternal prenatal 80 12.01 10.05 
(0.634) (0.60) 
Methadone 76 12.10 10.17 
(0.66) (0.62) 
Heroin addicts 4 10.25 7.75 
ee (1.93) TIa 
Maternal delivery 99, 12.56 19.10 
; ` (0.54) - (0.51) 
Methadone 81 12.95 10.43 
(0.60) + (0.58) 
Heroin addicts 18 10.83 8.61 
(1.09) (1.07) 
Infant delivery 101 12.48 hes 
(0.67) 54) 
Methadone of 12.52 9.73 
p (0.77) (0.61) 
Heroin addicts 19 12.32 10.47 
(1.34) (1.21) 
*Gaps. 


tIncludes lesions. 
Standard error. 


Material and methods 


In response to an urgent need for information 
concerning the effects of narcotic addiction and 
methadone maintenance on pregnancy and the im- 
mediate postpartum period, the Departments of 
Obstetrics and Gynecology, Psychiatry, Pediatrics, and 
Medicine and the Illinois Drug Abuse Program insti- 
tuted a multifaceted program of clinical and research 
investigations. The course of pregnancy in methadone- 
managed and heroin-addicted women was studied for 
any possible effects of narcotics. 

Addicts were from the Chicago metropolitan area; 
102 obtained methadone prenatally at different times 
during the pregnancy through the Illinois Drug Abuse 
Program (1.D.A.P.), and 21 women were heroin addicts 
who presented at the Chicago Lying-in Hospital only at 
delivery. Study patients were primarily Black (86.2 per 
cent), Caucasian (8.9%), Spanish (4.1 per cent), and 
other (0.8 per cent). The mean age was 25.1 years with 
a range of 16 to 44 years. Forty-two per cent of the 
women were between 21 and 25 years of age. There 
was an average of 1.9 living children per patient. 

The addiction histories, obtained by the cytogenetics 
staff, revealed heroin to be the primary drug of abuse 
for more than three years in 74.5 per cent of the 
population. Multiple-drug abuse was common for all 
subjects and included alcohol, marihuana, cocaine, and 
other hypnotics, sedatives, stimulants, and depressants. 
Illicit drug use during pregnancy for those on 
methadone maintenance was monitored by 1.D.A.P. 


Aberrations/ 
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Chromatid 
breaks 
(%) 


Chromatid 
lesions* 


(%) 


Aberrations! 
100 cells 


scored 










aberrant 


cell 





1.44 14.11 6.25 2:33 
(0.11) (1.02) (0.42) (0.30) 
1.45 14.31 6.33 2.31 
(0.12) (1.06) (0.43) (0.31) 
1.31 10.25 4.75 2.75 
(0.04) (2.98) (1.55) (0.25) 
1.39 14.34 6.49 3.00 
(0.04) (0.90) (0.42) (0.31) 
1.42 15.05 6.74 3.02 
(0.04) (1.03) (0.48) (0.37) 
1.25 11.11 5.39 2.72 
(0.04) (1.52) (0.81) (0.49) 
1.36 14.10 6.38 3.20 
(0.03) (1.01) (0.39) (0.39) 
1.36 14.03 6.34 3.38 
(0.03) (1.18) (0.43) (0.46) 
1.36 14.37 6.58 2.42 
(0.05) (1.88) (0.92) (0.57) 


The methadone dosage range for those in prenatal 
treatment was 0 to 80 mg. daily with an average daily 
dose of 32.7 mg. The times of entry into the I.D.A.P. 
were: prior to conception, 41.5 per cent; first trimester, 
9.8 per cent; second trimester, 17.9 per cent; third 
trimester, 13.8 per cent; never entered (heroin ad- 
dicts), 17.1 per cent. 

Cytogenetic samples were obtained from 80 meth- 
adone-managed women and 19 heroin-addicted wo- 
men. A blood sample was drawn at. the first clinic 
visit for those women who had prenatal visits. At 
delivery, samples of maternal anc infant cord blood 
were obtained from all patients. All deliveries were 
attended by the cytogenetic staff, and all cultures were 
started immediately after the blood was obtained. In no 
instance was blood refrigerated for later culturing. 
Nearly all cultures had 100 cells scored for a total of 
27,907 cells. Preparation of 72 hour blood cultures 
with the use of a whole blood micromethod, harvest- 
ing, scoring of the chromosome complements, and 
classification of chromosome aberrations were carried 


out as previously described.° All slides were coded so 


that the observer was unaware of any relationship to 
patients. To strengthen the impartiality, no observer 
continually scored slides from the spaced peripheral 
blood cultures of the same subject. 

The ploidy and number and type of aberrations in 
each cell scored were entered onto forms which 
permitted direct keypunching. Chromosome profiles 
for each sample, as well as statistical analyses, were 
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Chromosome Aneuploidy (%) 
akerralions 


(%) 









Hypodiploidy Hyperdiploidy 





4.43 4.00 1.23 
(0.34) (0.27) (0.14) 
4.50 4.09 1.21 
(0.36) (0.28) (0.14) 
3.00 2.25 1.50 
(0.71) (0.25) (0.87) 
4.32 4.78 1.17 
(0.28) (0.30) (0.12) 
4.44 4.73 1.12 
(0.32) (0.34) (0.14) 
3.78 5.00 1.39 
(0.63) (0.67) (0.24) 
4.19 5.84 1.37 
(0.29) (0.42) (0.18) 
4.10 6.17 1.38 
(0.33) (0.49) (0.21) 
4.21 4.49 1.32 
(0.49) (0.64) (0.25) 





compiled with the Xerox Sigma V computer. Sig- 
nificance was based on the Student’s t test and Pearson 
correlation-coefficient statistics. 


Results 


Summary chromosome profiles for all study cases 
subdivided by type of sample, as well as maternal drug 
of abuse, are presented in Table I. About 10 per cent 
of all cells scored had some type of aberration. This 
figure did not differ much among the maternal 
prenatal (10.05), maternal delivery (10.10) and new- 
born (9.87) samples. If cells with chromosome lesions 
(gaps) are also considered as damaged, the per cent of 
aberrant cells increases to 12.4 per cent, with all the 
types of samples undergoing a similar increase. The 
women not in the methadone program had a slightly 
lower per cent of aberrant cells than methadone- 
managed women, but this difference was not statisti- 
cally significant. 

Although examination of the per cent of aberrant 
cells does provide information as to the incidence of 
damaged cells, it does not quantify the extent of 
damage in an aberrant cell. For this purpose the ratio 
of the total number of aberrations to the total number 
of aberrant cells and to the total number of cells scored 
for each subject was computed. Although the number 
of aberrations per total cells scored does not alone 
permit isolation of extent of damage in an individual 
cell, it is a commonly used index which allows com- 
parison of the present results to those reported in 
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the literature. On the average, there were about 14 
aberrations for every 10 aberrant cells scored. This 
remained fairly constant for the different samples. 
However, the heroin-addicted women at delivery hada 
significantly lower rate of aberrant cells (1.25) than the 
methadone-managed group (1.42). There was also a 
statistically significant difference between these two 
groups at delivery when aberrations per total cells 
scored were considered. The.heroin addicts had a rate 
of 11 per cent while those on methadone had a rate 
of 15 per cent. It is of interest to note that the 
chromosome damage of infants in the two groups did 
not differ as measured by any of the indices. 

When aneuploidy was determined, the per cent of 
hypodiploid cells was aon eae higher than the per 
cent of hyderdiploid cells Tor all three sample types. 
The per cent of hypodiploidy was significantly higher 
in the newborn infants when compared to the two 
types of maternal samples. 

The extent to which infant chromosome damage can 
be predicted from maternal prenatal and/or delivery 
samples is also of particular interest. Fig. 1 is ae 
scatterplot of the maternal delivery damage versus 
infant cord blood damage. Each of the*points on the 
graph represents one or more mother-infant pairs. If 
there was a perfect association between maternal and 
infant damage, the points would cluster closely about a 
straight line or some other type of curve. As can be . 
seen from Fig. 1, the points show a large amount of 
variability which cannot be explained by fitting any 
type of curve. However, even if the association between 
maternal and infant damage is not very strong, the 
question as to whether any degree of association exists 
can be considered. With the correlation coefficient, a 
measure of linear association, no relationship was 
found between the per cent of aberrant cells of the 
mother and newborn infant at delivery. When the per 
cent of aberrant cells including chromosome lesions 
was considered, there was a small (r = 0.26) but 
statistically significant (p < 0.01) association between 
maternal delivery and newborn damage. There was 
also a significant association between delivery maternal 
and newborn hypodiploidy (r = 0.25; p < 0.01) and 
diploidy (r = 0.25; p < 0.01). When the relationship 
between maternal] prenatal and newborn samples was 
examined, no significant associations were found. The 
association between the two types of maternal samples 
was also weak, though statistically significant, for the 
per cent of aberrant cells without lesions (r = 0.26; 
p < 0.05), the per cent of aberrant cells with lesions 
(r = 0.19; p < 0.05), and the per cent of hyperdiploid 
cells (r = 0.19; p < 0.05). 


638 Amarose and Norusis 








30 3 
e 
n=100 
r=0.0 
iu s 
X 24 
z e 
a 
& 
rr) * ee 
= is} e s ee 
a 
iw oe 
bk à o o e 
= oe te ee 
a ee- . 
Z tar ae ae s 
a s...’ eee, ees 
a e See ere oo 
(3) 
« a? e .’ : 
ai 6F e e ee e eee s 
s 
a “ae : e : e 7 
ea e o 
° . °’ - 
à = J 
o5 6 2 { 18 E 3a? 30 


PER CENT MATERNAL DELIVERY DAMAGE 


Fig. 1. Relationship at delivery between per cent of maternal 
and infant cells with chromosome damage. Symbols repre- 
senting the number of mother-infant pairs are: e = 1; A = 2. 


» Also considered ‘was whether poor infant out- 
come—whether it be depressed Apgar scores, intra- 
uterine growth retardation, or presence of withdrawal 
symptoms severe enough to necessitate chemo- 
therapeutic intervention—was also associated with an 
increase in chromosome damage. Only Apgar scores 

-.appeared to have some type of association with 
chromosome damage (Table II). Infants with low 
Apgar scores had more chromosome damage than 
infants with high Apgar scores. There was a significant 
difference in the number of aberrations per aberrant 
cell for infants with one- and five-minute Apgar scores 
of 6 or less when compared to infants with scores of 7 
to 10. Infants were also subdivided by a variety of 
maternal characteristics which might affect infant 
chromosome damage: duration of time heroin was 
used as a primary drug, type of primary drug at 
conception and delivery, and duration and dosage of 
methadone treatment. Infants born to mothers ad- 
dicted to heroin appeared not to differ significantly 
from infants born to methadone-managed mothers. 
No consistent difference with respect to duration of 
reported maternal heroin usage or methadone dosages 
could be found. Both the maternal prenatal and 
delivery samples were subdivided by the same charac- 
teristics as the infant samples. Again, no clear-cut 
differences emerged with respect to dosage, duration 
of methadone treatment, and years of heroin use, 
although, as shown in Table I, the women who did not 
enter the methadone program had fewer aberrant 
cells. When particular types of chromatid and chromo- 
some aberrations were scored, the prevalent type in all 
cells was the chromatid break and lesion. Chromosome 
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Table II. Chromosome profile of infants subdivided by 
Apgar scores 


| Aberrant cells 
Apgar score No. (%) 


Aberrations/ 
aberrant cell 


One minute 

1-3 4 20.0* 17.5 1.83 
(5.717) (4.44) (0.15) 

4-6 . 8 14.5 11.2 1.43 
(2.70) (2.53) (0.13) 

Total 12 16.3 13.3 1.57 
(2.58) (2.30) (0.11) 

7-8 32 126 9.6 1.39 
(1.30) (0.95) (0.05) 

9-10 57 «611.6 9.3 1.30 
: (0.75) (0.61) (0.03) 
Total 89 12.0 9.4 1.33 


(0.67) (0.52) (0.03) 


Five minute 


1-3 1 36.0 29.0 . 2.28 
(-) oe) (-) 
4.6 5 11.0 10.4 1.60 
(2.97) (2.87) (0.06) 
Total 5 15.2 13.5 1.72 
(4.82) (3.89) (0.12) 
7-8 6 16.7 13.2 1.28 
(2.39) (2.14) (0.07) 
9-10 89 12.0 9.4 1.34 
(0.67) (0.53) (0.03) 
Total 95 123 9.6 1.34 


(0.66) (0.52) (0.03) 





*Includes lesions. 
+Standard error. 


damage (involving both sister chromatids) was pre- 
dominantly that of the isochromatid break {ace). There 
were no standard abnormal karyotypes, clones of 
abnormal cells, or marker chromosomes. Chromosome 
damage was random and involved all chromosones. 


Comment 


In view of the difficulties encountered with the 
identification of in vivo chromosome-altering agents, 
progression to yet another generation, the newborn 
infant, compounds the already complex problem. 
When the infant is of drug-addicted parentage, the 
number of possible variables which might influence 
chromosome damage increases greatly, especially since 
there have been no similar studies in nonaddict 
mother/infant pairs. The degree of maternal prenatal 
and delivery chromosome damage explained very little 


_of the variation observed in the newborn infant, 


suggesting several possible mechanisms. For example, 
the factors which cause chromosome damage may 
affect the mother and infant differently. Although at 
conception the levels of maternal and fetal damage 
may have been comparable, continued exposure of 
both to varied stresses may have resulted in differing 
chromosome profiles at delivery. The weak association 
between maternal samples prenatally and at delivery’ 
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indicates that maternal chromosome damage did not 
remain stable throughout the prenatal period but 
fluctuated over relatively short time periods. Whether 
a similar situation would exist in drug-free pregnant 
women remains unknown. The failure to establish an 
association between the level of the various drug- 
related variables and the degree of chromosome 
damage may suggest there is none. 

Equally likely is the possibility that numerous com- 
plex interactions of both measured and unmeasured 
variables obscured the examined relationships. Per- 
haps under more carefully monitored life-style con- 
ditions different results would have been obtained. 
It must also be emphasized that since nonaddict infant 
cord blood and maternal measurements are unavail- 
able it cannot be established whether our reported 
values are significantly different from those that would 
be observed in matched control subjects. 

The increased incidence of chromosomal damage in 
infants with low Apgar scores suggests that elevated 
chromosome damage may be concomitant with dif- 
fering types of neonatal difficulties associated with 
depressed Apgar scores. The exact role of the observed 
chromosomal damage in such situations is unknown. It 
is conceivable that chromosomal damage may have led 
to the neonatal difficulties or that the difficulties could 
have contributed to the increased damage. 

Although no discernible differences in infant chro- 
mosome profiles were seen between infants requiring 
treatment for withdrawal and those who did not, 
the very small number of infants judged to have no 
withdrawal and delayed onset of withdrawal in many, 
as well as the possibility of previous in utero withdraw- 
al, makes any definitive conclusions tenuous. 

The reported frequency of aberrant cells in drug 
users and control subjects has ranged from 1 to 20 per 
cent.® ™ 15 In this study the incidence of the particular 
types of chromosome damage was lower in all but one 
category (isochromosomes) when compared to the eval- 
uations of 2,237 cells from former illicit drug users.’ 
Although the over-all per cent distribution of iso- 
chromosomes was slightly higher, there were only two 
ring chromosomes observed in the 27,907 cells scored. 

The biological significance of chromatid gaps is not 
known, but continued notation of these appears 
required in view of evidence of association of specific 
diseases with specific and consistent achromatic gaps. 
Three patients with congenital erythroid hypoplasia 
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(Blackfan-Diamond syndrome) and an abnormality of 
chromosome no. 1 have been reported." One 
patient had an achromatic gap in the same region of 
one arm of Chromosome 1.™ 1! The patients of Gray 
and associates” and Heyn and colleagues” also had an 
abnormality in the same chromosome. These three 
studies relate the chromatid gap to a specific disease. In 
this study we originally included chromatid lesions in 
Fig. 1, and the relationship of maternal delivery/infant 
delivery chromosome damage was statistically sig- 
nificant. When the chromatid gaps were removed, the 
results did not show statistical significance. 

One of the principal concerns in drug abuse is 
the possible production of irreversible chromosome 
damage which could ybe deleterious. Although 
chromosomal changes in general are not pathog- 
nomonic of narcotics abuse, the increased incidence of 
chromosomal abnormalities in the lymphocytes from 
narcotics abusers when compared to non-drug users 
strengthens the possibility of a relationship. The 
life-styles of the 99 subjects did not demonstrate a 


single instance of aseptic administration of the drugtywmee. 


and there is no way we can prove the purity of the 
preparations. Compounding the drug addiction was 
the presence of poor nutrition, lack of rest, stress, 
increased incidence of tuberculosis, hepatitis, and 
syphilis, and a lack of early and consistent prenatal 


care. For these reasons as well as simultaneous~ 


poly—drug use, it is impossible to isolate either meth- 
adone or heroin as the causative agent. Conceptu- 
ally, it is possible that any of these factors could have 
damaged the detoxifying potential of the liver to such 
an extent that the small lymphocytes became “fragile,” 
“infected,” or “primed” so that in vitro stimulation into 
mitosis either elicited existing residual chromosomal 
damage or engendered chromosome damage in these 
weakened cells within the in vitro milieu. In summary, 
the biological implications of chromosome damage 
cannot be completely understood until it can be 
ascertained how the human subject reacts to chromo- 
some damage when there is no evidence of clinical or 
pathologic syndromes. 


We are indebted to the faculty, residents, and staff of 
the Department of Obstetrics and Gynecology for their 
understanding and cooperation during a difficult 
project and to Cecilia Turriff, Mitchell Kraynak, and 
Thomas Diamante for technical assistance. 
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Placental morphometric and morphologic alterations 


in maternal undernutrition 


L. S. MURTHY 
K. N. AGARWAL 
SUSHILA KHANNA 


Varanasi, India 


Placentas, mothers, and neonates belonging to different socioeconomic groups were 
examined for morphometric and gross morphologic changes to assess the effect of maternal 
undernutrition. The mean maternal caloric intakes for socioeconomic Groups I, I, and, 
HI + IV are 2,919, 2,420, and 1,589 calories per day, respectively, and differences * 
were significant (P < 0.001). The mean protein mtakes were respectively 76.1, 67.3, 
and 52.0 Gm. per day for socioeconomic Groups I, II, and IHI + IV, respectively 

(p < 0.001). The birth weight, placental weight, volume, surface area, and number of 
cotyledon showed significantly decreasing trends (P < 0.001) with the fall in 
socioeconomic group and maternal dietary intakes. Placentas of socioeconomic Group I 
had significantly higher incidence of well-defined cotyledons end central cord attachment. 


In lower socioeconomic groups and small-for-dates placentas there was significantly 


higher incidence of hemorrhages. There were no changes in incidences of placental - 


infarcts, calcifications, and degeneration in various socioeconomic groups. 


CLINICAL observations indicate that babies born 
during calamities like famine or persistent nutritional 
deprivation generally weigh less in relation to their 
gestational age.‘ Smith,‘ in a post-war study in 
Holland, noted that dietary deficiencies due to ration- 
ing, especially if this coincided with the last trimester of 
pregnancy, affected the fetal growth. Similar studies by 
Dean? in Germany demonstrated an average reduction 
of birth weight by 118 Gm. in relation to gestational 
age which was attributed to undernutrition of the 
pregnant mothers. ` 

In a recent study, Laga and associates demonstrated 
that the placentas of low socioeconomic group mothers 
had anatomic, morphologic, and histologic alterations. 
He compared Bostonian and Guatemalan pregnant 
mothers as upper and lower socioeconomic material. 
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The aim of the present study is to observe placental 
morphometric and morphologic alterations during 
maternal nutritional deprjvation. 


Material and methods 


Plan of study. The work spread over a period of 11 
months—from February 1, 1973, to December 31, 
1973. About 150 sets of mothers, babies, and placentas 
were selected at random for the study from the Ne- 
onatology Unit, Department of Pediatrics, Institute of 
Medical Sciences, Varanasi. Out of these, 47 sets were 
taken as controls belonging to socioeconomic Group I; 
the remaining 103 sets were from socioeconomic 
Groups II and III + IV (occupational classification of 
Government of India, 1962).7 This material from the 
district of Varanasi had no racial, cultural, or environ- 
mental differences. No subject with obstetric abnor- 
malities, i.e., abruptio placentae, toxemia, twins, dia- 
betes, hypertension, congestive cardiac failure, etc., 
was included in this study. 

Methodology. Socioeconomic, dietetic (according to 
the Indian Council of Medical Research, New Delhi, 
questionnaire method),® and obstetric histories were 
obtained. Clinical examination was also performed to 
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Table I. Distribution of newborn infants, placentas, morphometry, and maternal calorie and protein intakes in differe: 
Material dietary 
intake per day j 













Placenta 


Appropriate for 


gestational age 











Small 
for dates 


Volume 


(nl.) 


Socioeconomic 


groups 


Weight 
(Gm.) 





































I 4] 6 — 2,919 + 21.4 76.1 + 3.1 499 + 65.4 423 + 34.8 
Il 38 4 1] 2,421 + 103.0 67.3 + 2.0 320 + 34.2 328 + 40.5 
HI + IV 3 9 38 1,590 + 101.4 52.1 +2.) 287 + 27.3 263 + 17.8 
P values: ; 
I vs. II <0.001 <0.001 <0.001 <0.001 
H vs. HI + IV <0.001 <0.001 <0.05 <0.001 
Table II. Placental morphometric data in relatioh to newborn status (mean with standard deviations} 
Placenta 
Newborn! 
Surface No. of placental 
Newborn stalus Weight Volume area cm? cotyledons weight ratio 






















1. Appropriate for gestational 82 4164754 4024373 2264262 1942.1 2,915 + 75.5 7.0 
age (term) 
2. Small for dates 49 2964328 272+31.6 1684255 11420 2,371 112.2 8.0 
j Preterm ; 19 268 + 44.5 237 + 42.5 153 + 27.8 1] + 3.4 1,787 + 44.5 6.7 
l vs. 2 : <0.001 <0.001 <0.001 <0.00! <0.00] 
2 vs. 3 . <0.02 <0.001 0.001 


<0.05 0.90 





Table III. Placental gross morphologic changes in different socioeconomic groups (values given as percentages) 












Socioeconomic groups 


No. 47 53 50 

. 1. Hl-defined cotyledons 0.0 5.7 26.0 4.31* <0.001 
2. Eccentric attachment of the cord 29.9 74.5 94.4 59.87 <0.001 
3. Presence of hemorrhages 2.1 44.7 48.2 29.57 <0.001 
4. Presence of infarcts 25.0 36.2 33.5 1.6& >0.70 
5. Presence of calcifications 35.4 16.7 13.0 6.49 >0.10 
6. Presence of degeneration (in form of thinning of cotyledons) 31.3 53.2 48.2 5.16 >0.20 





*Calculated by Student’s t test. 


exclude systemic diseases which could have affected 
the growth. l 

Placenta. Immediately after delivery the cord was 
cut flush with the placental surface and the membranes 
were trimmed off. Blood clots adhering to the 
maternal surface of the placenta were picked off and 
the subchorionic* vessels were emptied of blood by 
gentle pressure. The placenta was blotted several times 
with filter paper and then weighed. The cord attach- 
ment, number and nature of cotyledons, and extent of 
infarcts, hemorrhagic areas, and evidence of degenera- 
tion in the form of thinning of cotyledons and presence 
of calcifications were recorded by one of us (L.S.M.). 


Neonate. The gestational age of the newborn infants 
was assessed according to the criteria used by Usher 
and associates? and Robinson.’ 


Results 


Placental parameters in relation to maternal 
socioeconomic status. The data in Table I showed that 
the number of small-for-dates babies is increasing in 
lower socioeconomic groups. The mean caloric and 
protein intakes were significantly different in various 
socioeconomic groups. 

There was significant reduction in placental weight 
in socioeconomic Group II as compared to I. The fall 
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socioeconomic groups (means with standard deviations) 























Surface Newborn Newborn/ 
area No. of weight placental 
(sq. em.) cotyledons (Gm.) weight ratio 


216 + 20.3 18 + 2.] 2,820 + 78.4 5.65 
188 + 18.5 15 + 2.9 2,502 + 138.4 7.83 
169 + 23.0 10 + 1.6 2,261 + 105.8 7.88 
<0.001 <0.001 <0.001 
<0.001 <0.001 <0.001 


in group III + IV as compared to II was also possibly 
significant. The reduction in placental volume, surface 
area, and number of cotyledons in socioeconomic 
Group II as compared to I was significant and they 
further fell significantly in socioeconomic Group 
HI + IV. The increase in the newborn placental ratios 


in the lower socioeconomic groups indicated greater 


fall in newborn weight as compared to placental 
weights. 

Placental parameters and newborn weights in 
relation to maternal calorie and protein intakes. The 
relationships of maternal calorie and protein intakes 
per day with the placental parameters were studied by 
fitting the regression equations (Y = a+b). Sig- 
nificant linear relationships were observed for placen- 
tal weight, volume, surface area, and number of 
cotyledons (Figs. 1 and 2). 

The newborn weight significantly increased with 
higher maternal calorie intakes; 
coefficient (r) and the regression coefficient (b) were 
0.58 and 0.49, respectively (p < 0.001). Similarly 
significant correlation was observed with maternal 
protein intake (r = 0.59; b = 25.17;-<0.001). The 
placental parameters and newborn weight did not 


the correlation 


differ significantly between protein intakes of 68 to 75 
and 75 to 82 Gm. per day. 

The data for appropriate-for-gestatignal-age babies 
showed that the placental weight, volume, surface area, 
and number of cotyledons were also significantly 
correlated with the weight of the neonate (Fig. 3). 
However, the small-for-dates and preterm placental 
weight, volume, surface area, and number of cotyle- 
dons did not have significant correlation with newborn 
weight. In these groups maternal mean calorie and 
protein intakes per day, placental weight, volume, 
surface area, and number of cotyledons and newborn 
weight were significantly lower than for appropriate- 
for-gestational-age group. The mean maternal calorie 
and protein intakes in the preterm group were 
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significantly higher than in the small-for-dates group. 
In the preterm group newborn weight and placental 
parameters were lower than in the small-for-dates 
group. However, the number of cotyledons in the two 
groups remained unchanged (Table II). 

The socioeconomic Group I placentas had a sig- 


-nificantly higher incidence of well-defined cotyledons 


and central attachment of the cord. This group also 
showed a significantly lower incidence of hemorrhages. 
The small-for-dates and preterm placentas showed 
higher incidences for ill-defined cotyledons and 
hemorrhages than the appropriate-for-gestational-age 
group. These hemorrhages were in the form of small] 
clots attached to the maternal surface of the placentas. 
The increase in incidences of placental infarcts, 
calcifications, and degenerations was related to in- 
crease in gestational age (Table II). 

The means for maternal hemoglobin in Groups 1, I, 
and III + IV were 11.30 + 1.66, 9.64 + 3.69, and 
7.70 + 1.77, respectively. The mean hemoglobin level 
in Groups II + IV was significantly lower than the 
means in Groups I and II. The placental weight, sur- 
face area, volume, and number of cotyledons as well 
as newborn weight showed a significantdrend with the 
fall in maternal hemoglobin. 


Comment 


The data of the present study demonstrated that the 
mothers of the lower socioeconomic groups had 
inferior dietary intakes, reduced placental weight, and 
higher incidences of small-for-dates and preterm 
births. There was a proportionately greater fall in 
newborn weight than in placental weight. These 
observations are in conformity with those of other 
recent studies.’ > ® € The placental volume, surface 
area, and number of cotyledons were reduced in lower 
socioeconomic groups and showed significant relation- 
ship with calorie and protein intakes. The maximum 
weight gain was achieved on receiving 68 to 75 Gm. per 
day intake of protein and, with further protein in the 
diet, no extra gain in newborn weight was observed. 
The observations of the present study for placental and 
neonatal weights in the lower socioeconomic groups 
are supported by the findings of Laga and associates.® 
The mean placental volume for appropriate-for- 
gestational-age babies or of the mothers receiving over 
68.0 Gm. of protein per day in the present study is in 
accord with the normal values reported by Ahern and 
Dunnill" and Garrow and Susan.” 

To the present time, a reduced number of placental 
cotyledons has been demonstrated only in hypoxic 
placentas by Krugner and Stella.” The data of the 
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Fig. 1. Regression lines of maternal calorie intake and various dependent variables. 
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Fig. 2. Regression lines of maternal protein intake and varicus dependent variables. 


present study demonstrated that in maternal under- 
nutrition there is a significant reduction in the number 
of placental cotyledons, The data for the appropriate- 
for-gestational-age group are identical with those of 
upper socioeconomic group mothers who are receiving 
mean calorie and protein intakes of 2,723 + 71.5 
Gm. per day, respectively. The appropriate-for-ges- 
tational-age group data are significantly higher for 
all the parameters studied. The small-for-dates group 
data are higher than the preterm data for all parame- 
ters excepting the number of cotyledons, which re- 
mained unaltered. Desai and associates reported 
reduced mean placental and neonatal weights for 
small-for-dates and preterm groups as compared to 
appropriate-for-gestational-age group. The mean 


number of cotyledons in preterm babies was around 
11.3. This would mean that the number of cotyledons 
increased with gestational age and where for any 
reason fetal nutrition suffers, as in the case of 
small-for-dates babies. The increase in number of 
cotyledons does not follow the desired pattern; various 
maternal factors including undernutrition (dem- 
onstrated in the data of this study).and hypoxia 
(demonstrated by Krugner and Stella™) could be 
responsible. 

Ahern and Dunnill" demonstrated reduced placen- 
tal volume in abnormally small babies (350 + 65) 
whereas the mean volume for small-for-dates placentas 
in the present study is 272 + 32 ml., which is in accord 
with the findings of Pierre and associates. 
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Fig. 3. Regression lines of baby weight in grams and various dependent variables. 


Besides the fall in the placental cotyledon number, 
there is also an increase in the number of ill-defined 
cotyledons in the lower socioeconomic small-for-dates 
and preterm groups. The increase in ill-defined 
cotyledons has also been reported by Krugner and 
Stella’? during hypoxia. This lesser degree of separa- 
tion with greater degree of functioning parenchyma 
may be a compensatory phenomenon for transmitting 
zases and nutrients. 

The incidence of eccentric attachment of cord 
increases in lower socioeconomic and small-for-dates 
groups, while the preterm appropriate-for-gestational- 
age placentas have mainly central attachments, which is 
in conformity with the findings reported by Laga and 
associates.® 

The incidence of placental hemorrhages markedly 
increases in the lower socioeconomic and small-for- 
dates groups, which is in conformity with the findings 
cf Desai and associates.™* The increased incidence of 
placental hemorrhages has been associated with gen- 
eralized protein and vitamin deficiencies." '7 The 
number of infarcts, calcifications, and evidence of 
degeneration are not significantly different in the 


various socioeconomic groups. In contrast, Laga andy, 
associates® demonstrated increased incidence of old 
and recent infarcts, subchorionic fibrif, and cysts in 
lower socioeconomic groups. Desai and associates“ 
found calcification and infarcts mainly in appropriate- 
for-gestational-age group and in a small percentage of 
small-for-dates placentas but none in the preterm. a 
Fox'* and Tindell and Scott?’ showed that the calcifica- 
tions increased with gestation but Fujikura? dem- 
onstrated that fetal and placental weight variations 
did not significantly affect calcifications, which is in 
agreement with the findings of-the present study. The 
degeneration seems to be a change occurring with 
increase in gestational age. 

Whether placental morphometric and morphologic 
alterations in maternal undernutrition are partly or 
mainly due to hypoxia is difficult to comment upon in 
the present state of knowledge. The identical changes 
observed during hypoxia and relationship with mater- 
nal anemia do suggest such a possibility."* "° Further 
studies on severe maternal anemia (hemoglobin < 5.0 
Gm. per 100 ml.) are in progress and likely to throw 
light on this subject. 
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Advanced course in colposcopy with video tape tutorial, July 22-24, 1976 


An advanced course in colposcopy will be held during Montreal's Summer Olympics 
on July 22-24, 1976, at the Jewish General Hospital, Montreal, Quebec, Canada. Invited 
speakers include Drs. Duane Townsend, Arthur Herbst, Adolph Stafl, and Ralph Richart. 

The registration fee is $250 and includes advanced colposcopy, a session with a live 
patient, video tape tutorial, and lunches. Registration should be accompanied by a check 
payable to: Alex Ferenczy, M.D., Registrar, Jewish General Hospital, Department of 
Pathology, 3755 Cote St. Catherine Rd., Montreal, H3T 1E2, Quebec, Canada. 





Interactions of the trophoblast and maternal 
tissues in three closely related primate species 


ELIZABETH M. RAMSEY, M.D. 
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JOHN W. S. HARRIS, M.B.. B.S., PH.D. K i 


Charlottesville, Virginia, San Antonio, Texas, and London, England 


The confluence of maternal and fetal tissues to form the placenta causes a wide va riety of 
alterations in cells of both origins. Three closely related primate species were studied for 
similarities and differences in the interrelationships formed during various stages of 
placental development in the areas of implantation, decidualization, and trophoblastic $ 
involvement in the spiral arteries. Although certain similarities exist among the three 
species a surprising number of distinct differences were found to shed doubt on the 
common practice of assuming species-to-species similarity, particularly among primates. 


THERE HAS BEEN increasing appreciation, in recent 
years, of the importance of the interaction of fetal and 
material tissues in pregnancy. Numerous far-reaching 
problems are involved in this mutual relationship, 
among the most important of which are: the achieve- 
ment of implantation and the maintenance of preg- 
nancy,® restraint of trophoblastic invasion, control of 
uteroplacental circulatory anatomy and physiology,” 
and the paradoxical homograft reaction.” 

The nature of the subplacental tissues has been 
studied in the human being,’ the monkey (Macaca 
mulatta), and the baboon (Papio sp.).* * In the course 
of these studies and in of the 
literature, certain dissimilarities among these three 
species have been noted which have fundamental 
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significance. Although these observations do not of 
themselves provide solutions to the unresolved prob- 
lems, they do when considered together supply certain 
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suggestive data and clues which cannot be ignored and. 
may assist in understanding placentation in general, 
s 


Observations 

The subplacental tissues of the human being, 
monkey (Macaca mulatta), and baboon (Papio sp.) were 
studied by conventional histologic staining techniques 
with the light microscope and by electron microscopy. 
For the purposes of this discussion, a comparison will 
be made between the three species with reference to 
the histologic behavior: (1S of the endometrial connec- 
tive tissue (“decidualization”) and (2) of the tropho- 
blast. especially in its relation to the blood vascular 
system supplying the intervillous space. 

Decidualization. Striking differences exist among 
the three species in the response of the endometrial 
tissue to implantation. In the human subject interstitial 
implantation occurs (Fig. 1, e), the embryo becoming 
completely embedded in the stroma with no notable 
proliferation of the uterine epithelium other than that 
necessary to recover the site of blastocyst penetration. 
However, the reaction of the endometrial connective 
tissue cells is extensive. The spindle-shaped cells begin 
to swell immediately after attachment of the blastocyst 
and become large polyhedral cells which almost 
obliterate the intercellular space (Fig. 2, a), especially 
around blood vessels. 

In the rhesus monkey, on the other hand, the 
blastocyst remains superficially attached (Fig. 1, b). As it 
expands, the side opposite the initial atuachment 
reaches the opposite wall of the uterus and attaches to 
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Fig. 1. Photomicrographs showing type of implantation in (a) 
the human subject (Carnegie No. 8004, section 1 1-4-7, x 100), 
interstitial, day 9; (b) the rhesus monkey (Carnegie No. C-652, 
section 4-3-8, X100), superficial, day 13—note the epithelial 
plaque (EP); and (c) the baboon (No. A65-151, section 12-2-4, 
x 110), superficial, day 15. 


it, forming a second placenta. The uterine epitheli- 
um in the area of attachment undergoes rapid and 
extensive proliferation, forming the well-known epi- 
thelial plaque, which persists for some 3 weeks. The 
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Fig. 2. Photomicrographs of subplacental endometrium in (a) 
the human subject, showing pronounced decidua (U. of Va. 
No. U6-3, x 120); (b) the rhesus monkey, no decidual reaction 
(Carnegie No. C-658, x 100); and (c) the baboon, no decidual 
reaction (No. A65-123, x100). 


connective tissue stroma does not undergo extensive 
cellular hypertrophy, although cells in a narrow band 
adjacent to the trophoblastic shell become somewhat 
swollen. This increase does not reach the proportions 
found in the human subject and no cell comparable to 
the decidual cell of man appears at any stage in this 
animal (Fig. 2, b). 

The baboon blastocyst also remains attached superfi- 
cially (Fig. 1, c) but neither an epithelial plaque nor a 
secondary placenta is formed. The cells of the en- 
dometrial stroma, like those of the rhesus monkey, 
undergo no extensive cellular hypertrophy (deciduali- 
zation) in early stages (Fig. 2, c). Some cellular swelling, 
resembling that found in the rhesus monkey, is 
observed near the placenta, but again this does not 
reach the type of reaction occurring in the human. 

Trophoblast. Just as the reaction of the maternal 
stroma to the presence of the blastocyst varies among 
the three species, so does the activity of the trophoblast. 
Common to the species is the presence of distinctive 
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Fig. 3. Photomicrographs showing trophoblast in uteroplacental arteries, the “candle-wax dripping” 
phase, in (a) the human subject (U. of Va. No. U32-2, x85); (b) the rhesus monkey (Carnegie No. 
546, Section 16, x 100); and (c) the baboon (No. A65-177, section 38-2-1, x40). Placental attachment 


is above in each instance. 


Table I. Comparison of the main placental features of the rhesus monkey, human being, and baboon* 


Man 


Implantation: 
Interstitial 
Pronounced decidual reaction 
No epithelial reaction 
No secondary placenta 
Trophoblast: 
Boundary between maternal and fetal 
ussues very irregular 
Penetration of inner third of 
myometrium by trophoblast 
Trophoblastic wandering cells 
prominent 
Arteries: 
Intravascular cells later, peak at 
week 12 
Artery wall replaced by trophoblast 
migrating through lumen and stroma 
Little elastic tissue beyond 
myoendometrial junction 
Multiple openings to intervillous space 
from single stems common 





Superficial 

No decidual reaction 
Transitory epithelial plaque 
Secondary placenta 


Boundary between maternal and fetal 
tissues straight 

No penetration of myometrium by 
trophoblast 

No trophoblastic wandering cells 


Intravascular cells very early, day 17 


Artery wall replaced by trophoblast 
migrating through lumen only 

Elastic tissue extending halfway up 
endometrium 

Multiple openings to intervillous 
space from single stems infrequent 


Baboon 


Superficial 

No decidual reaction 
No epithelial reaction 
No secondary placenta 


Boundary between maternal and 
fetal ussues straight 

No penetration of myometrium by 
trophoblast 

No trophoblastic wandering cells 


Intravascular cells very early, day 16 


Artery wall replaced by trophoblast 
migrating through lumen only 

Elastic tissue extends well into 
endometrium 

Multiple openings to intervillous 
space from single stems common 


* Reproduced with slight modification from Houston, M. L.: Am. J. Anat. 126:1-29, 1969. 


cells within the maternal capillaries and arteries 
communicating with the intervillous space. Sex 
chromatin studies indicate that these cells are cyto- 
trophoblast.® Electron microscopy has provided even 
stronger evidence for this conclusion.'® The natural 
history of these cells can be divided into three phases 


according to their relation to the vessels with which 


they are associated: (1) the intraluminal phase, in 
which the cytotrophoblastic cells are found within the 
lumen of the vessel, (2) the invasive phase, during 
which the cells penetrate the vessel wall, and (3) the 
intramural phase, when the cells constitute the wall of 
the vessel. 

1. The intraluminal phase. Cytotrophoblastic cells be- 
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Fig. 4. Photomicrographs demonstrating arterial wall re- 
placement by trophoblast in (a) the human subject, (Carnegie 
No. 10118, x400) day 116—note uninvolved wall of vein at 
upper left and trophoblastic giant cells in stroma; (b) the 
rhesus monkey (Carnegie No. C-679, x60), day 102; (c) the 
baboon (No. A67-98, x60), day 144. 


gin to migrate into the lumina of the maternal blood 
vessels as soon as the invading blastocyst encounters 
and “taps” the subepithelial capillary network (Fig. 3). 
These cells migrate along the walls of the expanded 
capillaries in sheets of cells, one to four layers thick, 
giving, in longitudinal section, an appearance which 
has been likened to wax dripping down the side of a 
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Fig. 5. Photomicrographs of the maternal-fetal junction in 
(a) the human subject (Carnegie No. 10129, x10), very 
irregular, day 61; (b) the rhesus monkey (Carnegie No. C-629, 
x3) day 53; and (c) the baboon (No. A65-103, x40), day 47. 
Line of junction is smooth in monkey and baboon. 


candle. When the migrating cells reach the level of the 
spiral arteries they accumulate to the point of almost 
occluding the arterial lumina. In the human subject, 
migration proceeds into the deeper portions of the 
arteries, even involving myometrial segments. How- 
ever, penetration beyond the myoendometrial junction 
has not been observed in either the rhesus monkey or 
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Fig. 6. Photomicrographs of trophoblastic giant cells in 
stroma of the human subject (U. of Va., No. U18-4, x45). 
Inset shows cells at higher power. 


the baboon. It must be noted that the phenomena 
described occur only in the arteries which communi- 
cate with the intervillous space and do not occur in 
veins at all. 

Although the natural history and appearance of this 
intraluminal phase is basically similar in the three 


species there is a wide difference in the time of 


occurrence. In the human being, the cells can be 
observed within the arterial lumen early in gestation 
but they do not reach their peak of proliferation until 
as late as the twelfth week. In monkey and baboon the 
peak is reached very early and there is distinct di- 
minution by the end of the second month of ges- 
tation. 

2. The invasive phase. During invasion of the lumina 
of the spiral arteries, the cytotrophoblastic cells strip 
away the endothelium. The next step is invasion of the 
vessel wall. The tunica media becomes disorganized 
and cytotrophoblast becomes incorporated into the 


vessel wall, eventually forming the primary element of 


its structure. 

3. The intramural phase. During this phase the 
cytotrophoblastic cells disappear from the lumina (Fig. 
4). The endothelium of the vessels is regenerated from 


deeper regions not reached by the destructive action of 
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the trophoblast. The wall continues to consist prepon- 
derantly of cytotrophoblast with which is associated 
abundant fibrinoid. Thus, maternal blood traverses the 
maternal tissue on its way to the placenta through 
vessels with an inner lining of maternal endothelium 
but with walls composed primarily of trophoblast. 

Although the intrusion of the trophoblast into the 
maternal arteries is similar in the three species, there is 
diversity in the degree of invasion into the connective 
tissue. In human subjects, the line of trophoblastic 
penetration is extremely irregular, forming a jagged 
maternal-fetal junction (Fig. 5, a). In addition, the 
connective tissue stroma is heavily infiltrated with 
large, sometimes multinucleated, trophoblastic cells 
extending completely through the endometrium and 
frequently into the myometyium (Fig. 6). There is some 
evidence that these cells may invade the arterial walls 
and participate in their replacement. In the monkey 
and baboon, on the other hand, the trophoblast 
appears “less invasive” than in man in that (1) the 
implantation remains superficial, (2) the maternal-fetal 
junction occurs along a very regular cresentic line (Fig. 
5, b and c), and (3) there is no penetration of the 
stroma by cells detached from the trophoblastic shell 
(Fig. 2, b and c). 

In human patients, the trophoblast may even 
undergo malignant transformation, invading both 
locally and systemically as choriocarcinoma. 


Comment 


In the past it has been postulated that the decidua is 
responsible for restricting trophoblastic penetration of 
the endometrium. > + 4 Comparison between the 
amount of decidua formed in human, monkey, and 
baboon endometria and correlation of these amounts 
with the extent of trophoblastic invasion in the three 
species casts doubt upon the validity of this assump- 
tion. As is shown in Table I, it is the human subject that 
has the most pronounced decidua yet exhibits the 
greatest trophoblastic penetration. Where there is at 
best minimal decidualization, the trophoblastic inva- 
sion is least. 

The barrier effect of the monkey's epithelial plaque 
has also been invoked as protective!’ but the absence of 
a plaque in the baboon rules out this assumption as 
well. The plaque in the monkey might restrict the 
trophoblast at first and be the effective cause of 
superficial implantation in the monkey, but what, one 
must ask, restrains the trophoblast when the plaque 
disappears in the third week of rhesus gestation or 
never forms at all as in the baboon? 

The difference in the degree of fetal-maternal in- 
teraction is manifested not only by the depth of initial 
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implantation, as noted above, but later in pregnancy by 
the nature of the placental base. The jagged line of the 
maternal-fetal junction indicates a greater aggressive- 
ness of the trophoblast in human beings than in the two 
nonhuman primate species. This is also suggested by 
the invasion of the human endometrial stroma, and 
even the myometrium, by wandering trophoblastic 
giant cells. The extreme rarity of choriocarcinoma in 
rhesus monkey and baboon may be cited ag further 
evidence of a lower invasive potential of the tropho- 
blast of these animals vis a vis that of human beings. 


The entry of trophoblast into the eroded tips of 


endometrial spiral arteries is effected in similar fashion 
in all three species and the subsequent proximal spread 
is closely similar, in both mechanism and amount. 
Although the replacement of the vessel wall by 
trophoblast follows a parallel course in all the species, it 
is most extensive in human subjects, resulting in 
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greater weakening of the vascular wall. This in turn 
occasions more pronounced dilation of the human 
uteroplacental arteries. In the studies of Brosens and 
associates © ? variation in the amount of wall replace- 
ment is correlated with the occurrence of pre- 
eclampsia and eclampsia, conditions not known to 
occur in monkey or baboon. 

The present comparative study rather dramatically 
illustrates the necessity for exercising caution in 
transferring observations made upon a single species to 
other even closely related species. 


The courtesy of the Department of Embryology, 
Carnegie Institition of Washington, and of the De- 
partment of Obstetrics and Gynecology, University of 
Virginia School of Medicine, in permitting reproduc- 
tion of photographs of material in their collections is 
gratefully acknowledged. 
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Fetal blood sampling in midtrimester pregnancies 
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Sonographically directed placental aspiration has been investigated as a method for 
obtaining fetal erythrocytes. The technique is generally successful and the fetal red cells 
are generally usable far the prenatal diagnosis of the hemoglobinopathies. 


THE PRENATAL diagnosis of genetic defects has been 
a major step forward for both obstetrics and human 
genetics. Amniotic fluid cells have been used to obtain 
information about the fetus, and the information 
available has been limited to that normally expressed 
in these cells. The prenatal diagnosis of a hemo- 
globinopathy or of a red cell enzymatic deficiency re- 
quires the ability to obtain fetal red cells. This has 
been attempted with the use of fetoscopy-directed 
aspiration’ * and, in the case of an anterior placenta 
demonstrated by ultrasound, “blind” aspiration” We 
have sought to define a method for obtaining fetal 
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erythrocytes in a mixed *fetal-maternal sample by 


sonographically directed placental aspiration regard- 
less of placental location. 


Methods 

The 28 patients in this study either were having 
elective pregnancy termination for socioeconomic indi- 
cations or because of a chromosomally abnormal fetus 
or were referred to our program for prenatal diagnosis 
of a hemoglobinopathy. All patients gave expressed 
informed consent for the procedure as per a protocol 
approved by the University of California San Francisco 
Committee on Human Experimentation. 

The patients undergoing pregnancy terminations 
had a sonographic placental localization with a full 
bladder and again after voiding. Bladder emptying was 
found to move the placental site 3 to 5 cm. caudally. In 
the case of a posterior placenta, the 20 gauge. 3% inch, 
disposable spinal needle was introduced into the 
amniotic sac. Fluid aspiration and needle advancement 
were alternated unul the needle bevel was against the 
fetal surface of the placental plate as indicated by a lack 
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Table I. Fetal blood samples obtained by placental 
aspiration 









Fetal 
cells % of 
K Total 


0-1 6 214 
2-4 2 71 
5-10 4 14.3 
15-25 . 3 10.7 
75-100 13 46.5 
58 160.0 








. 


of amniotic fluid return. The needle was inserted 2 to 4 
mm. further for blood aspiration. A series of five or six 
samples was taken as the eedle was withdrawn back 
into the amniotic sac, and a sample of the amniotic 
fuid in the immediate area of the placental puncture 
was included. One or two insertions into the placenta 
provided the 5 or 6 samples which need contain only 
50 to 100 wl of blood mixed in amniotic fluid. A set of 5 
or 6 samples was considered as one attempt at placental 
‘aspiration. 

In the case of an anterior placenta, the placenta was 
traversed by the 20 gauge needle until amniotic fluid 
was obtained. The procedure was similar, but the 
needle was withdrawn until it reached the placental 
plate and then was withdrawn 2 to 4 mm. further, into 
the fetal surface of the placenta. 

Women having a therapeutic abortion had only one 
attempt at placental aspiration, and then 40 mg. of 
prostaglandin Fa was instijled in the amniotic sac to 
induce the abortion. Patients referred for the prenatal 
diagnosis of a hemoglobinopathy had multiple at- 
tempts, if necessary, to obtain fetal red cells. 

The presence of fetal erythrocytes was determined 
by analysis of red cell volume by a Coulter counter 
since the fetal cell volume is larger than that of adult 
cells.4 In the last half of the study, the percentage of 
fetal cells was verified by Kleihauer-Betke stains of 
smears from the same samples. 


Results 

The percentage of fetal erythrocytes in placental 
aspirates is given in Table 1. Samples from the nine 
posterior placentas had 2 to 100 per cent fetal cells, and 
in no case was a Second attempt necessary. Eleven of 16 
(69 per cent) anterior placentas yielded samples of 2 
per cent or more fetal red cells, but in two patients this 
required three attempts each. Two of three lateral 
placentas provided samples with 22 and 75 per cent 
fetal cells. 

Of the eight patients referred for prenatal diagnosis 
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of a hemoglobinopathy, four fetuses were found to be 
homozygously affected, the pregnancies were termi- 
nated, and the prenatal diagnosis was confirmed. 


Comment 

For prenatal diagnosis of the hemoglobinopathies, a 
mixture of fetal and maternal blood can be used and, 
by concentrating fetal cells with differential agglutina- 
tion with the use of anti-i serum, as little as 2 per cent 
fetal ervthrocytes may be adequate.” With that crite- 
rion, 100 per cent of the posterior placentas, 69 per 
cent of the anterior placentas, and two of three lateral 
placentas were successfully sampled by sonographically 
directed placental aspiration. This compares favorably 
with the one other report of placental aspiration of 
anterior placentas.” 

The largest reported series of patients in whom fetal 
blood sampling was attempted under fetoscopic vi- 
sualization of the placenta claimed success in 19 of 20 
instances with a posterior placenta and 4 of 6 instances 
with an anterior placenta.?, However, no definition of 
success was given in this paper. If the two methods 
have essentially similar success rates, which is the better 
method for obtaining fetal erythrocytes will depend 
on which is safer. There is insufficient experience with 
either method at this time to make any estimates of 
safety; however, use of the fetoscope in the presence of 
an anterior placenta is of considerable concern. 
Regardless of technique. we agree with Hobbins and 
Mahoney? that fetal blood sampling should be done 
after 18 weeks’ gestation, since with increasing gesta- 
ton a given blood loss represents a smaller proportion 
of the fetal blood volume. 

Although we have employed this technique to 
successfully diagnose B-thalassemia and sickle cell 
anemia in utero, ê the method's shortcomings should 
be noted. The only case of amnionitis followed two 
successive days of attempting to obtain fetal blood. 
There probably was a break in the sterile technique on 
the second day, and the amniotic fluid containing 
maternal blood from the first day's efforts provided an 
excellent culture medium. We now feel that if initial 
attempts at fetal blood sampling are unsuccessful one 
should wait 7 to 10 days before a second set of 
attempts. This will allow for reabsorption of blood m 
the amniotic fluid. We are concerned also with the 
question of fetal-maternal transfusion and isoimmuni- 
zation and accordingly have begun an ongoing project 
of estimating the fetal-maternal transfusion induced by 
placental aspiration. 

We conclude that fetal erythrocytes for genetic 
studies can be obtained by sonographically directed 
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placental aspiration. This technique is simple, and the 


potential benefits of fetal blood sampling are sufficient 
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to warrant further investigations of its effectiveness 
and safety. 
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The early eighteenth century was an age when 
deliveries were performed mainly by unskilled mid- 
wives and most physicians were equally ignorant of the 
process of childbirth. Ould'’s treatise was the frst 
textbook of any importance in English, the first to 
consider the mechanism of labor and, over all, a 
veritable mine of good sense. The first part described 
the pelvis, female genitals, the fetus, and normal labor. 
It was formerly held that the child’s face pointed 
toward the sacrum during its transit through the pelvis. 
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In contrast, Ould asserted that the child faced ob- 
liquely to one side or the other (see left). He regarded 
labor as a mechanical process, stressing that since both 
the head of the child and maternal pelvis were elliptical 
the smaller ellipse could pass through the larger only if 
they were in the same axis. He advocated delivery on 
the side, opiates in difficult or tedious labours, and 
delivery of the second twin shortly after that of the 
first, by version and extraction if necessary, and 
cautioned against overhasty extraction of the placenta. 
Part H dealt with abnormal deliveries not requiring 
instruments. He opposed the view of Deventer and 
Mauriceau that “obliquity” of the uterus was a common 
cause of difficult labor. In breech delivery, he em- 
phasized the importance of bringing down the arms. 
“In the directions for bringing the child forth by the 
feet, (Deventer) adviseth the greatest piece of cruelty 
that can be imagined; namely. to leave the hands to 
come out together with the head; the absurdity of 
which practice is obvious to any person who ever 
delivered one woman, even in a natural labour; indeed 
if he had advised this practice in a miscarriage, after six 
months pregnancy, and where there is an immoderate 
rate of flux of blood; then this method, for expedition, 
might be commendable.” Sir Fielding delivered the 
breech infant with his finger in the child’s mouth and 
hands on its shoulders. In the third section on 
instrumental delivery, he was one of the earliest 
advocates of episiotomy but was intolerant of cesarean 
section. A leading obstetrician of his time, Ould was 
master of the Dublin Lying-In (later known as the 
Rotunda) Hospital. 
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An unusual complication of intrapartum 
fetal monitoring 


M. S. AKHTER, M.R.C.O.G., 
FR: CSG: F.A.C.0:G:* 


Department of Obstetrics and Gynecology, 
Memorial University of Newfoundland, 
St. John’s, Newfoundland, Canada 


A CASE OF second-degree scalp burn caused by a spiral 
electrode, during intrapartum fetal monitoring, is 
reported. Such a serious complication can occur 
without showing changes in the fetal heart rate. It is 
emphasized that this complication should be kept in 
mind when using an internal monitoring system. 

Interest in the evaluation of the fetus by electrocar- 
diography has increased since Hon and Hess! and 
Caldeyro-Barcia and associates? pioneered the mea- 
surement of beat-to-beat variation in the fetal heart by 
electrocardiogram recording. Tracings of the record- 
ings are generally of good quality when the internal 
monitoring system is used. 

Complications such as local cellulitis and hemor- 
rhage associated with the application of scalp elec- 
trodes have been recognized. The following case is 
reported because of a hitherto unreported complica- 
tion. 


A 20-year-old primigravida had labor induced by dilute 
oxytocin infusion due to pre-eclamptic toxemia at term 
gestation. 

The membranes were ruptured with an amniotomy hook 
during labor, when the cervix was 3 cm. dilated. A spiral scalp 
electrode, which had been sterilized by keeping it soaked in 2 
per cent aqueous activated dialdehyde solution (Cidex) for 12 


*Present address: Department of Obstetrics and Gynecol- 
« ogy, The University of Calgary, Calgary, Alberta, Canada. 
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Fig. 1. Head of the newborn infant. The arrow demonstrates 
the area involved in the burn. 


hours, was washed in normal saline and then applied to the 
fetal scalp with the help of a sterilized electrode director. The 
application of the electrode was easy as the head was at the 
level of the ischial spines. 

Leads from the scalp electrode were connected to the 
machine for direct monitoring of the fetal heart. The 
connections of the electrode leads and machine plug were 
properly secured. The leads were kept separated by means of 
rolls of gauze and then placed over the upper part of the 
lateral aspect of the thigh by means of an adhesive plaster. 

Direct fetal heart rate recording after the application of the 
spiral electrode did not show any deceleration patterns. 

The policy of our obstetric unit being that all high-risk 
pregnancies are continuously monitored during labor, in this 
case the uterine contractions and the fetal heart rate were 
continuously recorded and there was no evidence of fetal 
heart deceleration about 5 minutes before the delivery. 


. 


658 Communications in brief 


A healthy and mature female baby was delivered without 
any difficulty. The baby had an Apgar score of 8 at 1 minute 
after the birth. 

Soon after the birth of the head of the baby the monitoring 
equipment was switched off and the spiral electrode was 
detached. 

A dark and coarse area about | cm. in diameter was noticed 
at the site where the scalp electrode had been attached during 
monitoring. On thorough examination of this area, a 
second-degree burn of the scalp was confirmed. Fig. 1 
demonstrates the burn on the left occipitoparietal area of the 
head of the baby. An extensive search was made for any fault 
in the connections of the electrode leads and the monitoring 
equipment, but no cause could be found at that ume. 

The burn was treated and the baby was closely observed 
jointly by the pediatrician and ourselves. The baby recovered 
A She is 14 months old now. Apart from a Hairless 


area at the site of the burn sheeshows no other abnormality. 
s 


Minor complications such as local cellulitis, scalp 
abscess, and hemorrhage from the site of the electrode 
have been previously reported.” To the best of our 
knowledge this is the first case of scalp burn caused by 
the spiral electrode used for direct fetal heart monitor- 
ing. 

Although faint yellow staining of the skin in animals 
due to local effect of 2 per cent activated glutaral- 
dehyde solutién has been described.* this was not 
considered to be the cause in this case. The electrode 
had been thoroughly washed with normal saline before 
being applied to the fetal head. 

Another possibility considered was short circuit in 
the monitoring equipment, but the manufacturers of 
the equipment checked this and reported their 
machine in perfect condition. 

The mechanisms involved in producing this serious 
complication have remained unclear up until this ume 
but, to our great relief, that monitoring equipment has 
been replaced by a new machine by the manufacturers. 

As the internal method of fetal monitoring is more 


reliable than the external method,® the application of 


scalp electrodes can be expected to increase in obstetric 
units, We suggest that such a complication be kept in 
mind while using them for this purpose. 
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Incidental tubal ligation 
with Falope Ring Applicator 
at the time of cholecystectomy 


BRUCE C. RICHARDS, M.D., F.A.C.0.G. 


Lakewood, Colorado 


INCIDENTAL APPENDECTOMY has been done in 
conjunction with cholecystectomy, although some feel 
this should not be done because of the possibility of 
added morbidity. Bilateral partial salpingectomy has 
also been done with cholecystectomy; however, this is 
frequently a cumbersome procedure because of expo- 
sure difficulties in the pelvis. 

Although the use of the laparoscopic tubal instru- 
ments would help in reaching the pelvic cavity, the use 
of thermoenergy in these cramped quarters could be 
hazardous. A recent refinement by Yoon and as- 
sociates! in laparoscopic sterilization with the use of a 
Falope Ring Applicator obviates the use of ther- 
moenergy in the pelvis. 

From the upper abdominal incision, the tubes can be 
visualized, aided by a uterine elevator, and the Falope 
Ring bands can be placed over the tented portions with 
ease. This can be accomplished with only a few minutes 
added to the operative ume and litle likelihood of 
increased morbidity. 


A 37-year-old woman, gravida 2, para 2, was admitted to 
the hospital with right upper quadrant pain; the diagnosis was 
cholelithiasis. It was felt that a cholecystectomy was necessary, 
and the patient requested tubal sterilization at the same time. 

She wished no further children and was an ideal candidate 
for tubal sterilization. She had no significant gynecologic 
complaints and at the time was using a CU-7 intrauterine 
device for contraception, 

A vertical midline upper abdominal incision was made, and 
the cholecystectomy proceeded without difficulty. At the end 
of this procedure, with the aid of Semm’s uterine cannula, the 
tubes were easily visualized bilaterally. 

From the cholecystectomy incision, the tubes were picked 
up with the Falope Ring applicator, and the silicone rubber 
bands were placed over the tented portions. Postoperative 
recovery from the operative procedures was uneventful. 


It is suggested that elective tubal sterilization with the 
silicone rubber band technique can easily be done at 
the time of an upper abdominal operation without 
adding substantial operative time or morbidity. 
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Placenta previa in association with an 
incompetent cervix 


C. A. DOUGLAS RINGROSE, M.D. 
F.R.C.S5.(C.) 


Edmonton, Alberta, Canada 


THE PATIENT, a 23-year-old primagravid nurse, was 
seen initially at 6 weeks’ gestation. She had a 2 cm. 
sessile endocervical polyp. 

At 15 weeks’ gestation sharp cramps and vaginal 
bleeding occurred and the cervix was found to be 2 cm. 
dilated with membranes herniating into the cervical 
canal. External cerclage with No. 2 silk as a purse string 
was of transient benefit and she aborted a female fetus 
weighing 150 grams 3 days later. 

Hysterosalpingogram 8 weeks after this event ruled 
out bicornuate uterus. Her endocervical polyp had 
undergone spontanous resolution. 

She conceived again 10 weeks after the hysterosal- 
pinogram and cerclage was suggested for 13 weeks. 
She bled for | hour at 8 weeks’ gestation. Delalutin 250 
mg. was started and suggested at intervals of 2 weeks 
for five doses along with the usual prenatal supple- 
ments of iron, folic acid, and vitamin C. She had slight 
bleeding at 10 and 12 weeks, but the cervix remained 
closed and the fetal heart tones were recorded as good 
with the MiniDop Ultrasonic Device. 

Effacement was evident, however, at 13 weeks and a 
Mersilene ribbon was inserted under the vaginal skin at 
the level of the internal cervical os. The procedure was 
uneventful. 

Ten days later she commenced heavy bleeding 
through the cervical canal and because abruptio 
placentae was possible the Mersilene ribbon was 
removed under local anesthesia. The fetal heart tones 
remained good and the uterine muscle quiescent, 
despite two episodes of heavy bleeding. The hemato- 
crit fell from 38 to 29 percent. The coagulation profile 
remained normal. After cessation of flow she con- 
tinued bedrest for 2 weeks. The cervix remained 
effaced but not dilated more than | cm. An external 
purse-string cerclage with No. 2 silk was then inserted. 
There was no subsequent bleeding. She remained at 
bedrest except for bathroom rituals and short 
nonstrenuous outings. Ultrasonography at 25 weeks’ 
gestation revealed a posterior placenta previa. At 36 
weeks after conception a low segment transverse 
cesarian section was performed with delivery of a 
viable male infant weighing 2.863 grams. A placenta 
previa involving the posterior wall and the entire 
cervical os was confirmed. 
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Unusual twin pregnancy in a double 
uterus 


I. A. ZERVOUDAKIS 
NIELS H. LAUERSEN 
ZOLTAN SAARY 


Department of Obstetrics and Gynecology, The New York 
Hospital-Cornell Medical Center, New York, New York 
. . 


THE PURPOSE OF this report is to present an unusual 
case of pregnancies in both horns of a double uterus, 
one horn’of which had no communication to the vagina 
or the other horn. When the patient requested an 
abortion for the second time in 214 months, both 
sonography and hysterogeaphy were of significance in 
arriving at the correct diagnosis. 


The patient was a 25-year-old, married, white woman, 
gravida 3, para 1, with one abortion. The last menstrual 
period was on October 12, 1973. When she realized that she 
was pregnant, she went to an Abortion Clinic on December 5, 
requesting interruption of the pregnancy. At the examina- 
tion, the uterus was estimated to be of seven weeks’ size, 
compatible with the menstrual history. The following day. 
suction curettage was performed; the uterine cavity measured 
10 cm. The pathology report showed decidua and chorionic 
villi. She had not resumed sexual relations when, on January 
19, 1974, she was examined again. The uterus then was 
enlarged, corresponding to a pregnancy of 12 to 14 weeks. 
The patient was advised to have a saline abortion. After delay 
of a month, she presented in our Family Planning Clinic for 
the first ime on February 19, 1974, requesting an abortion. 
The uterus was now 17 to 18 weeks by size. She was admitted 
for a midtrimester abortion on February 25, and induction 
was initiated with vaginal suppositories of prostaglandin Fse, 
10 mg. every 2 to 4 hours. This induced uterine cramps, but 
the cervix remained closed; therefore, the medication was 
discontinued. 

A sonogram was then obtained which was interpreted as 
either a 19 week pregnancy in one cornu of a bicornuate 
uterus or an abdominal pregnancy. Subsequently, hysterog- 
raphy was performed, demonstrating a sickle-shaped uterine 
cavity, pointing to the right, and one Fallopian tube on the 
right side. There was no filling at all on the left side, although 
the mass considered as the pregnancy was palpated in the left 
side of the pelvis on examination under anesthesia (Figs. 1 
and 2). 

On February 27, an exploratory laparotomy was per- 
formed. There was a double uterus, consisting of a smaller 
right horn with a cervix at the top of the vagina, and a larger, 
obviously pregnant, left horn with no connection to the right 
horn or the vagina except for a solid fibrous band, almost | 
cm. thick, to the cervix of the right horn (Fig. 3). On both 
sides, normal tubes and ovaries were seen, but the left kidney 
could not be palpated. The left uterine vessels ran parallel to 


Reprint requests: Dr. I. A. Zervoudakis, Department of 
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Fig. 1. Transverse sonograms of the right cornu and left horn with pregnancy echoes inside. 


r = Right horn; / = left horn; b = bladder. 





Fig. 2. Hysterogram of the right uterine horn laterally 


displaced by the left pregnant rudimentary blind horn. 


the fibrous band. It was decided to resect the left horn with 
the pregnancy but to preserve the left ovary. 

The pathology report indicated a fragment of uterus 
measuring 8 by 6.5 by 5.5 cm. and weighing 90 grams. The 
external surface exhibited a fragment of Fallopian tube 2 cm. 
in length. There was a female fetus weighing 130 grams and 
measuring 17 cm. in crown-heel length. The final diagnosis 
was ectopic pregnancy in the blind horn of the uterus. 

\ postoperative intravenous pyelogram confirmed the 
absence of the left kidney. 


This unusual case raises several interesting ques- 
tions. Since the blind left horn could accomodate a 
pregnancy, it must have had functional endometrium. 
What happened to the menstrual blood between the 
menarche and the pregnancy in this 25-year-old 
woman? Why did she not develop a hematoma on this 
side? 

The ovum for the pregnancy on the left side could 
have originated from either ovary, but the fertilizing 
spermatozoa must have entered the abdominal cavity 
through the right uterine horn and the right tube. 
Presumably, fertilization took place in the cul-de-sac, 
after which the fertilized ovum must have been picked 
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Fig. 3. Pregnancy in left rudimentary horn at laparotomy (supported by the operator’s hands). Right 


uterine cornu elevated by sponge stick. 


up by the left tube. If the suction procedure done 
elsewhere on December 5 did remove gestational 
products and not just decidua, two ova must have been 
fertilized simultaneously, one fertilized ovum sub- 
sequently implanting in each horn of the double 
uterus. 

The pregnancy in the blind horn had a considerable 
danger potential.’ Fortunately, the midtrimester abor- 
tion was induced with prostaglandin, permitting dis- 
continuation of induction when no progress was 
observed. Perseverance with prostaglandin administra- 
tion or intra-amniotic injection of hypertonic saline 
could presumably have led to rupture of the horn. The 
same could have happened if the pregnancy had been 
allowed to continue.? 
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Fatal maternal disseminated 
coccidioidomycosis in 
a nonendemic area 


WILLIAM S. VanBerGen, M.D. 
FREDERICK J. FLEURY, M.D. 
ESTHER L. CHEATLE, M.D. 


Department of Obstetrics and Gynecology, Southern Illinois 
University School of Medicine, Springfield, Illinois 


APPROXIMATELY 65 patients with coccidioidomycosis 
in pregnancy have been reported. Of these, 37 cases 


were disseminated, and 29 patients died. All dissemi- 
nated cases were from the endemic areas.2 + The 
following report is presented to reinforce the need for 
an awareness of disease states outside offe’s own locale, 
especially in view of our highly mobile population. 


The patient was a gravida 3, para 1, 27-year-old, Caucasian 
woman. She had briefly visited Phoenix, Arizona, at 18 weeks’ 
gestation. The pregnancy was uncomplicated until 27 weeks’ 
gestation when she complained of “blurred vision” and a 
“headache.” Two weeks later, she described a “very throbbing 
headache,” a “halo effect” in the left eye, “hot flashes,” and 
symptoms of an upper respiratory tract infection with sinusitis 
and a dry cough. Treatment with penicillin G, Tuss-Ornade,* 
and Tylenol with codeine had no effect. One week later, she 
was admitted to the hospital with a temperature of 103.8° F 
and expressive aphasia. The working diagnosis was a brain 
abscess. 

Chest x-ray, skull films, and brain scan were negative 
except for “clouding” of the left frontal sinus. High doses of 
penicillin and chloramphenicol were used without apparent 
effect. Temperature fluctuated widely. When afebrile, the 
sensorium and speech were clear; when febrile, she was 
confused and semiconscious. 

On the fifth hospital day (32 weeks’ gestation), she 
developed labored respiration, and chest x-ray showed 
striking changes from five days earlier, consisting of dissemi- 
nated, interstitial, bilateral infiltrates with a fine nodular 
pattern. The patient's liver and spleen had enlarged since the 
admission examination. 

Spontaneous labor commenced on the seventh hospital 
day, and she was delivered of a 4 pound 2 ounce vigorous 
female infant. The placenta is shown in Figs. 1 and 2. A 
frozen section of a placental infarct showed the endosporulat- 
ing spherules of coccidioidomycosis. 

The placenta weighted 359 grams. A number of tan, 
irregularly shaped infarcts were scattered throughout the soft 
spongy lacerated tissue. A section taken through the edge of 
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characteristic spherule filled with endospores. 


one of the infarcts showed necrosis and acute inflammation 

and the presence of spherules of coccidioidomycosis. The 

placental tissue between these areas was not involved. 
Complement-fixation titers drawn on the third postadmis- 


sion day for coccidioidomycosis were 1:128. Cultures of 


maternal blood, sputum, spinal fluid, and vaginal secretions 
were all positive for coccidioidomycosis, but the patient died 
before these results were available. 


Coccidioidomycosis is caused by the fungus Coc- 
cidioides imitis. It is indigenous in only a few areas in the 
New World, chiefly in the arid areas of the Southwest- 
ern United States, adjacent parts of Mexico, and the 
San Joaquin Valley of California. The arthrospores, 
which exist in the soil, are blown by the wind and infect 
the majority of those living in these areas. Symptoms 
appear in about 40 per cent of those infected; the 
others are identified only by skin testing. 

Disseminated coccidioidomycosis is usually localized 
to the lung and simulates any common upper respira- 
tory infection which clears with symptomatic treatment. 
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Fig. 2. Photomicrograph of placenta showing coccidioidomycosis. The arrow indicates the 


Dissemination occurs in less than 0.2 percent of those 
infected. In tissue, the organism appears as thick- 
walled spherules, 30 to 60 u in diameter, containing 
numerous rounded endospores. The tissue shows 
necrosis with infiltration by polymorphonuclear leuko- 
cytes; peripheral to this, in older lesions, is a 
granulomatous-type reaction. The tissue form of the 
fungus is not infectious; therefore, patients need not 
be placed in isolation. In disseminated cases, the 
complement-fixations test, precipitation test, or other 
immunologic tests should be positive. Diagnosis de- 
pends on demonstration of the fungus in sputum, 
cerebrospinal fluid, or tissue or a demonstrated rise in 
titer of serologic tests. Skin tests are frequently 
negative in disseminated disease. Eosinophilia of 5 to 8 
per cent may be seen in peripheral blood. 

The present case illustrates several facets of the 
disease in pregnancy: 

1. Patients who develop primary coccidioidomycosis 
when pregnant are at extremely high risk. If un- 
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treated, approximately 90 per cent die.* Up to 50 per 
cent may be saved by early adequate treatment with 
amphotericin B. 

2. Maternal genital tract involvement is rare. Our 
patient apparently had coccidioidomycosis in the 
vaginal secretions, 

3. Placental involvement has been reported but is 
rare.’ * § The diagnosis in our patient was from 
placental involvement. 

4. There have been only two cases of possible fetal 
involvement with the disease.” * Our patient also had 
no evidence of fetal coccidioidomycosis. 

5. The 50 per cent reported fetal loss is from 
prematurity.4 The infant in the reported case died 
from hyaline membrane disease secondary to pre- 
maturity. 

6. Passive transfer of maternal complement-fixing 
antibodies were shown in the cord blood? 


REFERENCES 


l. Cohen, R: Placental coccidiodes, Arch. Pediatr. 68: 59, 
1951. 

2. Harris, R. E.: Coccidioidomycosis complicating pregnancy, 
Obstet. Gynecol. 28: 401, 1966. 

3. Monif, G. R. G.: Infectious Diseases in Obstetrics and 
Gynecology, New York, 1974, Harper & Row Publishers, 
pp. 267-271. 

4. Smale, L. E.. and Waechter. K. G.: Dissemination of 

coccidioidomycosis in pregnancy, AM. J. OBSTET. 

GynecoL. 107: 356, 1970. 

Smith, C. E.. Saito, M. T., and Simms, S. A.: Patterns of 

39,500 serologic tests in coccidioidomyocsis, J. A. M. A. 

160: 546, 1956. 

6. Vaughan, J. E., and Ramirez. H.: Coccidioidomycosis as a 
complication of pregnancy, Calif. Med. 74: 121, 1951. 


ut 





Primary adenocarcinoma of the vermiform 
appendix in a gynecologic patient 


ANTHONY P. FICHERA, Major (MC) USA 
WILLIAM M. PETTY, Major (MC) USA 
ROBERT C. PARK, Coronet (MC) USA 
ROBERT W. MUIR, Cotonet (MC) USA 
Departments of Obstetrics and Gynecology and General 


Surgery, The Walter Reed Army Medical Center, Washington, 
D. C. 


PRIMARY adenocarcinoma of the appendix is a rare 
clinical entity that is virtually never diagnosed 
preoperatively. Hesketh’ showed that in 13 per cent of 
the female patients with this neoplasm the diagnosis 
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Department of Defense. 
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was made because an incidental appendectomy accom- 
panied a primary gynecologic procedure. During the 
past decade at The Walter Reed Army Medical Center 
67 per cent of all primary appendiceal neoplasms in 
females were discovered on the gynecology service. 
Since the gynecologist is likely to encounter most 
appendiceal neoplasms in females, this case report and 
review are submitted. 


J. P.f a 26-year-old white woman, para !-0-0-1, was 
admitted for evaluation of abdominal pain and ascites. The 
onset of symptoms occurred 3 weeks prior to admission. 

The past medical history and the review of systems were 
essentiall¥y noncontributory. 

Physical examination revealed a 5 foot 8 inch, 150 pound 
woman with stable vital signs. The examination was unre- 
markable except for abdoyinal and pelvic findings. The 
abdomen was markedly distended with ascitic fuid. On pelvic 
examination bilateral large adnexal masses and multiple 
cul-de-sac nodularities were found. 

The hemogram, urinalysis, and serology were within 
normal limits. The blood chemistries were unremarkable 
except for lactic dehydrogenase of 515 mU. per milliliter, 
total protein of 4.7 grams, and albumin of 2.7 grams. The 
chest x-ray, excretory urogram, upper gastrointestinal series, 
and barium enema were negative. The paracentesis flind 
yielded class V cytology. 

On the fourth hospital day an exploratory coelotomy was 
performed and 4,500 c.c. or ascitic fluid were removed. Both 
ovaries were involved with tumor and each measured 12 cm. 
in diameter. Multiple excrescenses existed on the peritoneum, 
small and large intestines, and their mesenteries. Metastases 
to four para-aortic and two left common iliac nodes were 
found. 

A frozen section analysis of the ovary was suggestive of a 
Krukenberg tumor. Evaluation of the intestinal tract revealed 
a neoplasm that encompassed the distal half of the appendix. 

A total abdominal hysterectomy with bilateral salpingo- 
oophorectomy, partial omentectomy, and appendectomy 
were performed. The postoperative course was uneventful. 
The permanent tissue slides were diagnostic of a primary 
colloid adenocarcinoma of the appendix. Management was 
discussed at a combined oncology-radiotherapy conference. 
Chemotherapy with 5-fluorouracil was selected. Despite this 
therapy rapid tumor growth occurred. Death occurred 13 
months after the diagnosis was made. 


Primary appendiceal neoplasms account for about 
0.5 percent of all gastrointestinal tumors.! 

Carcinoid, in contradistinction to adenocarcinoma, is 
the most common and least malignant tumor. On 
cross-section, it has a golden-yellow appearance.’ A 
malignant mucocoele is usually characterized by a 
dilated appendix containing gelatineus material or by a 
ruptured appendix and pseudomyxoma_ peritonei.? 
This tumor, unlike adenocarcinoma, rarely spreads by 
the blood stream or by the lymphatics. Adenocar- 
cinoma may be a slow growing in situ lesion? or it may 
have a rapid transcoelomic spread with peritoneal and 
ovarian deposits.’ About 66 per cent of all cases present 
as some form of appendicitis or appendiceal absce 

Carcinoid, mucocoele, and adenocarcinoma in situ 
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are best managed by simple appendectomy with wide 
excision; right hemicolectomy is indicated if nodal 
metastases occur or if there is extension to the line of 
resection.) ? Frozen section is suggested when any 
appendiceal neoplasm is found so that prompt surgery 
could be performed if indicated. 

A review of the English literature shows that 4 out 
of 53 female patients with advanced appendiceal 
adenocarcinoma had ovarian metastases. Future inves- 
tigation may reveal the potential benefits of prophylac- 
tic bilateral oophorectomy, 
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It appears reasonable that all abdominal gynecologic 
procedures should include evaluation of the appendix 
and, where feasible, prophylactic appendectomy. 
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Squamous cell neoplastic change in patients with 

vaginal adenosis 
To the Editors: 

We feel we must take exception to the implication 
that there is a high incidence of potentially malignant 
squamous cell neoplastic change in patients with 
vaginal adenosis as stated in the article, “Squamous 
neoplasia of vagina related to DES syndrome,” by 
William C. Fetherston, M.D., which appeared on page 
176 of the May 15, 1975, issue of the AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY. 

Dr. Fetherston stated that 6 of the 46 patients (13 
percent) in his series had biopsy-proved squamous 
dysplasia while a seventh patient showed squamous 
carcinoma in situ. This is in contrast to our experience, 
summarized in an article recently accepted for publica- 
tion in the American Journal of Clinical Pathology,' in 
which we found no case of true squamous cell dysplasia 
in a group of 88 women with vaginal adenosis. In 
evaluation of almost 80 additional women, we have 
encountered only one patient with squamous cell 
dysplasia of a mild to moderate degree. Likewise, in a 
recent article, Herbst and associates? reported finding 
only four cases of mild squamous dysplasia after cy- 
tologic examination of vaginal scrapings or aspirates 
in 110 DES-exposed subjects, and “This change was 
not confirmed in any by multiple punch biopsies.” 

The differing incidences of dysplasia found in Dr. 
Fetherston’s series and in our own might be due to 
differences in histologic criteria for dysplasia. No 
criteria are given in Dr. Fetherston’s article, but we 
reserve the term “dysplasia” for lesions showing dis- 
tinct nuclear abnormalities, including hyperchroma- 
sia, nuclear pleomorphism, and crowding with loss of 
polarity. In our experience, many of the atypicalities 
noted colposcopically, such as white epithelium, mo- 
saicism, etc., correlate histologically with squamous 
metaplasia, poorly glycogenated mucosa, or regen- 
erative responses to inflammation. These patterns lack 
nuclear abnormalities and have no known premalig- 
nant potential. Figs. 6 and 8 in Dr. Fetherston’s article 
seem to show active squamous metaplasia and basal 
cell reparative activity, respectively, while Figs. 7 and 
9 lack sufficient detail to be adequately evaluated. 

We agree that the potential for dysplastic and 
malignant squamous lesions exists in vaginal adenosis. 
However, one should not, without more evidence, 
overemphasize the potential danger. To do so could 
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precipitate unnecessarily tadical treatment 

adenosis in these young women, treatment perhaps 
associated with medical and emotional problems. 

$ Louis Burke, M.D., FA.C.O.G. 

Department of Obstetrics and Gynecology 

: Donald Antonioli, MD- 

Department of Pathology 


for 


Beth Israel Hospital . 
330 Brookline Ave. 
Boston, Massachusetts 02215 
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Reply to Drs. Burke and Antonioli 
To the Editors: 

The hard data emphasized in this presentation con- 
sists of colposcopically atypical squamous epithelium 
in the transformation zoné of the patients exposed to 
diethylsuilbestrol (DES). This atypical epithelium wa’ 
present in 87 per cent of the patients followed. The 
slides of the squamous cell carcinoma in situ reported 
were reviewed by at least a dozen pathologists, all of 
whom agreed with the diagnosis without exception. 

1 also know of at least seven other squamous lesions 
in situ which, as yet, have not been reported, all of 
which appeared in atypical transformation zone 
squamous epithelium in patients exposed to DES. 

It is true, as Drs. Burke and Antonioli have stated, 
that there is poor correlation histologically between the 
colposcopic findings and many of the biopsies. Correla- 
tion between these patterns and histology of the cervix 
is significantly better. This may be due to the relatively 
young age of this group of patients. We also have 
found considerable difficulty in intefpreting many of 
the less severe changes histologically, but our criteria 
are essentially the same as those of Drs. Burke and 
Antonioli. 

We also caution against overtreatment of any but the 
frankly malignant lesions. The dangers in overtreat- 
ment in this otherwise normal group of young women 
are obvious, and we do share the concern of Drs. Burke 
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and Antonioli. The main thrust of this paper was to 
present the high incidence of colposcopic abnor- 
malities in transformation zone epithelium in these 
patients, and suggest that the best way of following 
these changes, until the ultimate significance is clear, 
would be with repetitive colposcopic examination. 


This is obviously a preliminary report, since none of 


us has followed these patients for more than four 
years, and only time and continued observation will 
determine this ultimate significance. ` 

William C. Fethersion, M.D. 
Department of Gynecology and Obstetrics 
St. Mary's Hospital 
2320 N. Lake Dr. ° 
P. O. Box 503 
Milwaukee, Wisconsin 53211 . 


Bilateral renal agenesis 
To the Editors: 

M. le Docteur Pierre Dellenbach (AM. J. OBSTET. 
Gyneco t. 121: 1124, 1975) is hoist with his own petard. 
He takes Drs. Whitehouse and Mountrose (Am. J. 
OBSTET. GYNECOL. 116: 880, 1973) rather severely to 
task for not quoting his paper on renal agenesis (Sem. 
Hop. Paris 43e: 926, 1967), but if ke “had made a 
serious review Of the literature he would probably have 
noticed that I have published a paper” also on that 
subject (J. Obstet. Gynaecol. Br. Commonw. 62: 592, 
1955). It is not one that I am now particularly proud of, 
especially in comparison with Dr. Dellenbach’s, but 
perhaps in the latter’s 59 references another small one 
written in English would not have been amiss? In the 
rast ocean of modern medical literature, all authors, 
whatever their mother tongwe, rather tend to navigate 


in glass boats—and therefore should avoid the use of 


brickbats! 

G. H. Green, M.D., F.R.C.0.G. 
Postgraduate School of Obstetrics and Gynaecology 
University of Auckland 
Auckland 3, New Zealand 


Reply to Dr. Green 


To the Editors: 

Dr. Green scores a point and that should certainly 
close the issue. 

Pierre Dellenbach, M.D. 

Gynécologue Accoucheur des 

Hopitaux 
Matermité de THopital Civil 
Strasbourg, France 


Role of the nurse-midwife 
To the Editors: 

The nurse-midwifery staff at the Frontier Nursing 
Service (F.N.S.) has read the Presidential address of 
Dr. Russell J. Paalman to the Central Association of 
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Obstetricians and Gynecologists (AM. J. OBSTET. 
GynecoL. 122: 139, 1975) with interest but also dismay. 
As the first nurse-midwiferv service in the United 
States, we are justly proud of the service we as 
nurse-midwives have rendered to an economically 
deprived area in Appalachia. At the same time, we are 
cognizant of our relationship to medicine and the 
contribution it has made to our outstanding record in 
maternal, infant, and family care. 

There has always been a reciprocal sharing of 
responsibilities in the care of the pregnant woman and 
her entire family at the F.N.5S. Indeed the work of the 
F.N.S. has depended on: (1) the trust and confidence 
our doctors and patients have had in the skills and 
judgments of the nurse-midwife to provide care for the 
normal parturient woman, and (2) the ability of the 
nurse-midwife to give meticulous prenatal care and 
recognize any deviation from normal. We would also 
like to point out that as one of her objectives Mrs. Mary 
Breckinridge sought to bring health care to the people 
at a cost they could afford. 

Currently the F.N.S. is doing Its utmost to help other 
areas in Kentucky where physicians are facing a crisis 
in providing services to pregnant women. Health 
manpower statistics and projection vary with every 
author, but the concerned voices of physicians asking 
for our assistance tell us that there is a real problem in 
this state. 

Another matter of concern to all of us as health 
professionals is the growing demand on the part of the 
pregnant woman and indeed all women to play an 
active role in their own health care. Slowly but surely, 


women as consumers are demanding a different type 
of care and are beginning to recognize the unique role 
the nurse-midwife plays in normal childbirth. The 
growing expectations of an enlightened public de- 
mand that all health professionals realize the different 
potentialities that each of us possess and use them 
appropriately. 

Joan Fenton, C.N.M. 
Frontier Nursing Service 
Mary Breckenridge Hospital 
Hyden, Leslie County, Kentucky 


Reply to Miss Fenton 


To the Editors: 

lam grateful that the staff of the Frontier Nursing 
Service read my Presidential address, given last Oc- 
tober in New Orleans. I am sorry that you used the 
word “dismay” when you talk about this address. But I 
certainly do understand your feelings, knowing how 
deeply involved you are in delivering babies in 
Kentucky. 

If you read the address carefully, you will note that I 
said something to the effect that “except in certain 
unusual places” } thought there was no future for 
nurse-midwifery in the United States. An “unusual” 
place certainly is the frontier of Kentucky. 
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I am very well acquainted with your work and have 
been for some time. For the past ten years I have been 
deeply involved in the mission program of the 
Reformed Church in America. We support the Insti- 
tute at Annville, Kentucky. Some of our nurses have 
gone out to Annville and from there into vour Frontier 
Nursing Service over the past 25 years. I think of two 
of our nurses particularly, one who is working in our 
mission field in Arabia and another who is working in 
the mission field in Ethiopia. Both of these nurses went 
through vour program and received their obstetric 
training there. These two missionaries of ours do very 
fine jobs in their respective areas. 

But the obstetric services available in Africa, Arabia, 
and the frontier of Kentucky are certainly different 
from the run-of-the-mill ones available in metropolitan 
areas throughout this country. These are the areas of 
which I spoke. Also noted in the address is the fact that 
there should be a very adequate number of obstetri- 
cians by the year 1980 in the United States. These 
well-trained men and women will be able to deliver 99 
per cent of the babies born in this country. It is in these 
areas where the help of a nurse-midwife might be 





questioned. 

I trust that your efforts in the area in Kentucky will 
continue to be blessed by our good Lord and that the 
services to the women in Kentucky will be appreciated 
by others as well. 

Russell J. Paalman, M.D. 
The Towers Medical Building 
Suite 720 
21 Michigan Street, NE. 
Grand Rapids, Michigan 49502 


Depression of blast transformation of peripheral 
leukocytes by phytohemagglutinin in pregnant 
women 

To the Editors: 

The conclusion reached by Jha, Talwar, and Hingo- 
rani (Am. J. Oxsrer. Gynecor. 122: 965, 1975) 
concerning a depression of blast transformation of 
peripheral leukocytes by phytohemagglutinin (PHA) in 
pregnant women as well as a suppression of blast 
responsiveness of leukocyte cultures from nonpreg- 
nant women in pregnancy plasma may be misleading 
because of the techniques and methodologies em- 
ployed. 

The use of gravity sedimentation to separate 
peripheral leukocytes from red cells results in a 
population of lymphocytes (the cell which is PHA 
responsive) heavily and variably contaminated with 
polymorphonuclear leukocytes (PMN’s). The PMN 
count doubles in pregnancy while the lymphocyte 
count remains relatively constant. Therefore, when Jha 
and his colleagues used a constant number of cells (but 
not a constant number of lymphocytes) in their assay, 
“they would have a decreased number of PHA- 
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responsive cells from the pregnant patients present; 
therefore, it would be expected that the uptake of 
tritiated thymidine (the method by which blast tran- 
formation was measured) would be depressed com- 
pared to uptake in nonpregnant control subjects. 
However, this apparent depression may not be due toa 
defect of the pregnant lymphocyte but rather may be 
because fewer lymphocytes are present to be stimu- 
lated. This same kind of methodologic error is present 
in one of the studies’ they*cite as supporting their 
general conclusions. However, the authors of the 
article cited allow for this interpretation of their data 
by the follpwing statement: “The similarity in shape of 
the two dose response curves (pregnant and non- 
pregnant) could be interpreted as indicating that the 
response of lymphocytes to PHA in pregnancy is not 
qualitatively different, but{hat there are simply fewer 
T cells (lymphocytes) to be stimulated.” 

With regard to the assumed depression by preg- 
nancy plasma of blast wanformation of lymphocytes 
from nonpregnant women, the results obtained may be 
a function of the methodology employed rather than a 
real depressive effect by this plasma. Mangi and 
associates” have shown that serum from a large number 
of healthy contro] subjects when added to cultures of 
lymphocytes from one subject may produce a two-log 
scatter of the standard cell's response to mitogens and 
antigens. On the basis of this finding and because of a 
similar result in a study of cell-mediated immunity in 
women using oral contraceptives,’ I do not believe that 
immunosuppressive properties of a given serum can be 
sought by stimulating normal cells in one serum and 
comparing the response to that obtained in another. In 
order to demonstrate active suppression (as opposed to 
nutritive or otherwise passive inability to support cell 
growth) of a given sera, the sera in question must 
demonstrate suppression when added to cells and 
normal pooled sera. The findings of Jha and col- 
leagues may simply express the variability of the ability 
of various allogenic sera to support cell growth rather 
than a biologically significant immunosuppressive fac- 
tor present in the sera or plasma of pregnant women. 

Jha and his colleagues correctly point to the impor- 
tance of the question regarding cell-mediated immun- 
ity in the pregnant state as well as to the conflicting 
results obtained by several investigators regarding 
whether or not cell-mediated immunity (CMI) as 
measured by lymphocyte responsiveness to PHA is 
depressed. 17 The importance of the question 
requires that the methodologies used and the differ- 
ent interpretations possible because of these meth- 
odologies be clearly recognized. In addition to the 
problems mentioned above, further problems with 
interpretation arise in various studies because of the 
following: 





1. Those methods which utilize morphologic criteria 
of grain count on autoradiography to assess lympho- 
cyte blast tranformation suffer from inaccuracy due to 
clumping of the cells by PHA, nonspecific vacuolation, 


. 
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and the counting of cells whether they are dead or? 
alive. 7 

2. Various authors use either total tritiated thy- 
midine counts or stimulation indexes to report their re- 
sults. In order for studies to be comparable, both 
measures should be used and reported. t7 

3. Studies that do not heat inactivate sera and. 
therefore, have complement in addition to allogenic 


sera as part of the system allow for the possibility of 


complement-mediated eell destruction to tadversely 
influence the results obtained.’ 

In summary, the question of whether cell-mediated 
immunity as measured by PHA lymphocyte stimulation 
is depressed in pregnancy has not been answered as 
clearly as the paper by Jha and colleagues would imply. 
Until methodologies and reporting are standardized 
and these standardized nfethods are used to follow 
serially a population of women acting as their own 
controls (Le, during prepregnant, pregnant, and 
postpartum periods). the answer to this important 
question will probably remain in doubt. 

z G. Erie Knox, M.D. 
Department of Obstetrics and Gynecology 
The Medical Center 
The University of Alabama in Birmingham 
University Statton 
Birmingham, Alabama 35294 
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Reply to Dr. Knox 
To the Editors: 

Dr. Knox has a point. The increase in the proportion 
of neutrophils in the leukocyte fraction would reduce 
marginally the percentage of lymphocytes in the 
fraction. However, we are not sure whether the PMN 
count doubles in pregnancy. Andrews and Bonsnes! 
reported from observations on 32 nonpregnant and 75 
pregnant women that the neutrophils increased from 
O32 8 to 7247 per cent, while the lymphocytes 
decreased from 29 = 8 to 21 46 per cent. There is 
thus a decrease of about 30 per cent in the proportion 
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of lymphocytes in this fraction. This will contribute 
substantially but not explain fully the observed reduc- 
tion in the PHA-induced incorporation of °H- 
thymidine by leukocytes obtained from the peripheral 
blood of pregnant women. 

However, the data relating to the presence of factors 
in pregnant sera that inhibit the blast transformation of 
peripheral leukocytes with phytomitegens would be 
unaffected by the above argument because the effect of 
such sera was tested on a common preparation of cells. 
In follow-up studies?» * the sera from 13 pregnant 
women have been tested on the transformation of 
common-donor leukocytes. Also the effect of preg- 
nancy serum from a given subject has been studied on 
the leukocytes from seven subjects. In all these cases 
inhibition varying from 64.7 to 99.5 per cent in 
transformation was observed. The inhibition was a 
function of the amount of pregnancy serum added in 
the over-all total of 20 per cent human AB serum in the 
medium. The inhibition of transformation by preg- 
nancy serum was not due to cytotoxic factors, as the 
viability of these cells was not altered by inclusion of the 
serum in the culture medium. The sera used in all 
these studies were decomplemented. It may also be 
mentioned that the inhibition of transformation of 
leukocytes is relieved by extensive washings of the cells, 
suggesting that the transformation of these cells may 
be blocked by some factors present in the pregnancy 
serum which coat a subpopulation of the cells. 

The modulation of maternal immune responses in 
such a manner that rejection of the conceptus is 
prevented is a complex phenomenon, and no doubt 
much remains to be further investigated. 

G. P. Talwar 





Department of Biochemisiry 
All India Institute of Medical Sciences 
New Dethi, 110016, India 
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Dangers of nitrous oxide pneumoperitoneum 
To the Editors: 

In the “Correspondence” section (Am. J. OBSTET. 
GynecoL. 1241: 575, 1975), Dr. Hei M. Esposito 
commented on the dangers of nitrous oxide 
pneumoperitoneum in laparoscopy. In his letter, he 
quoted a personal communication with me regarding 
the dangers of nitrous oxide. His letter inferred that I 
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Table I, Pro's and con's of carbon dioxide and nitrous oxide 


Pro | Con 





Carbon dioxide 

1. Does not support combustion or explosion 

2. Is rapidly absorbed from the abdomen cavity, reducing 
chances of postoperative shoulder pain 

Nitrous oxide 

1. Is readily available in most operating rooms 

2. Is absorbed from abdominal cavity without 
affecting Peo, 

3. Hypercarbia is not a threat, particularly in the 
nonintubated patient® 7 

4. Is not explosive 





was in support of his concept that nitrous oxide is not 
the insufflation medium of choice in laparoscopy with 
electrocoagulation. This letter is to correct that infer- 
ence. 

In the Greater Seattle area, nitrous oxide has been 
the sole insufflation gas in over 5,000 laparoscopies 
with electrocoagulation. To this date, no accidents have 
occurred because of the use of nitrous oxide. As a 
member of the Complications Committee of the 
American Association of Gynecologic Laparoscopists, 
we have, to this date, heard of no accidents with the use 
of nitrous oxide. In 1974, a survey of over 200,000 
laparoscopies was conducted by the American Associa- 
tion of Gynecologic Laparoscopists. Approximately 
20,000 laparoscopy procedures with the use of nitrous 
oxide were reviewed, and no accidents had occurred. 

In my own institution, an individual performing his 
first laparoscopy sterilization with the use of an 
operating laparoscope and a high-voltage, spark-gap 
coagulation unit created an are between the tip of the 
electrode and the end of the laparoscope. This 
operator error went unnoticed for several moments 
until the end of the laparoscope heated to the point 
that the sealant at the end of the laparoscope burst into 
a small flame. There was no injury to the patient from 
this flame, and there was no explosive problem. Had 
this individual been knowledgeable about operative 
laparoscopy and not used a high-voltage spark gap 
coagulation unit, it would have been impossible for this 
event to occur, 

In 1973, I was asked by the American Association of 
Gynecologic Laparoscopists to review the literature in 
reference to the problems of carbon dioxide versus 
nitrous oxide. A brief synopsis of the findings from the 
literature is presented in Table I. 

The severe cardiac arrythmias from carbon dioxide 
insufflation are well known. In Seattle, one cardiac 
arrest has occurred from hypercarbia secondary to 
carbon dioxide and undervenulation. | have no quarrel 
with those who use carbon dioxide, provided they 
understand the risks of hypercarbia and communicate 





tom 


Is not as readily available in most operating rooms 
2. Hypercarbia is a threat if assisted ventilation is not 
adequate (1-5) 


1. Supports combusion slightly more than common 
air 

Is absorbed slower than CO, from abdominal 
cavity $ 


bo 





this to the anesthesiologist. The hypothetical danger, as 

outlined by Dr. Esposito, continues to be only 

hypothetical in a large series of cases reviewed, 
Richard M. Soderstrom, M.D. 

American Association of Gynecological Laparascopists 

11239 §. Lakewood Blud. 

Downey, California 90241 
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Reply to Dr. Soderstrom 


Te the Editors: 

I did not wish to infer in my original letter that Dr. 
Soderstrom supported the concept that carbon dioxide 
is the insufflation medium of choice when elec- 
trocoagulation is being performed. I only wished to 
bring to the attention of the practicing laparoscopist a 
case which Dr. Soderstrom had reported to me in a 
personal communication. This case is the same one to 
which he refers in his recent letter. 

It is still my opinion that if nitrous oxide had been 
used the fame that Dr. Soderstrom mentioned would 
not have taken place because carbon dioxide does not 
support combustion. When we speak of supporting 
combustion, we do not mean there will be an explosion; 
we only mean that if matter can burn it will burn in an 
atmosphere saturated with nitrous oxide and not in 
one saturated with carbon dioxide. 

Dr. Soderstrom states that the complication occurred 
because an inexperienced laparoscopist performed the 
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operation. This may be true, and my continuing cor- 
respondence on the subject has been so that the inex- 
perienced laparoscopist would be made aware of the 
danger of nitrous oxide. 

I do not wish to continually be repetitive in my 
remarks, but once again I must state that in the past a 
simple theoretical fact was overlooked. Because of this 
initial failure to recognize the potential hazard of 
spark-gap—generated currents, intestinal burns oc- 
curred. The hazard did not reveal itself immediately. 
and numerous case reports were presented without 
incidence. 

Although severe cardiac arrythmias have been 
reported from carbon dioxide insufflation, óne cannot 
be sure whether the hypercarbia developed because of 
the CO, absorbed from the peritoneal cavity or because 
of inadequate ventilation. e 

In fact, in the paper eftitled “Nitrous oxide and 
carbon dioxide for laparoscopy in a randomized 
manner. The effect on gas exchange and respiration,” 
by Stephens, R., and Thompson, B., presented at 
the 1974 Symposium of Gynecologic Endoscopy in 
Anaheim, California, no difference was shown between 
the two gases in the production of hypercarbia if the 
respiratory exchange was adequate. 

I think it is gur duty to make the problems known so 
that physicians may evaluate both methods and make 
their decision. Once the decision is made, they may 
then intelligently use the method selected. However, | 
do feel that hypercarbia is something that can be 
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avoided and that with proper monitoring steps can be 
taken early to remedy the situation, if and when it 
occurs. 

Interperitoneal combustion, such as occurred in the 
case described by Dr. Soderstrom, is a complication 
which we have no means of monitoring. Possibly, the 
theoretical problem of flash fire in the peritoneal cavity 
will never occur. However, I think it must be taken into 
consideration by all who wish to perform electrosurgi- 
cal procedures under laparoscopic supervision with 
nitrous oxide used to establish pneumoperitoneum. 

In Dr. Soderstrom’s brief synopsis of the pro’s and 
con's for carbon dioxide and nitrous oxide, the 
following should be taken into consideration: (1) 
Hypercarbia can be a threat even with nitrous oxide 
pneumoperitoneum if ventilation and respiratory ex- 
change are not adequate: (2) it does not matter if 
nitrous oxide supports combustion only slightly more 
than common air (in fact, it does support combustion 
and carbon dioxide does not), (3) It is not a pro for 
nitrous oxide that it does not explode because neither 
does carbon dioxide. 

Dr. Soderstrom presented a case of cardiac arrest 
second to hypercarbia. 1 think the key terminology in 
the etiology of the death is “underventilation” and not 
“carbon dioxide pneumoperitoneum.” 

John M. Esposito, M.D. 
245 86th St. 
Brooklyn, New York 11209 
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Special Note 


Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effec- 
tiveness of the sequential products appears to be 
somewhat lower than that of the combination 
products. Both types provide almost completely 
effective contraception. . 


An increased risk of thromboembolic disease 
associated with the use of hormonal contracep- 
tives has now been shown in studies conducted 
in both Great Britain and the United States. 
Other risks, such as those of elevated blood 
pressure, liver disease and reduced tolerance to 
carbohydrates, have not been quantitated with 
precision. š 

Long term administration of,both natural and 
synthetic estrogens in subprimate animal species 
in multiples of the human dose increases the 
frequency for some animal carcinomas. These 
data cannot be transposed directly to man. The 
possible carcinogenicity due to the estrogens 
can neither be affirmed nor refuted at this time. 
Close clinical surveillance of all women taking 
oral contraceptives must be continued. 
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NORINYL 1 +50 and NORINYL 1 +80 are indi- 
cated for oral contraception. 
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L Thrombophlebitis, thromboembolic disorders, 
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3. Known or suspected carcinoma of the breast. 
4. Known or suspected estrogen dependent neo- 
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5. Undiagnosed abnormal genital bleeding. 

6. Known or suspected pregnancy. 

Warnings 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (throm- 
bophlebitis, cerebrovascular disorders, pulmo- 
nary embolism, and retinal thrombosis). Should 
any of these occur or be suspected, the drug 
should be discontinued immediately. Retrospec- 
tive studies of morbidity and mortality in Great 
Britain and studies of morbidity in the United 
States have shown a statistically significant asso- 
ciation between thrombophlebitis, pulmonary 
embolism, and cerebral thrombosis and embo- 
lism and use of oral contraceptives. There have 
been three principal studies in Britain’ ** lead- 
ing to this conclusion, and one‘ in this country. 
The estimate of the relative risk of thromboem- 
bolism in the study by Vessey and Doll? was 
about sevenfold, while Sartwell and associates 
in the United States found a relative risk of 
4.4, meaning that the users are several times as 
likely to undergo thromboembolic disease with- 
out evident cause as non-users. The American 
study also indicated that the risk did not per- 
sist after discontinuation of administration, and 
that it was not enhanced by long continued 
administration. The American study was not 
designed to evaluate a difference between prod- 
ucts. However, the study suggested that there 
might be an increased risk of thromboembolic 
disease in users of sequential products. This risk 
cannot be quantitated, and further studies to 
confirm this finding are desirable. 

2. Discontinue medication pending examina- 
tion if there is sudden partial or complete loss 
of vision, or if there is a sudden onset of prop- 
tosis, diplopia or migraine. If examination re- 
veals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

3. Since the safety of NORINYL 1+50 and 
NORINYL 1+80 in pregnancy has not been 
demonstrated, it is recommended that for any 
patient who has missed two consecutive periods, 
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pregnancy should be ruled out before continu- 
ing the contraceptive regimen. If the patient has 
not adhered to the prescribed schedule the pos- 
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the time of the first missed period. 

4. A small fraction of the hormonal agents in 
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in women on oral contraceptives. The adenoma 
may present as an abdominal mass or with the 
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bleeding hepatic cell adenoma should be con- 
sidered if the patient has abdominal pain or 
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to produce tumors, some of them malignant, 
in five species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with NORINYL 
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1 +50 and NORINYL 1 +80, it is recommended 
that they be repeated after the drug has been 
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preparations, pre-existing uterine fibromyomata 
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5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional 
causes should be borne in mind. In undiagnosed 
bleeding per vaginam, adequate diagnostic 
measures are indicated. 

6. Patients with a history of psychic depression 
should be carefully observed and the drug dis- 
continued if the depression recurs to a serious 
degree. 

7. Any possible influence of prolonged 
NORINYL 1+50 and NORINYL 1+80 therapy 
on pituitary, ovarian, adrenal, hepatic or uterine 
function awaits further study. 

8. A decrease in glucose tolerance has been 
observed in a significant percentage of patients 
on oral contraceptives. The mechanism of this 
decrease is obscure. For this reason, diabetic 
patients should be carefully observed while re- 
ceiving NORINYL 1+50 and NORINYL 1+80 


therapy. 

9. The age of the patient constitutes no abso- 
lute limiting factor, although treatment with 
NORINYL 1+50 and NORINYL 1+80 may 
mask the onset of the climacteric. 

10. The pathologist should be advised of 
NORINYL 1+50 and NORINYL 1+80 therapy 
when relevant specimens are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following administra- 
tion of contraceptive steroids. 


Adverse Reactions Observed in Patients 
Receiving Oral Contraceptives 


A statistically significant association has been 
demonstrated between use of oral contracep- 
tives and the following serious adverse reac- 
tions: thrombophlebitis, pulmonary embolism, 
cerebral thrombosis, 


Although available evidence is suggestive of an 
association, such a relationship has been neither 
confirmed nor refuted for the following serious 
adverse reactions: neuro-ocular lesions, e.g., 
retinal thrombosis and optic neuritis. 


The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms 
(such as abdominal cramps and bloating), break- 
through bleeding, spotting, change in menstrual 
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edema, chloasma or melasma, breast changes: 
tenderness, enlargement and secretion, change 
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pression of lactation when given immediately 
post-partum, cholestatic jaundice, migraine, 
rash (allergic), rise in blood pressure in sus- 
ceptible individuals, mental depression. 


Although the following adverse reactions have 
been reported in users of oral contraceptives, 
an association has been neither confirmed nor 
refuted: anovulation post treatment, premen- 
strual-like syndrome, changes in libido, changes 
in appetite, cystitis-like syndrome, hirsutism, 
loss of scalp hair, erythema multiforme, head- 
ache, nervousness, dizziness, fatigue, backache, 
erythema nodosum, hemorrhagic eruption, 
itching. 

The following laboratory results may be altered 
by the use of oral contraceptives: hepatic func- 
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and other tests, coagulation tests: increase in 
prothrombin factors VII, VIII, IX, and X, thyroid 
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H. vaginalis 
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effective 
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prompt 
symptomatic relief 


often within a few days, patients can experience 
relief of embarrassing itching and 
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vaginitis. They may also be used as a deodorant for 
saprophytic infection following radiation therapy. 
Contraindications: Sulfonamide sensitivity and 
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THE PHYSIOLOGY OF THE NEWBORN INFANT (4th 
Ed.) edited by Clement A. Smith, Harvard Medical School, 
Boston, Massachusetts, and Nicholas M. Nelson, Hershey 
Medical Center, Hershey, Pennsylvania. (9 Contributors) 
Intended as more than simply a treatment manual, this 
completely updated Fourth Edition on neonatal and 
prenatal physiology provides the foundation for under- 
standing such treatment as the management of hyperbiliru- 
binemia, the prevention of hyaline membrane disease and 
the approach to neonatal sepsis. The authors not only 
answer many questions about the human infant but also 
suggest additional ones which will direct the development 
of neonatal physiology. ’76, 784 pp. (6 3/4 x 9 3/4), 260 
il., 122 tables, $52.00 


THE MAMMALIAN FETUS: Comparative Biology and 
Methodology edited by E. S. E. Hafez, Wayne State Univ., 
Detroit, Michigan. (31 Contributors) Divided into four 
parts, this book covers the following areas: perinatal 
physiology including the gradual evolvement of specific 
neuronal circuitry with the unstructured spontaneous 
motility that prevails up to birth; nutrition, fetal growth 
and development; intrauterine diagnosis and methodology 
with reference to the use of indirect techniques for fetal 
evaluation and detection of metabolic disorders with 
cultivated amniotic fluid cells; and anomalies of fetal 
development including teratology and the development of 
cytotoxic antibodies*HL-A antigens in certain females. ’76, 
368 pp., 98 il., 43 tables, $29.75 


LYMPHOPROLIFERATIVE DISEASES compiled and 
_ edited by David W. Molander, Memorial Hospital for Cancer 
and Allied Diseases, New York. (23 Contributors) A 
compilation of the known facets of lymphosarcoma and 
related diseases is presented in this text including patho- 
logic anatomy, immune mechanisms, clinical diagnosis and 
treatment employing irradiation and chemotherapy. The 
use of isotopes in managing this disease as well as in the 
diagnosis of occult foci of the disease is examined. The 
latest methods of treatment and diagnostic methods are 
detailed with emphasis on infectious and hematopoietic 
complications. Primary reticulum cell sarcoma of bone and 
related diseases are dealt with in separate chapters. ’75, 592 
pp. (6 3/4 x 9 3/4), 256 il. (9 in color), 45 tables, $39.50 


THE PLACENTA: Biological and Clinical Aspects edited by 
Kamran S. Moghissi and E. S. E. Hafez, both of Wayne 
State Univ., Detroit, Michigan, (29 Contributors} Material 
presented in this volume includes modern biological and 
clinical aspects of the mammalian placenta and recent 
advances of the ultrastructure, endocrinology and metabo- 
lism of the human placenta. Topics such as the relationship 
of ultrastructure of the placenta to its function, uteropla- 
cental circulation and its regulation, placental exchange of 
respiratory gases, glucose and proteins are expertly handled. 
The endocrine function of the placenta with respect to 
chorionic gonadotropin, placental lactogen, chorionic thyro- 
tropin and stercid hormones has received particular empha- 
„Sis. 74, 411 pp., 162 il., 30 tables, $29.50 


CANCER GENETICS edited by Henry T. Lynch, The f 
Creighton Univ. School of Medicine, Omaha, Nebraska, (29 
Contributors) In this broad approach to cancer genetics, 
Doctor Lynch covers a wide range of problems associated 
with familial cancer. These include immunology; HL-A 
histocompatability system; oncogenic viruses; cytogenetics; 
migrant groups; nongenetic factors such as cigarette smok- 
ing, and their interaction with host factors in lung cancer 
etiology; xeroderma pigmentosum and other disorders 
associated with hereditary predisposition to cancer; and 
Wiskott-Aldrich syndrome neurocutaneous diseases. Genet- 
ic aspects of some of the more common cancers are also 
covered. Carcinoma of the colon, breast, lung, skin and 
stomach as well as hematologic malignancies are included. 
°76, 656 pp. (6 3/4 x 9 3/4), 222 iL, 106 tables, $49.50 


THE TEENAGE PREGNANT GIRL edited by Jack Zackler 
and Wayne Brandstadt, both of the Chicago Board of 
Health, Chicago, illinois. (19 Contributors} The rise in 
teenage pregnancy, its causes, its relation to poverty, and 
prospects for change are documented in this book. Also 
discussed are medical complications and obstetrical, nutri- 
tional and psychological problems of the pregnant teenager. 
Guidelines are provided for evaluating the efficacy of 
programs adopted to deal with these problems. The role of 
the community health nurse is outlined and the importance 
of continuing education for teenage mothers is presented. A 
discussion is also included on contraception as a means of 
prevention. '75, 336 pp., 10 il., 42 tables, $12.95 


PHYSICIAN’S HANDBOOK OF NUTRITIONAL SCI- 
ENCE by Roger J. Williams, The Univ. of Texas, Austin. 
Foreword by I. Newton Kugelmass. A straightforward, 
sound, conservative and readable account of the crucial 
facts of nutrition is provided in this book. In the few 
instances where the author speculates or voices his own 
opinion, the difference between fact and opinion is made 
evident. The twelve basic principles of nutritional science 
are clearly outlined by the author and are reviewed by 
several prominent nutritional experts. Some of the topics 
considered are basic principles underlying nutritional sci- 
ence, internal nutrition, prenatal nutrition, biochemical 
individuality, the problems with environment and its effect 
on nutrition. ’75, 128 pp., $9.75 


XERORADIOGRAPHY OF THE BREAST (3rd Ptg.) by 
John N. Wolfe, Hutzel Hospital, Detroit, Michigan. Fore- 
word by Wendell G. Scott. Written for persons working in 
the field of breast cancer, this text presents a new and 
significant method for early detection. The mechanics and 
principles involved in this procedure are clearly defined. 
Breast anatomy and the normal breast are discussed, 
providing a thorough understanding necessary to achieve 
the proper technique and correct interpretation of the 
xeromammogram. An up-to-date discussion of benign con- 
ditions, miscellaneous conditions, and malignancies is pre- 
sented. The xeroradiographs are accurately reproduced in 
their original blue color for consistency of detail. °75, 194 
pp. (8 1/2 x 11), 242 il. (92 in color), $23.50 
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THE DEPARTMENTS OF OBSTETRICS AND GYNECOLOGY OF THE FACULTIES 
OF MEDICINE OF THE UNIVERSITIES OF THE PROVINCE OF QUEBEC 


ANNOUNCE: 
A SYMPOSIUM ON FETAL MONITORING 


The Symposium will be held at the Chateau Frontenac in Quebec City, Canada, from Wed- 
nesday, April 21st to Saturday, April 24th 1976. The three days will be devoted to the study of 
recent advances in monitoring the fetal heart and uterine contraction. Internationally known ex- 


perts in these fields will be giving presentations. Lectures and workshops have been organised 
for physicians and nurses interested in the subjects. 


Official languages will be English and French with simultaneous translation available. 


Registration will be closed April Ist 1976.-The regular fee will be: physicians, one hundred and 
fifty canadian dollars ($160.00); nurses, fifty dollars ($50.00), including three breakfasts and two 
lunches at the Château Frontenac. For registration after April Ist, the fee will be: physicians, two 
hundred dollars ($200.00); nurses, seventy-five dollars ($75.00). Cheques should be made payable 
to: Symposium de monitorage foetal, Département d’Obstétrique-Gynécologie, Faculté de Méde- 
cine, Cité Universitaire, Québec, Canada, GIK 7P4. 


For further information write to: Adrien Bastide M.D., Hôpital Saint-Francois d'Assise, 10 de 
l'Espinay, Québec, Canada, GIL 2H1 or call (418) 688-8710. 
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Information for authors 

Submission of contributions. Manuscripts should in 
general be sent to a particular Editor according to the fol- 
lowing plan: If it is from the southeastern quadrant of the 
United States or from Canada, or if it has been presented 
before one of the official sponsoring societies, to Dr. Brewer: 
if from the northeastern quadrant (including Ohio), or if it 
is a Clinical Opinion or a Letter to the Editors, to Dr. Zuspan; 
if from the north central states, any of the United States 
west of the Mississippi, Hawaii, Alaska, or abroad, to Dr. 
Quilligan. 

All articles published in this Journal must be contributed 
to it exclusively. Articles previously published in another 
language are not acceptable. 

it is assumed by the Editors that articles emanating from 
a particular institution are submitted with the approval of 
the requisite authority, including all matters pertaining to 
human studies. Articles dealing with human experimentation 
cannot be accepted unless the experiment was approved by 
the author's local Human Experimentation Committee. 

Statements and opinions expressed in the articles and 
communications herein are those of the author(s) and not 
necessarily those of the Editor(s) or publisher and the Edi- 
tor(s) and publisher disclaim any responsibility or liability 
for such material. Neither the Editor(s) nor the publisher 
guarantee, warrant, or endorse any product or service ad- 
vertised in this publication, nor do they guarantee any claim 
made by the manufacturer of such product or service. 

Manuscripts. Manuscripts should be typewritten on one 
side of the paper only, with double spacing and liberal mar- 
gins. The original and one copy of the manuscript are re- 
quired. References should be placed at the end of the article 
and should conform to the style of the Cumulated Index 
Medicus, viz., name of author, article title, name of periodical, 
volume, page, and year. Authors are encouraged to limit 
references to 16, except for Communications in Brief, limited 
to 2, Current Investigation and Clinical Opinion, limited to 
6, and Current Developments for which there is no limit. 
Illustrations accompanying manuscripts should be num- 
bered, provided with suitable legends, and marked lightly 
on the back with the author's name. Authors should indicate 
on the manuscript the approximate position of tables and 
text figures. 

Tables should be typed on separate sheets of paper, not 
in the text, with one table to a page. They should be num- 
bered in sequence and each must be referred to at an ap- 
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propriate point in the text. Captions of the tables should be 
brief, yet indicate clearly the purpose or content of each 
table. Rows and columns in the table should precisely de- 
fine the nature of the data in each. Abbreviations in ta- 
bles should be used as little as possible and if abbreviations 
are used they should be explained in a footnote to the 
table. 

An’ abstract of 50 to 150 words, to be published as an 
introduction, should accompany each manuscript and should 
be typed on a separate sheet of paper. 

A footnote should be included which gives the name and 
complete mailing address of the person to whom reprint 
requests and correspondence should be sent. 

A Guide to Writing for the American Journal of Obstetrics 
and Gynecology may be obtained from the Publisher on request. 

Illustrations. A reasonable number of halftone illustra- 
tions will be reproduced free of cost to the author, but spe- 
cial arrangements must be made with the €ditors for color 
plates, elaborate tables, or extra illustrations. Original draw- 
ings or graphs should be drawn with black India ink. Type- 
written or freehand lettering is not acceptable. All lettering 
must be done professionally. Do not send original art work, 
x-ray films, or ECG tracings. Glossy print photographs are 
preferred, for good black and white contrast is essential. 

Announcements. Announcements of meetings must be 
received by Dr. Brewer at least 244 months prior to the time 
of the meeting. Such announcements should concern major 
meetings and other significant activities. Announcements of 
symposia or seminars for which fees are charged are not 
published in the scientific pages of the Journal but may be 
submitted for paid advertisements, if desired. 

Letters to the Editors: A brief Letter to the Editors com- 
menting upon some article which has appeared in the Journal 
will be considered for publication. The writer of the original 
article will have an opportunity to reply to unfavorable 
comments. A brief case presentation of special interest in the 
form of a Letter to the Editors will also be considered for 
publication. All such letters should be sent to Dr. Zuspan, 

Books. Books received will be listed in the Journal. They 
should be sent to Dr. Gerbie. 

Reprints. Reprints of articles must be ordered from the 
Publishers, The C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Missouri 63141, who will send 
their schedule of prices. Individual reprints of an article must 
be obtained through the author. 


ANTISEPTIC 
SECURITY. 


in Ob/Gyn practice 


Prompt, broad-spectrum action of 
BETADINE Microbicides provides topical 
antiseptic security for patients? physi- 
cians and nurses 


BETADINE Solution Microbicidal 
Applicator, the only 81⁄2” long, dispos- 
able antiseptic-impregnated swabstick, is 
indicated for degerming hard-to-reach 
sites, such as the cervix, vulvovaginal, 
perinéal and anorectal areas 


BETADINE Solution, for prepping skin, 
vagina and perineum, and for general anti- 
septic use on skin, mucosa and wounds 


BETADINE Surgical Scrub, for preoperative 
scrubbing and for hand and skin degerming 

` (In the rare instance of local irritation or sen- 
sitivity, discontinue use in the individual) 


BETADINE Douche, for treating vaginal monili- 
asis, T. vaginalis vaginitis and nonspecific in- 
fectious vaginitis (H. vaginalis vaginitis) ...also 
ideal for routine cleansing, due to its degerming 
and deodorizing properties 


Purdue Frederick 
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Nearly everybody 
believed that a 
very low dose 
oral contraceptive 
automatically meant 
a high incidence of 
breakthrough bleeding. 








11,085 cyeles later... 





averaged only 3.9% breakthrough 
bleeding in total cycles. 


Combination oral 
contraceptive —low estrogen 
and low progestogen. 


Unsurpassed 
contraceptive effectiveness. 


Extremely low incidence 
of minor side effects: 


Ready acceptance. 


‘Convenient dosage in 
easy-to-use Pilpak® dispenser. 


Low dose oral contraceptive — 
ino other combination is more effective 

Despite the fact that LO/OVRAL contains only 
{0.3 mg. norgestrel and 0.03 mg. ethinyl estradiol, 
contraceptive effectiveness is comparable to that 
lof higher-dosage combinations. In clinical trials 
with LO/OVRAL encompassing 1,287 patients 
for a total of 11,085 cycles, only one pregnancy 
was reported. By Pearl’s formula, this is a preg- 
nancy rate of 0.12 per 100 woman-years’ usage. 


(Minor side effects — even breakthrough bleeding 
— have been remarkably infrequent — 
In clinical trials the incidence of breakthrough 
oleeding in the initial cycle was only nine percent. 
Mnd even that low incidence decreased to an 
average of only 3.9 percent as cycles progressed. 


ncidence of Breakthrough Bleeding 
¿n Premarketing Clinical Trials 


Total 
Cycle 1 3 6 12 Cycles 
11,085 
3reakthrough 
3leeding 9.0% 3.5% 2.7% 2.6% 3.9% 
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Acceptance has been excellent 

The low incidence of minor side effects has 
resulted in ready acceptance of LO/OVRAL by 
the great majority of patients. Patient complaints 
have been infrequent. Only eight percent of 
women participating in clinical trials discontinued 
LO/OVRAL because of common side effects. 


Steroidal balance and norgestrel 
make the difference 

Although total steroids irt LO/OVRAL are re- 
duced by 40 percent, the time-proved progesto- 
gen-estrogen ratio of OVRAL ‘“ is retained. This, 
together with norgestrel’s distinctive qualities, is 
largely responsible for the patient comfort and 
acceptance experienced to date. Unlike other 
progestogens in current use, norgestrel is non- 
estrogenic, is apparently not converted to estrogen 
in vivo and closely resembles natural progesterone 
in its progestogenic activity. 


Simple to take 

The dosage regimen with LO/OVRAL is con- 
venient and easy to follow: 3 weeks on, 1 week off. ` 
The attractive, uncomplicated Pilpak® dispenser 
helps patients follow the right dosage schedule. 


“Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. The physician should 
remain alert to their earliest manifestations and in the event of 
serious adverse reactions should avoid any oral contraceptives. 
Special note, contraindications, warnings, precautions and 
adverse reactions in the accompanying IN BRIEF should be 
aps peun Ewo À 
**OVRAL® each tablet contained 5 mg norgestrel v GE e E, 
ethinyl estradiol, Wyeth. ie a ; a eee 
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Low dose 
oral contraceptive. 


IN BRIEF: 
SPECIAL NOTE: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 
with the use of hormonal contraceptives has been shown in studies conducted in both Great 
Britain and the United States. Other risks, such as those of elevated blood pressure and reduced 
tolerance to carbohydrates, have been reported. and appropriate tests should be conducted 
to monitor these during oral-contraceptive therapy. Liver disease has also been reported, 
and the physician should be alert to its earliest manifestations 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance of all 
women taking oral contraceptives must be continued. . 


INDICATIONS: For oral contraception 


CONTRAINDICATIONS: 1. Thrombophlebitis, thromboembolic disorders, cerebral-vascular 
disease, or a past history of these conditions; 2. Markedly impaired liver function; 3. Known 

or suspected carcinoma of the breast; 4. Known or sugpected estrogen-dependent neoplasia; 
5. Undiagnosed abnormal genital bleeding: 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician should be alert to the earliest manifestations of thrombotic” 
and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis 
pulmonary embolism and cerebral-vascular disease, occlusive or hemorrhagic, and the use 
of oral contraceptives. There have been three principal studies in Great Britain'? leading to 
these conclusions and three 47 in this country. The estimate of the relative risk of thrombo 
embolism in the study by Vessey and Doll’ was about sevenfold. while the United States studies 
found refative risks of 4.4 to 11, meaning that the users are several times as likely to undergo 
thromboembolic disease without evident cause as non-users. a 

In May, 1974, the Royal College of General Practitioners in England® issued an interim report 
of its continuing large-scale prospective study comparing a user group to a non-user group 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too small to justify an 
estimation of the degree of risk’ The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users 

The Sartwell study ‘indicated that the risk did not persist after discontinuation of administra 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
associated with duration of treatment 

In a collaborative American study>* of cerebrovascular disorders in women with and with 
out predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evaluate a difference between products. e 
However, the Sartwell study* suggested that there might be an increased risk of thromboembolic 
disease irusers of sequential products 

Other retrospective studies? ‘° have reported an increased risk of post-surgery thrombo 
embolic complications in oral-contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is: gradual or sudden, 
partial or complete loss of vision; proptosis or diplopia: onset or 
aggravation of migraine or development of headache of a new pattern 
which is recurrent. persistent or severe; papilledema; or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
progestogens and/or estrogens during pregnancy!!!2 The 
safety of LO/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
agent in oral contraceptives has been identified 
in the milk of mothers receiving these drugs. 
The long-range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions (adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.), occasionally fatal. 
have been reported in women on oral contra- 
ceptives. Such lesions may present as an ab- 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if the patient has abdominal 
pain or evidence of intra-abdominal bleeding. 
Such lesions have been reported in short-term as 
well as long-term users of oral contraceptives. 


PRECAUTIONS: 1. A thorough history and 
physical examination should be performed 
before prescribing oral contraceptives and 
periodically during their administration and 
should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 

tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore, 
if such tests are abnormal in a patient taking ee 






















LO/OVRAI® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 3. Under the influence of estrogen-progestogen preparations, pre-existing uterine 
fibromyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might be influenced by this factor, such as epilepsy, migraine, asthma’ 
cardiac or renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all 
cases of irregular bleeding per vaginam, nonfunctional causes should be bome in mind. In 
undiagnosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8. A de 
crease in glucose tolerance has been observed in a significant percentage of patients on oral 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while receiving LO/OVRAL® therapy. 9. The age of the patient 
constitutes no absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAIL® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAI® should be discontinued. This con 
dition is more likely to occur in patients who have experienced cholestatic jaundice of pregnancy, 
Patients with a history of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy. 

ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage, gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis, optic neuritis and hepatic lesions with or without intra-abdominal 
bleeding 

The following adverse reactions are known to occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), break 
through bleeding, spotting. change in menstrual flow, amenorrhea during and after treatment. 
edema, chloasma or melasma, which may persist, breast changes: tenderness, enlargement 
and secretion, change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions, suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals. mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 
an association has been neither confirmed nor refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-like 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism. loss of scalp hair, ery 
thema multiforme. erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function; increased sulfobromophthalein retention and other tests; coagulation tests; increase 
in prothrombin, Factors VII, VIII, IX and X; decrease in antithrombin IlI: increase in platelet 
aggregability: thyroid function: increase in PBI. and butanol extractable protein-bound iodine 
and decrease in T“ uptake values; metyrapone test; and pregnanediol determination 
NOTE: For more specific details on LO/OVRAL. refer to package insert 
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Oakland, California 


In a study of 7,000 pregnancies it was found that, particularly in black women, 
hemoglobin levels were lower in smokers than in nonsmokers. This is the reverse of 
previously reported findings in nonpregnant persons. At delivery, the mean ratio of 
placental weight to birth weight (placental ratio) was higher in the infants of smokers 
than of nonsmokers. This observation is discussed in the light of reported elevated 
placental ratios at high altitudes or after severe anemia of pregnancy. The relationships 
are complex, and are not uniform with respect to ethnic group.” : 


THE WELL-KNOWN association between maternal smok- 
ing and reduced birth weight does not appear to 
extend to a diminished placental weight. Reports have 
indicated that the placental ratio (ratio of placental 
weight to birth weight) is higher in pregnancies with 
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smoking than in those without." ? A high placental 
ratio has also been observed in births at high altitudes? 
and has recently been found in women with severe 
anemia of pregnancy.* To investigate the similarities 
and dissimilarities between the phenomena, we have 
analyzed hemoglobin levels during pregnancy and 
placental ratios in more than 7,000 births. 


Subjects and methods 


The subjects were members of the Kaiser Founda- 
tion’ Health Plan in Oakland, California, whose sub- 
scribers constitute a predominantly employed urban 
population representing a broad range of economic, 
social, and educational characteristics deficient only in 
the very affluent and the very indigent groups. In the 
years 1959-1967, all women planning to deliver at the 
Oakland Kaiser Foundation Hospital were enrolled in 
the Child Health and Development Studies. At an 
interview early in pregnancy, information was obtained 
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Birth weight (Gm.) 3,495.4 
Placental weight (Gm.) 473.1 
Placental ratio x 100 13.56 


Table II. Means of birth weight, placental weight, and placental ratio by race 
and smoking habits during pregnancy 


Table I. Means of birth weight, placental weight, and, placental ratio by race and sex 
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3,354.0 3,333.5 3,216.0 
462.1 458.5 453.5 
13.79 13.78 14.13 





White 


Birth weight (Gm.), 3,498.4 3,334.4 
S.D. = 460 

Placental weight (Gm.), 467.6 463.2 
S.D. = 90 

Placental ratio x 100, 13.37 13.90 
S.D. = 2.2 A 


Nonsmokers Light smokers Heavy smokers Nonsmokers Light smokers 
N = 3,459 N = 1,060 N = 997 N = 1,439 N = 504 






Heavy smokers 
N = 18] 


3,269.3 3,333.7 3,158.6 3,148.7 
472.3 455.2 455.1 465.9 
14.48 13.65 14.45 14.93 





Table ILI. Correlations of minimum adjusted hemoglobin level with placental weight, 


birth weight, and placental ratio 





Nonsmokers 
Placental weight —0.060 
Birth weight —0.050 
Placental ratio —0.033 


about numerous factors including smoking habits. 
Hemoglobin was measured routinely in the medical 
center’s prenatal clinic. The placentas were weighed by 
specially trained personnel after the cord and attached 
membranes had been trimmed off according to 
Benirschke’s® protocol. 

The present study was confined to women who 
delivered single, live infants without severe anomaly 
after 37 to 43 weeks’ gestation, and for whom at least 
one hemoglobin value during gestation was reported. 


Results 


Birth weight, placental weight, and placental ra- 
tio, by race and sex. The widely recognized effect of 
race and sex on birth weight is confirmed in Table I, 
white infants being heavier than blacks, boys heavier 
than girls. Placental weight shows the same relations, 
but in lesser degree, with the result that the placental 
ratio is seen to be slightly higher for female and for 
black infants than for males and whites. 


White 


—0.052 —0.050 —0.101 
~0.032 —0.020 —0.007 
— 0.036 —0.050 —0.109 


Placental ratio by length of gestation and smoking 
categories. As shown in Fig. 1, the placental ratio 
declined slowly between 37 and 40 weeks’ gestation and 
remained essentially constant thereafter. The placental _ 
ratio in heavy smokers (>20 cigarettes daily) was 
consistently higher than in nonsmokers; this difference 
was distinct for each week of gestation (37 through 43). 
In light smokers (<29 cigarettes daily), placental ratios 
occupied an intermediate position between those of 
heavy smokers and nonsmokers. The arithmetical ex- 
planation for elevated placental ratio in smokers is 
evident in Table II: the decrease in birth weight that 
was associated with smoking was not accompanied by a 
similar decrease in placental weight. Armitage and 
associates’ found that as birth weight increases, the 
placerital ratio decreases. A similar pattern was present 
in our data, but this was entirely accounted for by the 
effects of race, sex, Jength of gestation, and smoking 
habits. 

Hemoglobin level during pregnancy. The means of 
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category. 


all hemoglobin measurements by week of gestation are 
shown in Fig. 2. In both races, hemoglobin declined 
sharply in the first trimester and rose moderately in the 
third. Throughout gestation, hemoglobin levels were 
lower in blacks than in whites. 

Only minor differences in hemoglobin level between 
smokers and nonsmokers were found. In both races, 
however, there did appear to be systematic change with 
length of gestation (Fig. 2): in early pregnancy mean 
hemoglobin levels were slightly higher among smokers 
than among nonsmokers; this difference later disap- 
peared among whites and was actually reversed among 
blacks. 

Few instances of severe anemia were found in this 
middle-class population; there were only 254 readings 
below 9 Gm. per deciliter and 22 below 8 Gm. per 
deciliter, among 19,845 determinations. Ninety-three 
per cent of the readings were in the normal range of 10 
Gm. per deciliter or above. 

Because the hemoglobin level normally falls as 
pregnancy progresses, a reading that is low in absolute 
value implies more severe anemia if seen during early 
than during later pregnancy (Fig. 2). To take this time 
difference into account, each hemoglobin reading was 
‘adjusted, by quadratic regression, to the curves of Fig. 
2; for each woman the minimum adjusted reading was 
taken as the measure of “degree of anemia” or relative 
hemoglobin level. / 

Relation of smoking and anemia to placental ratio. 
Table III shows the correlations of minimum adjusted 
hemoglobin level, as described above, with placental 
weight, birth weight, and placental ratio. In each 
race-smoking category there is a small but significant 
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Fig. 2. Mean hemoglobin levels, and difference between mean 
hemoglobin levels of smokers and nonsmokers, by week of 
pregnancy and race. 
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Fig. 3. Placental ratio by minimum adjusted hemoglobin level, 
race, and smoking category. 


negative correlation between placental weight and 


` hemoglobin level, indicating that placental weight 


tends to increase with increasing degree of “anemia.” 
Surprisingly, the correlations with birth weight are also 
negative, although here only for white nonsmokers is 
the correlation significantly different from zero. The 
correlations with placental ratio are also very small, 
with the exception of black smokers, for whom the 
correlation (—0.11) reflects the relatively strong nega- 
tive association of hemoglobin level with placental 
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weight coupled with the negligible association with 
birth weight. The difference in placental ratio between 
smokers and nonsmokers (Fig. 3) does not appear to be 
dependent upon hemoglobin level. 


Comment 


This study of California white and black women 
indicates that the placenta is relatively heavy in 
association with a female fetus, in black womeg, and in 
smokers: among these three factors, smoking is 
associated with the highest placental ratio. Inves- 
tigators in Ireland’ and in New Zealand? have observed 
a similar relation between smoking and high ‘placental 
ratio. Wilson? suggested that smoking causes chronic 
fetal hypoxia, resulting in small fetal size, and that the 
relative placental hypertrophy. is compensatory. This 
hypothesis is supported by the increased placental ratio 
observed where gestation is at-high altitude or the 
mother is severely anemic. i 

-Our data neither.totally confirm nor totally refute 
this hypothesis. The present finding that hemoglobin 
levels wére not elevated among the smokers in this 
study can be interpreted in-support of this hypothesis. 
In nonpregnant subjects, hemoglobin levels have been 
reported to be 0.3 to 0.5 Gm. per deciliter higher in 
smokers than in nonsmokers* °; this is apparently due 
to increased mean corpuscular volume, rather than toa 
higher red blood cell count. At no stage in pregnancy 


* were differences of this magnitude found in the’ 


present series (Fig. 2); on the contrary, it appeared 
that, among black women at least, the mean hemoglo- 
bin level of smokers actually fell below that of 
nonsmokers as pregnancy progressed. Similarly, Rush 
and Kass,’ who recorded hematocrit levels at around 
the twentieth week of gestation, observed slightly lower 
levels in smokers than in nonsmokers. It appears that 
during pregnancy there.may be a failure of the normal 
compensation for the effect of smoking, with resulting 
functional anemia. 

But the view that women who smoke are functionally 
anemic because a portion of their hemoglobin is bound 
by carbon monoxide cannot be entirely reconciled with 
our data. The high placental ratios observed in severe 
pregnancy anemia and at high altitude have been the 
result not only of reduced birth weight but also of 
increased placental weight. In neither the study of 
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Mulcahy and associates? nor of Wilson? was smoking 
found to be associated with an absolute increase in 
placental weight; similarly, little evidence of placerital 
hypertrophy was found in the present study (Table I); 
the increase in placental ratio appears to be due almost 
entirely to reduced birth weight. 

Further, if the concept of functional anemia were 
correct, the elevation in placental ratio associated with 
smoking should be greatest in those wemen with the 
lowest hemoglobin levels. We observed increased 
placental ratios in smokers irrespective of hemoglobin 
level (Fig. 3), and while this may be due to the fact that 
few cases of even borderline anemia existed in this 
population, it also suggests that the effects of anemia 
and smoking upon the placental ratio are not identical. 

An exception to the lack of correlation between 
placental ratio and anemia was found in the black 
women who smoked: in them, anemia was associated 
with a higher placental ratio. Since the hemoglobin 
level at all stages of pregnancy is lower in black women 
than in whites, blacks may be more vulnerable to 
anemia if they smoke. 

Although it is known that infants of white smoking 
mothers have diminished birth weight, a correspond- 
ing increase in mortality rate has not been consistently 
found.’ In black women, however, there is evidence of 
higher fetal and perinatal mortality rates among 
smokers.than among nonsmokers.** 1! Lubs" has 
suggested that heightened risk in black women might 
be explained by heterozygosity for sickle cell anemia, 
or for glucose-6-phosphate dehydrogenase deficiency. 
Confirmation of this hypothesis requires further study, 
since many environmental differences are also in- 
volved; but the fact that black women who smoke 
during pregnancy are in a special category is confirmed 
by the hemoglobin and placental ratic findings re- 
ported here. 

In any case, due caution should be observed in 
drawing conclusions from a purely observational study 
such as the present one. Women who smoke are a 
self-selected group, who differ in many respects from 
those who do not. Hypoxia may well be involved in the 
observations reported here, but the physiologic 
mechanisms are undoubtedly complex and cannot be 
completely elucidated from an observational study. 
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Teratogenic effects of ethyl alcohol 
administered to pregnant mice 


J. B. KRONICK 


Waterloo, Ontario, Canada 


Concern has recently been renewed about possible detrimental effects of maternal 
alcoholism on human prenatal development. In light of current interest in maternal 
alcoholism, data are presented on the effects of ethyl alcohol administration to pregnant 
mace. Alcohol treatment consisted of intraperitoneal injection of 0.030 ml. per gram of 
body weight of a 25 per cent (v/v) solution of 95 per cent ethyl alcohol in saline. 
Following alcohol treatment on both of gestation days 8 and 9 or days 10 and-I1 the 
frequency of fetal death was substantially elevated compared to saline-treated controls. 
Alcohol treatment on one of gestation days 7, 8, ¥, 10, 11, or 12 resulted in significanily 
increased fetal death on days 9, 10, 11, and 12; there was a marginally significant 
increase in fetal death following alcohol treatment on day 8. The incidence of congenital 
anomalies was significantly increased following alcohol treatment only on gestation days 


8, 9, or 10. The most frequently observed abnormalities were coloboma of the iris and 


ectrodactyly affecting the forepaws. 


ETHYL ALCOHOL is probably the most widely abused 
drug in North America.t A number of recent cli- 
nical reports have renewed concern about possible 
teratogenic effects of alcohol in human beings.?~? 


“These reports have described a spectrum of congenital ` 


anomalies, called the fetal alcohol syndrome, which can 
include deficient intrauterine and postnatal growth, 
ocular, joint, and cardiac anomalies, and possible 
psychomotor retardation. The retrospective surveys 
briefly reported by Ulleland? and Jones and associates’ 
provide evidence that many of the children of severely 
alcoholic mothers have characteristics of the “fetal 
alcohol syndrome.” Although these reports are sugges- 
tive of a possible causal relationship between maternal 
alcoholism and offspring congenital defects, ‘no 
adequate epidemiologic studies have clearly dem- 
` onstrated such a relationship. Green? has recently 
- reviewed much of the older literature on maternal 
alcoholism and has highlighted the lack of information 
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concerning the effects of ethanol on mammalian 
development. 

In light of the current concern and uncertainty 
about the effects of maternal alcohol use on the unborn 
the following report of alcohol-induced 
teratogenesis in the mouse is of interest. 


infant, 


Materials and methods 

Animals. All mice used in these studies were the 
progeny (F,} of a cross of the C57BL/6] (female) and 
DBA/2] (male) inbred strains. Females mated between 
130 and 147 days of age (see below) were born and 
raised in the laboratory; all other females used were 
purchased from the Jackson Laboratory, Bar Harbor, 
Maine (strain B6D2F,/J). All animales were housed, 
five per cage, in a room with a 12 hour light-12 hour 
dark cycle, and had free access to dry food and ar 
water, except as noted below. 

’ Procedure. Virgin females were placed with potent 
males and examined every 12 hours for the presence of 
vaginal plugs; the day a vaginal plug was detected 
was designated as day 1 of pregnancy. Each pregnant 
female was randomly assigned to one of the various 
treatment groups. Alcohol treatment consisted of an 
intraperitoneal injection of 0.030 ml. per gram of body 
weight of a 25 per cent (v/v) solution of 95 per cent _ 
ethyl alcohol in physiologic saline.* Control animals 


*Abbott Laboratories, Montreal, Canada. 
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received intraperitoneal injections of 0.030 ml. per 
gram of body weight of physiologic saline*. All 
injection were given between 9:00 and 10:00 a.m. 
The do:age of alcohol was hypnotic; the females 
remained comatose for up to 4 hours following 
treatment. Since the alcohol-treated animals were 
unable to eat or drink during this interval, all control 
animals were food and water deprived for 6 or 7 hours 
following saline treatment. All females were checked 
and weighed daily from the day of injection until they 
were killed on gestation day 18. Following death of the 
_ mother, the uterus was removed and the number and 
location of live fetuses, dead fetuses, and resorptions 
were recorded. Live fetuses were examined for exter- 
nal malformations, blotted dry, weighed to the nearest 
-0.1 Gm. and fixed in 10 per cent formalin. 
Three experiments were done. In experiments I and 
2 groups of female mice were treated on both of 
` gestation days 8 and 9 or gestation days 10 and 11. The 
females used in experiment 1 were between 130 and 
147 days old and those in experiment 2 were 70 (+3) 
days of age. Fetuses in experiments ] and 2 were only 
examined for the presence of external malformations. 
Experiment 3 was designed to provide information 
concerning the effects of a single treatment of alcohol. 
Groups of mice received either alcohol or saline on 
only one of gestation days 7 through 12. Females used 
in this experiment were 82 or 83 (+3) days of age when 
mated. In addition to external examination, fetuses 
were. free-hand sectioned’® " following fixation to 
permit detection of soft-tissue anomalies. 
In all experiments fetal abnormalities were recorded 
“and photographed. 


Results 

There was no maternal death attributable to the 
alcohol treatments in any experiment. Table I sum- 
marizes the results of experiments 1 and 2. These data 
indicate that the fetal mortality-rate, which includes 
both dead fetuses and resorptions, was substantially 
elevated following alcohol treatment on either gesta- 
tion days 8 and 9 or days 10 and 11. The frequency of 
live fetuses with externally visible malformations was. 
also increased in the alcohol-treated groups, especially 
among the fetuses of the younger females. Exenceph- 
aly was observed in two fetuses from females treated 
with alcohol on days 8 and 9, whereas all other 
malformed fetuses had ectrodactyly. 

On the basis of these data a more detailed study of 
the effects of alcohol on prenatal development in mice 
was undertaken. The results of experiment 3, in which 


*Abbott Laboratories, Montreal, Canada. 
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Fig. 1. The relationship of the percentage of dead and 
resorbed fetuses (fetal death) and the percentage of abnormal 
live fetuses to the day of treatment in experiment 3. 


groups of mice were treated on one of gestation days 7 
through 12, are summarized in Table II and Fig. 1. It is 
cleaf that the fetal mortality rate was substantially 
increased following alcohol treatment on gestatidn 
days 9, 10, llor 12. A marginally significant elevation in 
fetal death occurred following alcohol treatment on 
day 8. The incidence of fetal anomalies was sig- 
nificantly increased following alcohol treatment only 
on days 8, 9, or 10. The type and incidence of the most 
commonly observed malformations are indicated in 
Table III. With the exception of hypoplastic atria, 
there was little overlap in the type of anomalies 
observed in the experimental and control fetuses. 
There was considerable time dependancy in both the 
overall teratogenic response to alcohol (Fig. 1), and in 
the genesis of specific malformations (Table HI). 
Coloboma of the iris and ectrodactyly of the forepaws, 
the most frequently observed abnormalities, appeared 
to have critical periods around days 8 to 9 and day 10, 
respectively. With the possible exception of hydrone- 
phrosis and exencephaly, critical periods for other 
abnormalities were not apparent (Table III). 
Although there was a slight trend toward decreased 
weight among both the normal and abnormal alcohol- 
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Tabie I. Summary of experiments 1 and 2: Effect of treatment on gestation days 8 and 9 and gestation days 10 
and 11 





















: Fetal External 
Treatment No. of mortality malformations 
group implantations rate (%) live (%) 





Alcohol 130-147 4 42. 38.1 3.8 
days 8 and 9 70 4 34 35.3 27.0 
Saline 130-147 4 37 5.4 0 
days 8 and 9 70 4 35 5.7 0 
Alcohol : 130-147 2 20 40.0 16.4 
days 10 and 11 ; 70 3 26 73.1 57.1 
Saline 130-147 3 41 0 0 
days 10 and 11 70 A 4 34 11.8. 0 


Table II. Summary of experiment 3: Effect of a single treatment on one of gestation days 7 to 12 
























Treatment _ Fetal deaths Live malformed 
No. of No. of Statistical : Statistical 
litters implantations No. significance* No. significance” 
7 Alcohol 7 68 5 N.S. 1 N.S. 
7 Saline | 5 34 2 2 
* 8 Alcohol 9 91 17 p < 0.05 25 p < 0.025 
8 Saline 4 40 2 , 5 
9 Alcohol 10 95 27 p < 0.001 41 p < 0.001 
9 Saline 5 50 1 l 
10 Alcohol 9 93 42 p < 0.061 26 p< 0.001 
10 Saline 5 51 2 4 
11 — * Alcohol 7 58 22 p < 0.001 H N.S. 
11 Saline 5 53 - l 0 
12 Alcohol 6 51 22 p < 0.001 4 N.S. 
12 Saline 4 38 4 1 





*Individual chi-square tests were used to compare ‘alcohol to saline control for each day of treatment. N.S. indicates no 
significant difference. 


Table III. Experiment 3: Frequency of various abnormalities as a function of the day of treatment 






















s 







Treatment Number with abnormality 





No. of live - 

fetuses: Coloboma Ectrodactyly Hypoplastic ; 

Day abnormal/total of iris forepaw atria -> Hydronephrosis Exencephaly 
7 Alcohol 11/63 8 0 2 0 1 2 
7 Saline 2/32 0 0 0 0 0 2 
8 Alcohol 25/74 17 1 l 0 2 5 
8 Saline 5/38 2 0 3 0 0 l 
9 Alcohol 41/68 38 0 0 2 1 7 
9 Saline 1/49 l 0 0 0 0 0 
10 Alcohol , 26/51 9 13 1 4 0 3 
10 Saline 4/49 3 0 0 0 0 1 
11 Alcohol 1/36 0 0 0 0 0 l 
lI Saline 0/52 0 0 0 0 0 0 
12 Alcohol ` 4/29 2 2 I 0 0. 1 
12 Salirie 1/34 <i; 0 Q 0 0 0 
Total Alcohol 108/321 74 16 5 6 4 19 
Total Saline 13/254 7 0 3 0 0 4 
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EXPERIMENTAL ----seee 
CONTAGL ones, 


DAYS FROM INJECTION 


Fig. 2. Mean maternal body weight on each of the 6 days following treatment in experiment 3. The 
day of treatment is indicated in the upper corner of each box. ` . 


treated fetuses, they were not significantly lighter than 
control fetuses. The mean maternal body weights for 
the 6 days following injection are illustrated in Fig. 2. 
Alcohol-treated females lost between 1 and 2 Gm. in 
the 24 hours following injection, but thereafter gained 
weight at a rate comparable to controls. By the sixth 
day following injection, only females treated on day 11 
or day 12 were significantly lighter than their respec- 
tive controls ít test, two-tailed). 


Comment 

In summary, the data reported indicate that ethyl 
alcohol, in the dosage employed, is fetotoxic when 
administered to B6D2F,/] mice on both of gestation 
days 8 and 9 or days 10 and 11, as well as in single doses 
on one of days 8 through 12. In addition, the 
frequency of fetal malformation was significantly 


increased when females were treated with single doses. 


of alcohol on one of gestation days 8, 9, or 10. The 
malformations most frequently observed were col- 
oboma of the iris and ectrodactyly involving only the 
forepaws. These malformations are of interest in light 
of the reports of eye? * 7 digital, and palmar? > 5 
abnormalities among the children of chronic alcoholic 
women. No other defects reminiscent of those re- 


ported in the fetal alcohol syndrome were consistently 


observed in these experiments, although there was a 
trend toward decreased weight in the alcohol-treated 


fetuses. The marked maternal weight loss following 
alcohol treatment, which was not observed in the food- 
and water-deprived controls, could be partly a result of 

* nutritional disturbances, a frequent problem in the - 
pregnant alcoholic patient. , 

Sandor et al'?- have reported that ethanol adminis- 
tered during organogenesis resulted in teratogenesis 
and in ovo death in the chick and prenatal death and 
growth retardation in the rat. It is clear that ethanol, in 
high doses at least, can disrupt prenatal development 
in at least three animal species. These data, in 
conjunction with the clinical reports of, maternal 
alcoholism and offspring morbidity, provide a strong 
argument for further study of the effect of alcohol on 
development. Carefully controlled prospective 
epidemiologic studies are required to define the 
relationship in man, if any, between maternal alcohol 
ingestion and fetal damage. It may be prudent to 
follow children in such studies during the first years of 
life in order to evaluate psychomotor and neurologic 
development. In addition, further work with pregnant 
animals may be informative, including studies of lower 
dosage alcohol treatment and chronic alcohol depen- 
dancy.® 1 

The author wishes to thank Dr. D. Wahlsten for his 
invaluable interest and criticism throughout the course 
of this work. The technical assistance of Andy Tamas 
and Sue Tamas is appreciated. 
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Addendum 


Chernoff” has recently reported that mice consum- 


ing a liquid alcohol diet prior to and throughout 
pregnancy had increased rates of both fetal death and 
malformation. Skeletal, cardiac, and neural anomalies 
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Abnormal coagulation and fibrinolysis in eclampsia 


A clinical and laboratory correlation study 
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This study evaluated the existence of abnormally increased coagulation and fibrinolysis in 

33 severely toxemic and eclamptic women by means of a combined hematologic profile ` 

with clinical and morphologic correlations. The dominant findings were: different degrees 

of thrombocytopenia, abnormal levels of blood fibrinogen, prolonged thrombin time, and 

positive protamine sulfate test. Altered activated partial thromboplastin time and positive 

ethanol gelation test were slightly less frequent, and only few cases showed prolonged 

prothrombin time or early lysis of euglobulins. These abnormalities seemed to be more 

numerous and more pronounced in the worst cases of the series and their severity seemed 

to be associated with the age of the patient and the presence of previous underlying : 
disease. These variously handicapped pregnant women exhibited worse hematologic 


abnormalities, fell rapidly into decompensated intravascular coagulation, and provided 


most of the fatal cases in the series. Finally, the main findings were discussed and 


commented upon. 


EVIDENCE LINKING an abnormally increased process 
of coagulation and fibrinolysis in the pathologic 
physiology of the toxemias of pregnancy has been 
accumulating in the last 25 years, after Schneider,” 
McKay and associates, and Pritchard and associates” 
renewed interest on the subject. However, since most 
moderate and uncomplicated severe toxemia cases, 
and some eclamptic patients, do not seem to present 
this process, doubts over its universality still exist. ™ 
Furthermore, before Henderson and associates!! and 
Bonnar and associates” ? were able to measure in these 
cases the products of fibrinogen-fibrin degradation 
finding conclusive evidence of disseminated intravascu- 
lar coagulation in toxemic women was a difficult task. 

The very nature of the coagulation and fibrinolysis 
process in normal conditions and in the early part of 
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chronic abnormalities, such as may occur during 
pregnancy, seems to be elusive and conflictive. This 
results from its dynamic character that allows the 
interposition of compensatory mechanisms that insure 
a clinical and physiologic equilibrium in spite of the 
presence of important regional and systemic derange- 
ments of the coagulation-fibrinolysis process. Fur- 
thermore, a hypothetical state of chronic regional 
coagulation-fibrinolysis occurring in the placental in- 
tervillous circulation could not be detected until the 
magnitude of the local changes affected the systemic 
circulation and overcame the compensatory capacities 
of the liver, the bone marrow, and the reticuloendothe- 
lial system.’ * In the end of such sequence of events, 
the significance of the local origin could be easily 
overshadowed by the fluorescence of the generalized 
phenomena. 

Thus, if the differences in the basic pathophysiology 
between a mild and a very severe case of toxemia of 
pregnancy are mostly quantitative, even in instances of 
superimposed toxemia that may have qualitatively 
different predisposing factors, it may be postulated 
that the obvious abnormalities that are usually present 
in the severe cases also exist in the milder ones, but due 
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Table I. Individual clinical and laboratory (hematology) profiles from 33 toxemic patients 





















BP Urine 
Case diastolic | proteins 
Age | Para | Weeks (mm.) 


1 15 0 39 110 21.0 

2 16 0 42 110 0.3 AE 
3 17 0 39 110 3.0 T 

4 17 2 40 95 2.8 PE 
5 18 0 42 110 3.0 AE 
6 18 0 33 > 120 1.0 ° AE 
7 19 0 42 110 ‘1.0 AE 
8 19 0 40 140 1.0 AE 
9 21 1 36 130 54 T 
10 21 2 29 140 1.0 > AE 
ll 22 0 35 110 28.0 T 
12 22 0 35 120 3.0 AE 
13 22 0 33 140 3.0 AE 
l4 23 3 44 2120 5.0 PE 
15 23 0 35 110 10.0 T 
16 24 1 32 120 3.0 TiH 
17 25 0 41 100 0.3 T 
18 26 2 31 100 3.4 IE 
19 27 l 39 110 0.4 T 
20 27 0 22 130 3.0 T/H 
21 27 6 34. 100 1.8 T 
22 29 4 32 150 3.0 T/H 
23 32 4 27 170 9.0 PE/H 
24 32 4 34 120 3.0. AE/H 
25 32 2 23 140 1.0 AE/H 
26 33 9° 39 130 3.0 PE 
27° 34 5 35 110 3.0 T/H 
98 34 6 35 110 0.6 T 
29 34 1 35 170 7.7 T/H 
30 39 10 40. 90- 0.7 PE 
31 39 4 4] 90 1.0 PE/H 
32 4L 0 36 110 0.3 T 
33° 42 4 33 140 = T 





ee Type of 
Diagnosis* | delivery 
AE Cc 


Blood sampling 


pre DEL | post DEL 
(hr.) (hr.) 
2.5 






C 3.0 Ut 
C 34.0 tt tt 
Vv 36.0 

Cc 6.0 T 
C 3.0 

C 4.0 t 
C 2.5 *t J 

V L5 4 
v 9.0 + 1 

C 3.0 

C 2.0 t 
C 2.0 

v 10.0 4 4 
Cc 28.0 J 

Vv 9.0 

C 9.0 l 
C 22 days t 
v 69.0 J 

IU 44.0 * U 
vV 25.0 

Cc 1.0 * J 1 
C 44.9 * 

È 8.0 1 J 
C 4.0 s 

Vv 9.0 * 4 t 
Vv 14.0 t 
Vv 45.0 1 

C 2.5 J t 
v 10.0 Į 4 
C 11.0 $ 4 
c 0.5 ol 
C 5.0 * 4 oF} 


t 
t 


*Abbreviations: T = toxemia; E = eclampsia; A = antepartum; P = postpartum; I = intercurrent: H = chronic hypertension; ( 


+ = Decreased; tt, f = increased; + = positive; U =‘unknown (not performed); 0 = nondetectable fibrinogen; * = maternal death 


to methodological limitations, they have escaped 
confirmation. 

The present study attempted to detect and evaluate 
the existence of abnormally increased coagulation- 
fibrinolysis processes in eclamptic and severely toxemic 
women, by means of a combined hematologic labora- 
tory profile carried out as close to the critical period as 
possible. Because of the well-known clinical aspects and 
therapeutic imperatives of such cases, it was not 
practical to adhere to a very strict schedule of blood 
sampling in all patients. However, precautions were 
taken not to include cases where interference with the 
hematologic tests ‘seemed likely. 


Clinical data 

A total of 33 toxemic patients were included in the 
present study; 18 with eclamptic convulsions, and 11 
instances of severe and 4 of moderate toxemia of 
pregnancy. At least 9 of these patients had reliable 


records of toxemia in previous pregnancies and/or 
history of chronic hypertension, 5 had severe superim- 
posed toxemia with one liver rupture, and 2 had 
postpartum and 2 antepartum eclampsia in the problem 
pregnancy. Eight patients died; half of these deaths 
took place in the smaller group of patients with previous 
underlying disease. There were six complete postmor- 
tem studies. 

The average age of the patients was 26.4 years (S.D. 
7.7). There were 8 teenagers and 11 women older than 
30 years of age. Fourteen women were nulliparous and 
10 had had three or more previous deliveries. The 
average gestational age in 27 cases was 35.5 weeks (S.D. 
5.6). One patient was 22 weeks pregnant, another was 
23 weeks, and 18 were 35 weeks or less (see Table I). 

Three patients were admitted with recently dead 
fetuses, one patient died with a nonviable undelivered 
fetus, and the rest of the patients gave birth to live 
fetuses with 5 neonatal deaths due to nonviability. 





-> — > 
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Prota- Etha- Eug. 
TT mine nol lysis 
t +t 2 
+ U 2 
+ 3 
+ 2 
t + + 4 
T 2, 
t 3 
t + + 4 
+ + 3 
Tht + 3 
+ + + 4 
t 2 
fi 2 
A + 6 
t 2 
t 2 
ii + 3 
2 
J 3 
+ U 2 
t + + 4 
tt + + 6 
+ 2 
+ + + 7 
t + + 4 
tt 4 
t + 3 
tt + 3 
2 
i + 5 
tt + 4 
tt + Of U 5 
1 + 0 6 


= cesarean operation; V = vaginal delivery; IU = died undelivered. 


Eleven patients delivered vaginally and 21 by cesarean 
operations. The toxemic condition on admission aver- 
aged 175.5 (S.D. 33.4) mm. Hg systolic and 120.2 (S.D. 
20.0) diastolic, with 4.15 (S.D. 5.9) Gm. per liter of 
proteinuria (Table I). 


Technical data 


A total of 11.5 ml. of blood was taken through a 
nonheparinized central venous pressure catheter after 
discarding the first 10 ml, and was distributed as 
follows: 2.5 ml. in a plastic test tube containing 0.025 
ml. of 10 per cent EDTA-Na solution for platelet 
counting, and 9.0 ml. divided in two plastic test tubes 
containing 0.5 ml. of 3.8 per cent sodium citrate 
solution each and centrifuged at 3,000 r.p.m. for 15 
minutes. Immediately afterward the following analyses 
were carried out: platelet count,* blood fibrinogen,’ 
prothrombin time," celite-activated partial thrombo- 
plastin time,! thrombin time,’ serial dilution protamine 
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sulfate test,° ethanol gelation test,> and euglobulin lysis 
time. 


Results 

Timing of blood sampling. Samples were taken 
within the first 6 hour period after admission in 12 
cases, within the second 6 hours in 6 cases, within the 
third in three, and within the fourth 6 hour period in 
two cases. In the remaining 10 patients, blood was 
drawn after l to 26 days of hospitalization. 

Blood sampling took place at an average of 9.4 hours 
before delivery time in 17 cases, and in two additional 
patients ‘this occurred 2.8 hours and 22 days before 
delivery. In 10 cases blood was drawn at an average of 
6.9 Hours after delivery, and in 4 additional patients 
this took place between the first and second postdeliv- 
ery days (Table I). 

Platelets. Platelet count averaged 113,401 (S.D. 
71,521) per cubic millimeter in the 33 patients of the 
study. This count was below 75,000 per cubic millime- 
ter in 14 cases. There were no statistically significant 
clinical differences between these thrombocytopenic 
patients and the values for the whole group. However, 
the former were an average of 5.3 years older than the 
rest and accounted for five of the eight maternal 
deaths, seven of the 18 cases of eclampsia, and four of 
the 9 patients with previous underlying disease (Tables 
I and ID). x 

Fibrinogen. A total of 30 cases averaged 288.7 (S.D. . 
171.2) mg. per cent of fibrinogen. This figure was 
below 200 mg. in 9 patients, including two cases with 
normeasurable fibrinogen, and it was above 400 mg. in 
eight patients. The low fibrinogen cases accounted for 
six of the 14 cases with platelets below 75,000 per cubic 
millimeter, but otherwise there was no apparent 
association between the level of fibrinogen and the 
platelet count in the remaining patients. The nine cases 
with low values of fibrinogen had no remarkable 
clinical differences from the rest, but although not 
statistically significant they were an average of 8.2 years 
older, and the two cases with nonmeasurable fibrino- 
gen were 41 and 42 years of age, respectively (Tables I 
and II). l 

Prothombin time (PT). This test was performed in 
31 patients averaging 13.7 (S.D. 2.3) seconds against 
12.6 (S.D. 0.8) in the corresponding control plasmas, a 
difference of only 1.1 seconds. However, this PT was at 
least 4 seconds longer than its control in 4 instances 
(average 6.5 seconds). These cases of prolonged PT 
also presented thrombocytopenia below 75,000 in 
three instances, and fibrinogen below 200 mg. in the 
four cases. The cases also included one liver rupture 
that provided the only death in this small group. In 
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Table II. Complete individual hematologic profile in 33 toxemic cases 


Problem Conirol Problem Control Problem Control Prola- Etha- 
(sec.) (sec.) (sec.) (sec.) (sec.) (sec.) mine nol 












Case 
No. 





1 143 270 11.8 12.0 35.0 38.0 22.5 15.5 +f - - 
2 127 Ut U U 59.0 45.0 16.0 15.0 + - U 
3 63.5 460 13.2 13.4 47.0 46.0 13.0 13.8 + - = 
4 230 330 12.4 13.0 33.0 47.0 19.0 19.0 + = = 
5 142 460 12.2 12.8, 27.5 27.0 29.0 18.0 + + - 
6 135 380 ` 11.5 13.4 27.0 33.0 22.0 16.5 —t ae = 
7 263 433 + 13.0 13.0 46.0 34.0 25.8 20.0 - - - 
8* 75 275 13.5 12.8 43.5 40.0 21.8 14.8 + = + 
9 220 183 11.2 10.5 45.0 45.0 21:0 18.5 + + -— 
10* 36 320 14.0 12.8 35.0 39.5 52.0 19.0 = + - 
lk 185 220 12.5 13.0 35.0 40.0 15.4 16.5 + + + 
12 78 550 11.8 13.4 270 30.5 24.5 16.0 = - - 
13 94 300 14.0 13.5 47.0 40.0 25.0 18.5 - - - 
14 44 197 * 17.0 11.0 46.5 32.0 23.4 17.0 + - - 
15 29 300 12.4 13.2 , 34.0 37.0 26.0 17.5 - - - 
16 134 U 12.0 12.2 40.0 47.0 29.0 20.0 7 = = 
17 105 125 15.0 12.5 40.0 40.0 30.0 16.0 + - - 
18 263 550 11.6 11.8 31.0 39.4 17.4 15.0 = - - 
19 72 300 10.8 12.8 40.0 35.0 15.0 20.0 - = - 
20* 290 "U 13.2 13.2 30.0 39.0 20.0 16.8 + - U 
21 98 220 13.2 13.0 34.0 42.0 25.0 18.0 + + - 
22% 49 133 16.5 _ 13.0 35.0 40.0 55.0 20.0 + = + 
2g* 160 370 12.2 12.4 43.0 34.0 20.5 18.0 + - - 
24 30 140 18.8 11.8 55.0 36.8 13.4 15.0 + + + 
25% 76 e 320 12.8 12.2 46.0 39.0 30.6 21.6 + + = 
26* 23.7 . 433 14.0 12.5 41.0 36.5 55.5 18.5 = - = 
27 153 590 16.0 12.2 43.0 39.3 20.5 14.5 + = = 
28 70 240 U U U U 29.0 14.0 + m = 
29 - 49 495 11.8 13.4 35.4 33.0 ` 19.5 17.2 - . - 
30 55. 150 15.5 13.2 57.0 48.0 23.5 16.0 + = - 
31 56 116 11.9 11.0 27,4 ° 27.0 55.0 23.0 - 2 + 
32 125 0 18.0 12.0 72.0 33.0 45.0 21.0 + Ot U 
33* 69 0 20.0 13.0 103.0 35.0 20.5 16.0 + 0 ~ 





*Maternal death. A . 
t+ = positive; — = negative; U = unknown (not performed); 0 = nonmeasurable fibrinogen. 


these patients, blood was collected after cesarean 
operation in three cases and after vaginal delivery in 
one (Tables I and II). i 

Activated partial thromboplastin time (APTT). This 
test was performed in 32 patits giving an average of 
42.5 (S.D. 14.8) seconds against 38.1 (S.D. 5.4) in the 
corresponding control plasmas; a difference of 4.4 
seconds. However, the APTT was at least 5 seconds 
longer than its control in 12 patients and at least 5 
seconds shorter in eight. The group with prolonged 
APTT also exhibited thrombocytopenia below 75,000 
in six instances and fibrinogen below 200 mg. per cent 
in four and above 400 mg. in two. Prolonged 
prothombin time occurred in four and accounted for 
.four of the maternal deaths. The eight cases with short 
APTT were associated with one case of throm- 
bocytoepenia; one each for low and high fibrinogen 
levels. This group accounted for two maternal deaths 
(Tables I and I). 


Thrombin time (TT). The problem plasma of 33 
patients averaged 26.7 (S.D. 11.9) seconds against 17.5 
(S. D. 2.3) in the control plasma, a difference of 9.2 
seconds. One patient showed a shortened TT of 15.0 
seconds against 20.0 in the control, and 29 patients 
showed thrombin times at least 4 seconds longer than 
their controls (average difference = 13.6 seconds). 
Seven patients showed thrombin times at least 15.0 
seconds longer than the controls (average dif- 
ference = 27.3 seconds). Five of these patients had 
platelet counts below 75,000 and the remaining two 
had 105,000 and 125,000 platelets per cubic millime- 
ter, respectively. Four of the patients had fibrinogen 
levels below 200 mg. and the remaining three had 240, 
320, and 433 mg. per cent. Activated partial thrombo- 
plastin time was prolonged in two, normal in three, 
short in one, and was not recorded in the last patient. 

Protamine sulfate and ethanol gelation tests. A total 
of 21 patients gave positive protamine sulfate tests; six 
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Table III. Main clinical, hematological, and morphological data in the eight maternal deaths of the study 









Capillary 



















Periportal Glomercular 
hemorrhagic toxemic thrombi: 
necrosis lesion lungs 










8 19 No Brain hemorrhaget - = = 3 
10 21 re : No Brain hemorrhaget E = = = 
20 27 T/H Hy 3 Brain hemorrhage No* Intense No Yes 
22 29 T/H D 5.3 Brain hemorrhage Marked Intense No No 
23 32 PE/H D 1.0 Bronchopneumonia Marked Intense No Yes 
25 32 AE/H Hy L5. Brain hemorrhage * Yes Intense No Yes 
26 33 PE Hy 1.0 Brain hemorrhage Yes „Intense No No 
33 42 T D 2.2 Hepatic rupture Marked Intense No Yes 





* Periportal degenerative changes only. 
} Clinical diagnosis. 


Abbreviations: A = Antepartum; P = postpartum; E = eclampsia; H 


= chronic hypertension; T = toxemia; C, Hy, D =com- 


pensated, hypercompensated, and decompensated intravascular coagulation, respectively. 


of these gave also a positive ethanol gelation test, and 
only one negative protamine patient gave an ethanol 
positive test (Tables I and II). 

Twelve patients had negative protamine sulfate tests. 
Their hematologic diagnoses were: compensated in- 
travascular coagulation in six, hypercompensated in 
five, and decompensated in only one patient. Eight had 
low platelet counts, two were normal, and two had high 
normal values (Tables I and II). 

For the first 21 patients of this study the 50 per cent 
ethanol solution was prepared from several days to 2 or 
3 weeks before the test was actually performed. The 
solution was prepared immediately prior to the test in 
the remaining twelve patients, also. Six of the seven 
positive tests took place in the latter patients. 

Euglobulin lysis time test. This test was positive 
within the first 90 min. in five patients of the series. 

Interpretation of altered hematologic tests. The 
diagnosis of disseminated intravascular coagulation 
seemed justified in all the patients of the present study. 
Using the fibrinogen level as the basic indicator of 
compensation, hypercompensation, or decompensa- 
tion in the abnormal process of coagulation-fi- 
brinolysis,!® and the remaining laboratory and clinical 
data as complementary and confirmatory of the 
hematologic diagnosis, the condition of the 33 patients 
of the study was interpreted as follows; compensated 
intravascular coagulation in 11 patients, hypercompen- 
sated in 9, and decompensated in 13. However, there 
was no parallelism between platelet function and 
fibrinogen levels, since there were six throm- 
bocytopenic patients in the compensated group, four 
patients with normal platelet counts in the decompen- 
sated group, and five normal and four throm- 
bocytopenic patients in the hypercompensated in- 
travascular coagulation group. 


e 
* 


Similarly, there was no correlation between the state 
of compensation, hypercompensation or decompensa- 
tion, and the length of gestation, the type of delivery, 
the blood pressure, amount of proteinuria, or number 
of convulsions. But, on the other hand, the average age 
of the compensated group was 21.9 + 1.6 years, while 
it was 28.6 + 1.66 in the remaining patients (P 
< 0.01), and consequently eight of the nine patients 
with the clinical diagnosis of underlying disease 
belonged to this latter group. Also, the compensated 
group had only one maternal death, while there were 

-three in the hypercompensated and four in the . 
decompensated group. 

Postmortem findings. Eight patients died and six 
had*complete postmortem studies. The toxemic glo- 
merular lesion was found in the six cases, periportal 
hemorrhagic necrosis was present in all hut one, four 
cases had fibrin thrombi in the lungs’ capillaries, and 
large parenchymatous brain hemorrhages were con- 
firmed in four autopsies and in the two patients without 
postmortem study by clinical data alone (Table III). 


Comment and conclusions 


The toxemic patients included in the present study 
were those cases severe enough to require admittance 
to the intensive-care unit, and arriving at a time and 
with the clinical characteristics compatible with the l 
performance of the hematologic tests during the 
period of maximum laboratory efficiency. Thus, from 
this point of view, the patients became a special group, 
but in no other way were they premeditatedly selected. 
Most of the mortality cases were probably unusually ill 
women, but the group of survivors can be taken as a 
fair representative of an average toxemic population. 

This study did not include a control group because 
of the wide dissimilarities of the problem cases, that 


+ 
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would have required not one but various matched 
control groups in age, parity, amenorrhea, type of 
delivery, and timing of blood sampling. Because of 
this, the tests were given wider margins of normality 
than those commonly accepted in the literature and all 
the important individual information was presented. 

In spite of the wide variability of the clinical and 
laboratory data, several general tendencies could be 
demonstrated. The dominant findings were: different 
degrees of thrombocytopenia, abnormal levels of blood 
fibrinogen, prolonged thrombin time that remained 
abnormal in spite of dilution with normal plasma, and 
positive protamine sulfate test. Altered activdted par- 
tial thromboplastin time and positive ethanol gelation 
test were slightly less frequent and only few cases had 
prolonged prothrombin time or early lysis of euglobu- 
lins. The abnormalities of the coagulation-fibrinolysis 
process, estimated by the above mentioned tests, 
seemed to be slightly more numerous and more 
pronounced in the worst cases of the series. This se- 
verity seemed to be somewhat associated to the age of 
the patient and to the presence of previous underlying 
disease. . 

The dynamics of disseminated intravascular coagula- 
tion imply the continuous interplay of several simul- 
taneous phenomena. However, in spite of this essen- 
tially simultaneous character, some processes dominate 
others in apparent succession, giving rise to various 

< basic stages that may follow a subtle course or an 
abrupt one. The dominant phase in an abnormal 
coagulation-fibrinolysis process at a given moment 


depends on the duration and intensity of the noxious ` 


primary cause, that in turn depends on other 
pathogenic factors, and of the homeostatic compensa- 
tory capacities of the reticuloendothelial system, the 
liver, and the bone marrow. These factors and 
mechanisms vary considerably from case to case and 
may not follow parallel directions in the same patient. 
Thus, when a hematologic profile is carried out, the 
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results will show the dominant tendency at that precise 
moment, but, excepting some very definite situations, 
they will be less accurate in predicting the future 
pattern. Furthermore, the interaction of physiologic 
variables that elude quantitation and the influence of 
the therapy directed toward the basic problem affect 
the prognosis of the hematological condition. 

Our study confirmed to a very large extent most of 
the. findings and interpretations of previous workers 
on the subject, and it also emphasized the influence of 
advancing age and of underlying pathology in the 
severity and final outcome of these cases. Thus, at 
present, it seems logical to assume that women with any 
type and degree of previous underlying disease 
predisposing to toxemia of pregnancy, experience a 
bipolar phenomenon. For one part, these previous 
defects increase the importance of the whole path- 
ogenic complex, and for another one, they reduce the 
compensatory capacities of many essential homeostat- 
ic mechanisms, such as the bone marrow, the liver, 
and the reticuloendothelial system that are particularly 
important in regards to an abnormal process of chronic 
coagulation-fibrinolysis. These variously handicapped 
pregnant women may exhibit worse hematologic 
abriormalities, fall rapidly into decompensated dis- 
seminated intravascular coagulation, and provide most 
of the fatal cases in a toxemic population. 

However, in spite of the importance of chronic and 
acute disseminated intravascular coagulation in the 
pathologic physiology of the toxemias of pregnancy, 
this does not seem to be the final answer to the 
problem. The available pieces of the jigsaw puzzle 
point toward a multifactorial pathogenesis, and if this 
turns out to be the correct perspective, the increased 
process of coagulation and fibrinolysis will be identified 
as an important link in the rather long chain of 
reciprocal events forming a variable pathogenic com- 
plex that manifests itself clinically through limited 
common channels that end in the toxemic syndrome. 
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Placental transfer of clindamycin 


and gentamicin in term pregnancy 


ALLAN J. WEINSTEIN, M.D. 
RONALD S. GIBBS, M.D.* 
MOLLIE GALLAGHER 
Philadelphia, Pennsylvanta 


The pharmacokinetics of clindamycin and- gentamicin were studied in women given these 
antibiotics prior to cesarean section. Maternal clindamycin levels were within the normal 
range and cord levels were within the therapeutic range for this antibiotic. For 
gentamicin, however, maternal levels were depressed, with a concurrent depression of. 
cord levels. This may have significant implications for the use of gentamicin in maternal 


and fetomaternal infections. 


Because of the frequent use of antibiotics during 
pregnancy for maternal infections (such as pyelone- 
phritis and pneumonia), for fetomaternal infections 
(such as chorigamnionitis), and for prophylaxis, knowl- 
edge of the placental transfer of these agents is 
essential. Clindamycin and gentamicin have found 
widespread use in pregnancy. Clindamycin provides 
good coverage of gram positive organisms and excel- 
lent coverage of Bacteroides species, which have- 
recently been emphasized as major pathogens in pelvic 
infection.’ ? Gentamicin offers optimal gram-negative 
coverage. . . 

* There is, however, little information on the placental 
transfer of these two antibiotics. In the present study, 
antibiotic concentrations in the mother, cord, and 
neonate were assayed in cesarean section patients 
receiving a perioperative course of clindamycin and 
gentamicin for prophylaxis.? 


Materials and methods 


Fifty-four patients undergoing cesarean section on 
the Obstetrical Service of the Hospital of the University 
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of Pennsylvania were given clindamycin in a dose of 
600 mg. (5.5 to 11.1 mg. per kilogram) intravenously 
and gentamicin in a dose of 80 mg. (0.6 to 1.4 mg. per 
kilogram) intramuscularly 30 minutes before and 8 
hours after surgery. Maternal serum levels of both 
antibiotics were measured at intervals from 15 minutes 
to 8 hours after the first dose. Neonatal serum 
antibiotic levels from capillary tube samples were 
measured at intervals from 1% to 6 hours after in- 
jection. At delivery, amniotic and umbilical venous 
blood antibiotic levels were determined. An agar 
diffusion method of antibiotic assay was utilized,‘ 
employing a strain of alpha-hemolytic streptococcus to 
measure clindamycin levels and a strain of Escherichia 
coli to measure gentamicin levels. Informed consent 
was obtained to draw blood samples. 


Results 


Fig. 1 shows clindamycin concentrations in the 
maternal blood after a 600 mg. intravenous dose. This 
regression curve, derived by computer analysis of 58 
maternal samples, may be expressed as the equation: 
y = 6.813 — 0.0386(x) + 0.0006(x)*, where y= anti- 
biotic concentration in micrograms per milliliter and 
x = time in minutes after injection. Since no blood 
samples were obtained within the first 15 minutes 
after injection, this expression is not valid during this 
period. The curve closely simulates that seen in non- 
pregnant individuals,* with peak serum concentrations 
of 6 to 9 wg per milliliter and a gradual decline over 
6 to 8 hours. Fig. 2 demonstrates the cord blood con- 
centration of clindamycin. This curve was derived from 
42 umbilical cord vein samples and may be expressed 
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Fig. 2. Cord venous clindamycin concentration after a 600 
mg. intravenous dose to the mother. 


by the equation: y = 3.004 — 0.0120(x). Peak cord con- 
centrations of clindamycin were approximately 3 ug 
per milliliter, occurring at about 20 minutes following 
injection. Maximum cord blood concentrations were 46 
per cent of simultaneous maternal levels. 

Fig. 3 depicts gentamicin concentrations in the 
maternal bleod following an 80 mg. intramuscular 
dose. Derived from 58 maternal venous samples, this 
curve may be expressed as: y = 2.214 — 0.00891 (x) 


approximately 2 ug per milliliter. Significantly, these 
levels are fully 50 per cent lower than those observed in 
nonpregnant individuals. In a subsample of patients, 
the per cent urinary excretion of gentamicin .was 
measured and found to be similar to that seen in 
nonpregnant individuals, 50 to 90 per cent of the . 
dose.§ Fig. 4, showing the cord blood concentration of 
gentamicin, was derived from a wide scatter of 30 
points by averaging samples in 30 minute intervals. 
The maximum cord blood levels were 42 per cent of 
the simultaneous maternal blood levels. Although the 
cord levels were relatively high when compared to the 
maternal concentrations, the absolute levels, with peaks 
of less than 1 wg per milliliter 1 hour after the 
injection, were extremely low. 

Gentamicin measured in 25 neonatal venous blood 
specimens during the first 6 hours of life was 
consistently below 1 yg per milliliter. Clindamycin 
levels in the same specimens were below 2 ug per 
milliliter. Neither antibiotic was detected 
amniotic fluid samples obtained between 30 and 60 
minutes after injection. 


in nine 


Comment 


It is essential to determine the pharmacokinetics of 
antimicrobial agents in pregnancy because of their use 
in the treatment of infection and in the preoperative 
prophylaxis of infection. Clindamycin and gentamicin 
have activity against a majority of the microorganisms 
isolated from the normal female genital tract.’ * Few 
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Fig. 3. Maternal gentamicin cortcentration after an 80 mg. intramuscular dose. 
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Fig. 4. Cord venous gentamicin concentration after an 80 mg. 
intravenous dose to the mother. 


studies have been reported on the placental transfer of 
either of these agents. In one study gentamicin was 
shown to reach peak cord levels equivalent to 33 per 
cent of maternal levels, within 1 hour following 
intramuscular injection.” However, this investigation 
was limited to low doses (approximately one half the 
current standard) and did not include levels of the 
drug in the fetus or the mother after birth. One study 
of clindamycin placental kinetics is available but deals 
only with midtrimester therapeutic abortion patients 
who received oral clindamycin. Lincomycin, from 
which clindamycin was derived, has been studied® but 
differences in structure, absorption and activity make it 
difficult to apply this data to clindamycin. i 

In this study involving 54 women undergoing 


cesarean section, maternal serum gentamicin levels 
were consistently lower than those observed in non- 
pregnant individuals, a phenomenon previously ob- 
served with kanamycin.” Increased renal clearance did 
not appear to be responsible for such finding. Possibly, 
the increased plasma volume of pregnancy or a 
possible inactivation of gentamicin by clindamycin! 
may have been responsible for these results. Serum 
clindamycin concentrations in these pregnant women 
at term were found to be equal to those in nonpregnant 
individuals.5 

Cord concentrations of gentamicin were 42 per cent 
of simultaneous maternal levels while cord clindamycin 
concentrations were 46 per cent of maternal levels, and 
within the therapeutic range for this antibiotic. For 
gentamicin, however, because of lowered maternal 
levels, these concentrations were, in the majority of 
instances, below the therapeutic range for this 
agent.§ } 

Gentamicin and clindamycin were not detectable in 
the amniotic fluid during the first hour after injection. 
However, it has been demonstrated with other antibi- 
otics that therapeutic levels may not be achieved in the 
amniotic fluid for at least 4 to 6 hours.® 1° ` 

The antimicrobial effect of such a prophylactic 
antibiotic regimen is discussed elsewhere? However, it 
is important to note that the significant reduction in 
maternal and cord gentamicin concentrations may 
have important therapeutic implications in pregnant 
women at term given standard doses of gentamicin in 
combination with clindamycin. l 


Dr. Robert Jones provided invaluable assistance with 
statistical analyses. 
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Red blood cell 2 3 -diphosphoglycerate (2,3-DPG) levels were studied in 227 normal 
gravid women in all stages of pregnancy, active labor, and early post partum. An 


increase to peak levels was observed at 19 to 22 weeks followed by a gradual fall toward 


normal. During labor and early post partum, 2,3-DPG again rose significantly above 
levels observed at term: Serial 2,3-DPG values through the third trimester, labor, and 
postpartum period in 11 hypertensive mothers and 20 normal gravid control subjects 
and their newborn infants were studied. Maternal 2,3-DPG levels were significantly 
higher in the hypertensive mothers when compared to control mothers at similar 
gestational stages. However, no difference in 2,3-DPG levels was observed when 
newborn infants of hypertensive mothers were compared with those of normal control 


subjects. 


THE POS ITION OF the oxygen dissociation curve of 
fetal blood to the left of the maternal curve is 
considered an important factor in facilitating placental 
transfer of oxygen. One of the most important 
regulators of the position of this curve is the intracellu- 
lar concentration of 2,3-diphosphoglycerate (2,3-DPG) 
in the erythrocytes. In binding with the hemoglobin 
molecule, 2,3-DPG influences the oxygen affinity of 
hemoglobin. As a result, increased levels of 2,3-DPG 
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facilitate oxygen unloading from the red cells to 
peripheral tissues, which is expressed in a shift to the 
right of the oxygen dissociation. curve.” 

An increase of 30 per cent in 2,3-DPG concentration 
has been described at term pregnancy.? This increase 
has been interpreted to reflect a compensatory 
mechanism to facilitate oxygen release in the presence 
of “functional anemia” during pregnancy. Such com- 
pensatory elevations, due to hypoxia, have been 
described in a variety of clinical conditions." In 
pregnancy, hypertension, either chronic or in the form 
of pre-eclampsia, has been associated with generalized 
vasoconstriction, most pronounced by a 60 per cent 
diminution in uterine placental flow.® 

Maternal hypertension is often associated dinali 
with intrauterine growth retardation of the fetus.® 1 
Recently, lower than normal 2,3-DPG levels were 
reported in a group of fetally malnourished newborn 
infants. The authors theorized that this shift to the left 
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Fig. 1. Graphic display of 2,3-DPG and hematocrit values in normal pregnancy, during labor, and 


immediately post partum. 


in the fetal dissociation curve could be a compensatory 
mechanism to overcome intrauterine hypoxia." 

In this report, results are presented of detailed 
analysis of erythrocyte 2,3-DPG levels throughout 
pregnancy, labor, and the postpartum period in 
normal gravidas. 

Serial follow-up of hypertensive gravid women and 
their newborn infants was made and compared with 
follow-up of normal gravid control women. 


Material and methods 


_The normal range of values throughout pregnancy 
was determined by studying single samples obtained 
from 163 gravid women attending the antenatal clinic 
at the Nassau County Medical Center. Ages of the 
women ranged between 16 and 39 years; gestational 
ages were between six and 42 weeks as determined by 
the last menstrual period and corresponding uterine 
size. All patients had a normal course of pregnancy at 
the time of study. Patients with doubtful gestational 
age or anemia as evidenced by a hematocrit below 30 
per cent were excluded. In addition, 24 single speci- 
mens were obtained from patients during the active 
phase of term labor; 26 specimens were obtained on 
the first postpartum day, and 15 samples were taken on 
the third postpartum day. 
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Eighteen single blood specimens were also obtained 
from patients with hypertensive pregnancies after 34 
weeks of gestation, in active labor, and early post 
partum. Hypertension was defined as blood pressure 
of at least 140/90 on two separate occasions. 

Blood was drawn from,the antecubital vein into a 
heparinized tube. One milliliter of whole blood was 
immediately pipetted into 3.0 ml. of 8 per cent cold 
trichloracetic acid. The specimens were then cen- 
trifuged for 10 minutes at 3,000 r.p.m. The 2,3-DPG in 
the supernatant was determined by a coupled enzymic 
method following the oxidation of reduced 
nicotinamide adenine dinucleotide at 340 nm. with a 
spectrophotometer.*” Hematocrit values were deter- 
mined by a microcapillary centrifuge technique. 

The results were expressed in micromoles of 2,3- 
DPG per milliliter of red blood cells. 

Twenty patients with normal gestations and eleven 
hypertensive patients attending the prenatal clinic 
volunteered for serial follow-up from the thirty-fourth 
week of gestation through labor and‘postpartum Days 
1 and 3. A minimum of four maternal specimens was 
studied for each patient. Mixed cord blood was 
obtained at the time of delivery from the newborn 


*Model DU, Beckman Instruments, Inc., 2500 Harbor 
Blvd., Fullerton, California 92634. 
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Table I. 2,3-DPG in normal pregnancy 









Hypertensive patients 


























Significantly Significantly 
2,3-DPG (moles! | higher than 2,3-DPG (moles! | higher than 

Weeks of ml. of red blood | nonpregnant mi. of red blood | parallel normo- 
gestation No. Het. (%) cells) control value cells) tensive value 






6-10 12 35.2224 4.22 + 0.66 N.S. — — — 
11-14 11 36.2 +3.41 4.51 + 0.69 N.S = = — 
15-18 16 33.9 + 2.4 5.08 + 0.57 F — — — 
19-22 14 33.0 + 2.8 5.58 +0.61 t = = = 
23-26 12 33.8 + 3.0 4.96 + 0.66 t = -= BA 
27-30 11 383.628 4.86 + 0.69 § — — = 
31-34 19 3442429 4.82 + 0.53 Ea — — — 
35-38 33 36.2 + 3.5 4.33 4 0.39 N.S. 3 36.3 43.1 6.83 + t 
39-42 35 32.9 +23.4 4.56 + 0.39 N.S. 8 37.2 +23.7 6.10 + 
Labor 24 35.0 4.0 5.22 + 0.45 t 3 34.0 + 3.0 5.3 + 
Postpartum Day 1 25 35.4 + 3.7 5.03 + 0.45 t 4 37.0 +4.0 6.3 + $ 
Postpartum Day3 15 33.8 + 3.6 5.53 + 0.59 t — — 
N.S. = Not significant. ‘ 


*Significant to P = 0.01 by the two-tailed t test. 
tSignificant to P = 0.001 by the two-tailed test. 
Significant to P = 0.05 by the two-tailed t test. 
§Significant to P = 6.1 by the two-tailed t test. 


Table II. 2,3-DPG levels in normal and hypertensive maternal-newborn pairs 










Significance of t test for 
























2,3-DPG 2,3-DPG 2,3-DPG difference 
(umoles!/ml. of | (wmoles/ml. of between normal and 
Het. (%) red blood cells) | No. | Het. {%) red blocd cells) hypertensive groups 
. Mothers ` f 
Prelabor (34-42 34.5 +3.1 . 4.59 + 0.98 19 35.5 + 3.7 5.85 + 0.73 10 P = 0.001 
weeks of gestation) 
Labor—active phase 35.4 + 2.6 5.02 + 0.98 16 35.4 + 3.1 5.48 + 1.05 9 N.S. 
Postpartum (0-3 36.2 402.6 5.10+ LI3 ° 16 32.7 + 2.9 5.92 + 1.50 9 N.S. 
- days) - 
Babies 
At delivery (cord 47.0 + 2.1 4.44 + 1,02 17 46.7 + 3.9 4.6 + 1.27 11 N.S. 
blood) 
On third day (heel 48.1 +23 5.04 + 0.93 15 43.4+4.7 5.52 + 2.31 5 N.S. 
stick) 


N.S. = Not significant. 


infant; a second specimen was obtained from the baby 
by heel stick on the third day of life. Hematocrits and 
2,3-DPG values were assessed as above. Birth weights 
were recorded, and the baby’s weight percentile was 
determined.” 

Control 2,3-DPG values were obtained from eight 
nonpregnant female volunteers. 


Results 


Single observations. The results are summarized in 
Table I. A significant rise in 2,3-DPG values above the 
levels of nongravid contro! subjects was observed after 


the fifteenth week of gestation and was almost. 
maintained through term and labor and post partum. 

The data appeared nonlinear with a peak value at 19 
to 22 weeks (Fig. 1) and, when examined by curvilinear 
correlation, were found to fit a quadratic function 
(r = 0.19; No. = 163; P < 0.05). 

The hematocrit and corresponding 2,3-DPG values 
are also depicted in Fig. 1. An inverse relationship was 
suggested, but this impression was not statistically 
confirmed. 

2,3-DPG levels were higher in the hypertensive 
patients when compared with normal gravid women at 
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the same stage of gestation. In view of the small 
numbers of hypertensive patients studied, significance 
was achieved only by grouping antepartum observa- 
tions, those at 35 to 42 weeks, and the labor and 
postpartum observations (Table I). After this group- 
ing, a significant difference in the antepartum period 
with the two-tailed t test was observed. The elevation of 
2,3-DPG values in the labor—postpartum group was 
only of borderline significance (p < 0.10). 

Maternal-newborn pairs. 

Mothers. The results of the serial study are sum- 
marized in Table II. Significantly elevated levels of 
2,3-DPG were again found in the hypertensive group 
during pregnancy (34 to 42 weeks). No significant 
difference in 2,3-DPG values between the hypertensive 
and normotensive gravid women could be dem- 
onstrated in labor or post partum. 

Newborn infants. There was no significant differ- 
ence in the mixed cord blood at delivery or in capillary 
bicod on the third day of life in 2,3-DPG values 
between infants of hypertensive mothers and those 
born after normal pregnancies; however, only two of 
these infants of hypertensive mothers were small 
for their gestational age. In these cases, the 2,3-DPG 
values were 3.8 and 5.8 millimoles per milliliter, 
respectively. 


Comment 

Our finding of an increase in red blocd cell 2,3-DPG 
which reached a peak value at 19 to 22 weeks of 
gestation is in partial disagreement with the results of 
Rorth and Bille Brahe, who, in a limited study, 
reported a linear increase between the third and the 
ninth month of pregnancy. Unfortunately, in their 
study, no observations were made between the third 
anc seventh months. The mechanisms responsible for 
the increase in 2,3-DPG are not completely under- 
stood. The role of 2,3-DPG in the delivery of oxygen to 
peripheral tissues is firmly established. Oxygen con- 
sumption in pregnancy increases with progressive 
gestation," and total blood volume and red cell mass 
increase during pregnancy in order to meet this 
increased demand of oxygen transport. Plasma and 
red blood cell volume increase in different proportions 
during pregnancy, and, as a result, the mean whole- 
body hematocrit reaches its lowest point between 21 
and 24 weeks. An inverse relationship between total 
body red cell mass and 2,3-DPG levels has been 
described as a compensatory mechanism in anemic 
patients." The inverse relationship between hemato- 
crit and 2,3-DPG values observed in this study, al- 
through not statistically significant, appear to lend 
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support to the concept of functional anemia which is 
most pronounced in midpregnancy. 

The erythrocyte 2,3-DPG concentration may also be 
affected by maternal acid-base changes. A direct 
relationship between pH values and 2,3-DPG concen- 
tration has been reported.” Mild respiratory alkalosis 
with a slight but significant rise in pH has been 
described throughout pregnancy’? and may further 
increase &3-DPG values. Values in labor and early post 
partum may be associated with the mild rise in pH 
values during labor.’® Furthermore, muscular exercise 
has been associated with 2,3-DPG elevation.” There- 
fore, uterine work, which is similar to other muscular 
exercise, may explain the additional increase in 2,3- 
DPG lévels during labor and early post partum. 

Hypertension in pregnarfcy is known to be associated 

with'generalized as well as uteroplacental vasoconstric- 
tion, resulting in diminished uteroplacental flow and 
intrauterine hypoxia.® A rise in 2,3-DPG is known to 
occur with a variety of hypoxic conditions not necessar- 
ily associated with red blood cell deficit.+ ® 7! Most 
authors interpret this increase as a compensatory 
mechanism fo aid in oxygen release to peripheral 
tissues. Therefore, the 2,3-DPG elevation observed in 
the hypertensive group during pregnancy may be 
interpreted as a further compensatory mechanism to 
improve tissue and placental oxygen transfer beyond 
that observed in normal pregnancy. 
- 2,3-DPG values in the newborn infants of hyperten- 
sive mothers were not significantly different from 
those of control newborn infants. Whereas 2,3-DPG 
binding to fetal cells seems to affect oxygen release 
only to a minor extent,” a decrease in 2,3-DPG in 
intrauterine malnourished infants may he of impor- 
tance." This difference was not apparent in our study 
as only two of our infants were truly small for their 
gestational ages. 

An increase in 2,3-DPG will shift the maternal 
dissociation curve to the right and facilitate oxygen 
release, including placental transfer. If 2,3-DPG in the 
fetus with intrauterine growth retardation declines, 
then the fetal dissociation curve would have a slight left 
shift. This would further increase the maternal-fetal 
oxygen pressure gradient at the placental site and 
facilitate oxygen transfer to the fetus. Further research 
in this area may help to clarify the compensatory role 
of fetal and maternal 2,3-DPG changes in “distressed” 
pregnancies. 

The authors wish to express their appreciation to 
Drs. Ali A. Shayan, M. Rezai Teherani, and Howard G. 
Nathanson for their help in the collection of blood 
specimens. 
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Delivery System 


Alza is the only company devoted . 
entirely to the optimization of drug 
therapy through the development of 
Therapeutic Systems. These “Systems” 
are vehicles for precision drug delivery 
with minimal physiologic disturbances 
and minimal reliance on patient 
compliance. 


Transdermal 
Therapeutic System 


THE THERAPEUTIC SYSTEMS COMPANY 


Alza is different from the ordinary 
pharmaceutical company in that itis ° 
not involved in manipulating or 
developing the architecture of 
existing drug molecules. Alza is the 
Therapeutic Systems Company. 
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The Progestasert® System 
is a new approach to intrauterine 
contraception. 

The natural ovarian hormone 
progesterone is placed to act 
continuously directly within the target 
organ— the uterus. Thus, only minute 
quantities of this rapidly catabolized 
hormone are needed. 

Hormonally enhanced contra- 
ception is achieved in utero without 
systemic side effects* and without 
affecting the hypothalamic-pituitary- 
‘ovarian axis. Effective contraception ` 
is achieved for a full year from a 
single Progestasert® System 
placement. 


Alza introduces 


Progestasert 


Intrauterine Progesterone 
Contraceptive System 


*See product information section for possible IUD side effects 
See last oaae for prescribing information 


Contraceptive 
efficacy of the 
Progestasert 
System | 
enhanced by 
progesterone 


WHY PROGESTERONE? 

Progesterone— pregn-4-ene-3,20-dione 
(C21 H3002)— is a naturally occurring female 
hormone, produced by the corpus luteum, 
adrenal cortex and placenta. 


" Progesterone is the contraceptive agent - 


of choice for the Progestasert® System 

because: 

O itis endogenous to the endometrium 

O ithas ashort metabolic half-life 

o, it enhances the contraceptive effect at low 
concentrations when administered locally 
to the uterus 

o itis rapidly catabolized by the endometrium 

O it permits continuation of ovulation and, 
therefore, the length of the menstrual cycle 
is unaltered 

U its effect on the endometrium reverses 
rapidly upon removal of the Progestasert® 
System. 





CONTINUOUS MICRODOSAGE 
OF PROGESTERONE 

The total quantity of progesterone 
contained in one Progestasert® System for 
one year's use is only 38 mg—less than the 
amount produced in one day by the corpus 
luteum during the latter part of the menstrual 
cycle. The amount of progesterone released 
daily from the System corresponds to a small 
percentage of the daily physiologic 
production. 





Catabolized 
progesterone 


Section of 
Progestasert® 
System 


Rate-controlling 
membrane 


The Progestasert® System is a diffusional 


: A uni ue system designed to deliver microquantities of 


progesterone. The two key components are: 


d li o acore reservoir of progesterone crystals 
rug e Ivery with barium sulfate (for radiopacity) in 
medical-grade silicone oil 
stem o an inert diffusional membrane of ethylene/ 
Sy vinyl acetate copolymer that surrounds the 
core reservoir and provides programmed 
control of progesterone release 

When the Progestasert® System is placed 
in the uterine environment, progesterone 
molecules diffuse through the membrane into 
the uterine lumen at the average rate of 65 
micrograms per day for one year. 

The Progestasert® System functions 
independently of changes in the uterine 
environment. 

Excess progesterone within the 
Progestasert® System provides the thermo- 
dynamic diffusional energy needed to release 
this hormone steadily for an entire year. 










Progesterone in the 
core reservoir 


Rate-controlling 
membrane through 
which progesterone 


is released 
. 


WHY THE T 
CONFIGURATION? 


A T-shaped configuration 
was selected to contain the. F 
progesterone reservoir 
because this configuration 
has shown:* 

O easy insertion j 

O excellent retention by 
the uterus 

O minimal symptomatic 
evidence of uterine 
irritation 

O easy removal 


Fallopian tube 


Progestasert® System 


See detail on left 


Endometrium 
Indicator threads 


*Tatum HJ: Intrauterine Contraception 
American Journal of Obstetrics and 
Gynecology, 112; 1000, 1972. 


rogestasert 


Intrauterine Progesterone - 
Contraceptive System - 


See last page for prescribing information 


Cervix 





CERVICAL PERFORATIONS REDUCED 
AS ALZA'S SYSTEM AND INSERTER 
DESIGN IMPROVED 


First design tested clinically | Fit of inserter to module Cervical-os-seeking tip Depth-indicating string 

added and bottom tip added and inserter curved 

enlarged with insertion depth 
numbers in centimeters 
and arm-cocker added— 
the current Progestasert® 
System 


(891 insertions) 
e, 34 


(i 882 insertions) 


Cervical perforations per 100 insertions per year 





enl! 
[4752 insertions) 
o .04 (3441 insertions) 
(0) 
Cervical-os- 
seeking tip 
Larger gap 

Larger tip Curved inserter 
Thread pre-cut 
to9cm 

EXPULSIONS REDUCED a 


AS ALZA'S SYSTEM AND INSERTER 
DESIGN IMPROVED 


(891 insertions) 


11.4 


(882 insertions) 
5.0 (4752 insertions) 


4.5 (3441 insertions) 
34 


Expulsions per 100 insertions per year 





Design A Design B Design C 


These graphs do not represent a comparison All numbers are expressed as events per100 women per year. 
of inserters produced by different manufacturers. 

Rather, they depict stages in ALZA's development 

of the Progestasert® System inserter. 


Inserter 
° UTERINE PERFORATIONS REDUCED 
designed for = skinner 


safety and : m 
C I S 


effective 










placement 


As recently noted by Mishell, inserter 
design is increasingly recognized as important 
to the efficacy and safety of intrauterine 
contraceptive devices. “Proper placement. ..is 





of extreme importance for IUD effectiveness... decreased to the point that neither type of 
(Thus), more attention should be directed perforation has occurred with the 3,441 
toward the development of optimal IUD insertions with the final design after an average 
inserters than to changes in the IUD design’* of more than nine months of exposure for 

Some untoward effects with intrauterine these women. : 
devices— such as perforation and expulsion— eeseesesesesseseeeeeeeeseeeceses ean oe mp sad <9 E 
in the past have been due to difficulties in : While these data reflect the : 
placement. Since the technique of insertion : importance of the design changes, the 
and correct high fundal positioning play an : lack of perforations during these 
important role in assuring contraceptive _: limited trials in no way suggésts the 
effectiveness and patient comfort and safety, : Progestasert® System and its inserter 
much attention has been directed toward the : will be trouble-free in general use. 
development of the Progestasert* System : Perforations, both cervical and uterine, 
inserter. : may occur with the Progestasert® - 

In controlled studies, evolutionary : System as its use becomes more 
changes in the inserter and the Progestasert* : widespread. The rate of perforation 
System have demonstrated a decrease in the : will depend upon anatomical and 
incidence of expulsions, cervical perforations, : physiological variations of the women 
and uterine perforations which have paralleled : receiving the System and the care taken 
these design changes. The incidence for both : during the insertion process. 


cervical and uterine perforations has E seas best aSkand Mak dae Reames a E ; 


Progestasert 


Intrauterine Progesterone 
Contraceptive System 


*Mishell DR, Jr: Assessing the intrauterine Device. See last page for prescribing information. 
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The System AT 
and its unique 
inserter- 
designed for 
safety and ease 
of insertion © 


The Progestasert® System inserter 
facilitates correct System placement while 
minimizing the risk of perforation, and is 
designed to function much like a uterine sound. 

Features of the inserter: 

o pre-curvature to facilitate insertion — 
O malleability for adapting to the individual 
uterus 
o dual checking mechanism for correct 
placement 
— centimeter markings on inserter to check 
conformity with previously sounded 
uterine depth 
— indicator thread length designed to confirm 
-proper System position following insertion 
o high fundal-placement achieved without use 
of plunger or push-rod 
_ Comprehensive illustrated insertion 
instructions are a part of every Progestasert® 


System package. R 














Actual Size 





A. Arm-cocker allows the arms 
of the T to be folded 
aseptically, using one- 
handed technique just prior 
to insertion. 


B. Cervical-os-seeking tip 
helps guide the System into 
the cervical canal, making 
insertion easier and more 
comfortable. 


C. Vertical stem of the System 
designed with flexibility and 
rounded tip to minimize 
cervical perforation risk. 


D. Curved portion of inserter 
designed to conform to 
anatomic configuration of 
most cervical-uterine 
cavities. Malleability allows 
accomodation to variations 
in uterine anatomy. 


E. Indicator monofilament 
thread, extended 9 cm from 
the top of the System, 
verifies correct placement at 
insertion. 


= 


. Graduations (in centimeters) 
to detemine uterine 
position and depth, and to 
confirm correct System 
placement. 


G. Retainer monofilament 
thread extends the length of 
the inserter and is anchored 
by the thread-retaining plug 
to retain the System in the 
inserter. 


H. Thread-retaining plug is 
removed to release the 
System in the uterus. 


Safety studies 


Clinical safety studies demonstrated: 

O Noextrauterine metabolic or endocrine 
effects in humans* 

O Endometrial changes induced by the 
Progestasert® System disappear within 
weeks after System removal 

O Rapid return to fertility confirmed in 
women discontinuing use of the 
Progestasert® System in the hope of 
becoming pregnant. The cumulative 
conception rate among 154 women was 49 
per 100 women pregnant at 3 months after 
removal, and 76 per 100 women at 12 
months after removal. These rates of return 
to fertility are similar to those reported 
following removal of an IUD. 


Effective 
contraception 
for one year 
from a single 
placement 


The Progestasert® System functions 
unattended for one year at a continuous 
release rate of 65 micrograms of progesterone 
per day, eliminating reliance on daily hormone 
administration. 

Yearly removal and placement can 
coincide with annual visits for physical 
examination and Pap smear, as encouraged by 
the American College of Obstetrics and y 
Gynecology. (Currently accepted practice used 
by recognized authorities, reported in ACOG 
Technical Bulletin #29, February,1975, p 7.) 











rogestasert 


Intrauterine 


esterone 


Contraceptive System 


*See product information section for possible IUD side effects. 
See last nane for nrescrihino information 


Some clinical 
aspects 


Data were collected in 40 clinics involving 
5,495 women over a period of 45,848 woman- 
months. These trials were designed to obtain 
data that would predict the true use- 
effectiveness of the System. 


HIGHLY EFFECTIVE INTRAUTERINE 
CONTRACEPTION 

Clinical results have demonstrated 
pregnancy rates of 1.9t in parous patients and 
2.5‘ in nulliparous patients°A similar T-shaped 
unit, but without progesterone in the stem, ° 
produced a pregnancy rate of 18.3* 


HIGH DEGREE OF ACCEPTABILITY 
Clinical studies have demonstrated a high 


continuation rate. Approximately 8 of every 10 . 


parous and 7 of every 10 nulliparous women 
continued use of the Progestasert® System 
for a full year. 


SHAPE PROVIDES EXCELLENT RETENTION 
Expulsion rates of 3.1‘ and 7.5t were 
observed for parous and nulliparous women 
respectively. j 
INSERTER PROVIDES SAFE PLACEMENT 
No uterine perforations have occurred 
with 3,441 insertions using the current pre- 
curved, malleable inserter during controlled 
clinical trials. This should not be interpreted as a 
guarantee that perforations will not occur with 
the Progestasert® System. 


Parous 


Nulliparous 





+All numbers are expressed as events per 100 women per year. 


Features and 
benefits 


QO 


Contraception provided by progesterone, 
identical to the natural ovarian hormone 
No known systemic hormonal effects* 
Continuous delivery of progesterone in 
microgram amounts/day 

Effective contraception for one year from 
one System placement 

High degree of patient acceptability 
Excellent uterine retention 

Minimal reliance on patient compliance 
during its year of use when compared to 
extrauterine contraceptives 

Prompt return to pre-insertion fertility 
following System removal 

Inserter designed for safety and ease of 
insertion 


“See product information section for ansible ILID side effects 


Candidates for the | 
Progestasert System 














THE NEW CONTRACEPTIVE USER THE NONCOMPLIER 
The natural progesterone contraception provided The daily regimen of pill-taking proves beyond the 
by the Progestasert® System without systemic hormonal capability of some patients forwhom hormonal 
effects, along with minimal dependence on patient contraception is preferable..The Progestasert® System 
compliance, small unit size, and easy insertion, make the reduces requirements for patient compliance to once- 
Progestasert® System an attractive first contraceptive a-year replacement. 
for many women. ; 
THE PATIENT DISCONTINUING ORAL THE PATIENT DISCONTINUING OTHER 
CONTRACEPTIVES CONTRACEPTIVE METHODS 
Patient-initiated— the Progestasert® System offers The inconvenience and lower efficacy rates of 
the opportunity to continue hormonally enhanced diaphragms and condoms make the Progestasert® 
contraception without the adverse systemic hormonal System an attractive alternative for the patient desiring 
effects* that cause many women to dicontinue oral intrauterine hormonal contraception without systemic 


contraceptives. hormonal effects 

Physician-initiated — some physicians consider it ; . 
important for the patient to discontinue oral contra- 
ceptive use until the body regains its normal hormonal 
balance. Some physicians discontinue the Pill 





permanently. Recent studies strongly suggest that oral THE IUD PATIENT DUE FOR REINSERTION 
contraceptive users are at greater risk of developing 

coronary thrombosis than nonusers. The Progestasert® For those patients already using some form of 
System, with its lack of adverse systemic hormonal * intrauterine contraception, the Progestasert® System, 
effects* can be the desired alternative contraceptive for designed for safety, offers an effective alternative to their 
former users of the Pill. present IUD and may be considered at reinsertion time. 
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Intrauterine Progesterone 
Contraceptive Syste 


*See product inform side effects 
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Ordering Information 


IF YOU WOULD LIKE FURTHER INFORMATION ABOUT ALZA, THERAPEUTIC SYSTEMS, 
THE PROGESTASERT® SYSTEM, DETAILED INSERTION INSTRUCTIONS OR WOULD LIKE TO 
ORDER PROGESTASERT® SYSTEMS FOR YOUR PRACTICE, CALL THE FOLLOWING TOLL- 
FREE NUMBER: (800) 227-9953 OR WRITE TO ALZA PHARMACEUTICALS, 3170 PORTER 
DRIVE, PALO ALTO, CALIFORNIA 94304. 





Progestasert 


Intrauterine Progesterone 
Contraceptive System 
Release rated 65 ug/day progesterone 
for one year. 


DESCRIPTION 


The Progestasert® Intrauterine Progesterone 
Contraceptive System is a white, T-shaped unit 
constructed of ethylene/vinyl acetate copolymer (EVA) 
containing titanium dioxide. The 36 mm tubular vertical 
stem of the T contains a reservoir of 38 mg of proges- 
terone, USP, together with barium sulfate, USP, for 
radiopacity; both are dispersed in medical grade silicone 
oil. The 32 mm horizontal crossarms are solid EVA. Two 
monofikament nylon indicator/retrieval threads are 
fastened to the base of the T stem. The Progestasert® 
system is packaged sterile within its curved, malleable 
inserter. Progesterone is relgased from the system at an 
average rate of 65 g/day for one year by membrane- 
controlled diffusion from the reservoir. None of the inert 
ingredients of the reservoir or membrane—barium 
sulfate, silicone oil, titanium dioxide, or EVA—is 
released from the system. 

ACTION 


Available data indicate that the contraceptive effective- 
ness of the Progestasert® system is enhanced by its 
continuous release of progesterone at an average rate 
of 65 ug/day into the uterine cavity. The mechanism by 
which progesterone enhances the contraceptive 
-effectiveness of the T is local, not systemic. The 
concentration of luteinizing hormone, estradiol, and 
progesterone in systemic venous plasma follow regular 
cyclic patterns indicative of ovulation during useof the 
Progestasert® system. Blood chemistry studies related 
to liverekidney, and thyroid function also reveal no 
changes. 
During use of the system, the endometrium shows 
progestational influence. Following removal of the 
system, the endometrium rapidly returns to its normal 
cyclic pattern and can support pregnancy. The local 
mechanism by which continuously released progesterone 
enhances the contraceptive effectiveness of the T has 
rot been conclusively demonstrated. The hypotheses 
that have been offered are: progesterone-induced 
inhibition of sperm capacitation or survival, and alter- 
ation of the uterine milieu so as to prevent nidation. 


INDICATION 

The Progestasert® system is indicated for contraception. 
CONTRAINDICATIONS 

Pregnancy or suspicion of pregnancy; abnormalities of 
the uterine cavity; acute pelvic inflammatory disease or 
history of repeated pelvic inflammatory disease; 
pestpartum endometritis or infected abortion in the past 
3 months; uterine or cervical malignancy; unexplained 
genita! bleeding until suspicion of cancer is ruled out; 
acute cervicitis. 


WARNINGS 


A. Pregnancy 

1. Septic abortion. Recent reports have indicated an 
increased incidence of septic abortion, associated in 
some instances with septicemia, septic shock and death 
in patients becoming pregnant with an intrauterine device 
(IUD) in place. In some cases, the initial symptoms have 
been insidious and not easily recognized. If pregnancy 
should occur with à Progestasert® system in situ, it should 
be removed if the thread is visible or, if removal proves to 
be or would be difficult, interruption of the pregnancy 
should be considered and offered as an option. If the 
patient elects to maintain the pregnancy and the system 
remains in situ, she shall be warned of the increased risk 
of sepsis and be followed with close vigilance. 

2. Congenital anomalies, Systemically administered sex 
steroids, including synthetic progestational agents, have 
been associated with an increased risk of congenital 
anomalies including cardiovascular anomalies. Such 
effects have not been reported with progesterone itself, 
which is produced in large concentrations during 
pregnancy. 

3. Ectopic pregnancy. A pregnancy that occurs while a 
patient is wearing an IUD is much more likely to be 
ectopic iọ nature. Therefore, such patients in whom 
pregnancy occurs should be carefully evaluated. 

B. Severe Pelvic Infection 

Occasionally serious pelvic infection may occur with an 
IUD in situ. Under such circumstances the IUD should be 
removed, appropriate bacteriological studies done, and 
appropriate antibiotic treatment instituted. 

C. Perforation 

Perforation of the uterus may occur. If this occurs, the 
device should be removed. Local inflammatory reaction 
with abscess formation is a possibility if an IUD is left 


in the abdomen. Cervical perforation, often asymptomatic, 


has also been reported. If such occurs, the device 
should be removed. 


PRECAUTIONS AND ROUTINE EXAMINATIONS 

A. Patient Examination 

The physician should make a determination that the 
patient is not pregnant. The possibility of insertion in the 
presence of an existing undetermined pregnancy is 
reduced if insertion is performed during or shortly 
following a menstrual period. The system should not be 
inserted postpartum or postabortion until involution of 
the uterus has been completed. Prior to insertion, a pelvic 
examination, pap smear, and gonorrhea culture should 
be done. Sound the uterus prior to insertion and 
exercise care to avoid perforation. Do not use excessive 
force. The patient should be told that some bleeding or 
cramps may occur during the first few days after 
insertion. If these symptoms continue or are severe, she 
should report to her physician. She should be cautioned 
not to pull on the threads, which would displace the 
system. 


B. Requirements for Continuation and Removal 


The Progestasert® system must be replaced each year. 
There is no evidence of decreasing contraceptive 
efficacy with time before one year, but the contraceptive 
effectiveness of the Progestasert® system after one year 
has yet to be established. Therefore, the patient should 
be informed of the known duration of the contraceptive 
efficacy and be advised to return in one year for 
re-examination, removal and possible reinsertion. 


The Progestasert® system should be removed for the 
following medical reasons: Menorrhagia and/or 
metrorrhagia producing anemia; uncontrolled pelvic 
infection; intractable pain, often aggravated by 
intercourse; pregnancy, if the thread is visible; 

uterine or cervical malignancy; uterine or cervical 
perforation; an increase in length of thread extending 
from the cervix, or any other indication of partial system 
expulsion. 


C. Continuing Care of Patients Using the 

Progestasert® System 

Patients should be re-examined and evaluated within 
three months after Progestasert® system insertion. 
Routine annual examination, removal of the Progestasert® 
system, and reinsertion of a new Progestasert® system 
along with appropriate medical and laboratory evaluation 
should be carried out. 


ADVERSE REACTIONS 


Reported adverse reactions include: Endometritis, 
spontaneous abortion, septic abortion, septicemia, 
perforation of uterus and cervix, pelvic infection, cystic 
masses in pelvis, abdominal adhesions, intestinal 
obstruction, cervical erosion, vaginitis, leukorrhea, 
cystitis, pregnancy, ectopic pregnancy, uterine 
embedment, difficult removal, complete or partial 
expulsion, intermenstrual spotting, prolongation of 
menstrual flow, anemia, amenorrhea or delayed menses, 
pain and cramping, backaches, dyspareunia, leg pain or 
soreness, weight loss or gain, nervousness, bradycardia 
and syncope secondary to insertional pain. 

DOSAGE AND ADMINISTRATION 

A single Progestasert® system is to be inserted into the 
uterine cavity (see Precautions section). Present 
information indicates that the contraceptive effectiveness 
of the system is retained for one year and the system 
must be replaced one year after insertion. 


HOW SUPPLIED 


Available in cartons containing six sterile systems 
(Progestasert® system with an inserter). 


CLINICAL STUDIES 

Different event rates have been recorded with the use 
of different contraceptive methods. Inasmuch as these 
results are usually derived from separate studies 
conducted by different investigators in several popula- 
tion groups, they cannot be compared with precision. 
Furthermore, event rates tend to be lower as clinical 
experience is expanded, possibly due to retention in the 
clinical study of those patients who accept the treatment 
regimen and do not discontinue due to adverse reactions 
or pregnancy. In clinical trials sponsored by Alza with 
the Progestasert® system, use-effectiveness was 
determined for parous and nulliparous women by the 
life table method. (Rates are expressed as events per 
100 women through 12 months of use.) This experience 
is based on 45,848 woman-months of use with 5,495 
women, of whom about 25% were nulliparous; 2,157 
women completed 12 months of use. 


Parous Nulliparous 
Pregnancy 1.9 2.5 
Expulsion 3.1 7.5 
Medical Removals 12.3 16.4 
Continuation Rate 79.1 70.9 
CAUTION 


Federal law prohibits dispensing without prescription. 
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Strangulation of umbilical cord by amniotic band 


STANLEY BURROWS, M.D. 
NANCY PHILLIPS, M.D., F.A.C.O.G. 
Camden, New Jersey 


Congenital malformation caused by amniotic bands is an extremely rare entity. A case 
report of a fetal death caused by constriction of the umbilical cord by an amniotic band 


which joined both hands is presented. 


THE MOST COMMON congenital malformations 
caused by amniotic bands involve the extremities. This 
type of malformation occurs about once in every 
10,000 live births and presents most often as distal 
syndactyly." When twisted around the umbilical cord, 
the amniotic band may cause fetal death, but this event 
is extremely rare, with only 12 cases noted in a review 
of the world literature up to 1959. We recently 
observed an amniotic band joining both hands, with 
malformation of one hand and also constriction of the 
umbilical cord, resulting in fetal death. This unusual 
configuration of a single amniotic band has not 
previously been described. 


Case report 

A. G., a 26-year-old oriental woman, para 2, gravida 
3, was hospitalized because of vaginal bleeding in the 
twenty-second week of gestation. The pregnancy was 
previously unremarkable. The uterus was soft, and a 
gestational age of only six weeks was estimated. The 
cervix was dilated, with placental tissue presenting at 


the os. The uterus was evacuated on the day of 


admission by use of polyp and ring forceps, followed 
by suction. 
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Fig. 1. Amniotic band joining hands near constriction of 
umbilical cord. 


The intact amniotic sac contained a slightly macer- 
ated male fetus with a crown-to-rump measurement of 
9.5 cm. There was a strong fibrous-appearing band 
joining a deformed right hand with the fourth and 
fifth fingers of the left hand and also tightly constrict- 
ing the adjacent umbilical cord (Fig. 1.). The right 
thumb was partly fused to the hand, and the remaining 
four fingers were joined and rudimentary. The band 
was | cm. long and 0.1 cm. in diameter at its midpoint 
and required considerable force for removal from the 
umbilical cord constriction. Histologic study of the 
band showed chorionic connective’ tissue with a cover- 
ing of somewhat degenerate amniotic epithelium. 


The etiology of the amniotic band is uncertain. 
Torpin? suggested that the amnion may rupture or 
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separate from the chorion, with subsequent develop- 
ment of sheets or bands that may encircle fetal parts to 
produce constriction rings or amputation or may wrap 
around the neck or umbilical cord. Amniotic bands in 
all previous cases of strangulation of the umbilical cord 
were either still attached to the placenta at delivery or 
detached without congenital fetal malformations, and 
all were cases at or near term. The very strong 
attachment of the amniotic band with malformation of 
the hand in our case suggests that the attachment to the 
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hands occurred before the constriction of the umbilical 
cord. 

If the amniotic band is caused by early rupture of the 
amnion, this may possibly be a hazard of amniocentesis 
in early pregnancy. Baker and Rudolph’ suggested 
that pediatricians should be aware of a possibly 
increasing incidence of congenital malformations 
caused by amniotic bands with the increasing use of 
amniocentesis. 
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The effect of methadone on fetal brain function 


LEON I. MANN, M.D. 


AMRUTHA BHAKTHAVATHSALAN, M.D. 


MAIDA LIU, B.S. 
PHILIP MAKOWSKI, M.D. 
East Meadow and Stony Brook, New York 


The effect of methadone on fetal brain function in terms of the elctroencephalogram 
(EEG) was studied in eight short-term fetal sheep experiments by single injections of 5 to 
20 mg. of methadone into the fetal circulation. Plasma methadone concentrations 
(determined by radioimmunoassay) greater than 0.065 mg. per sent were associated with 
an immediate but brief decrease in carotid blood flow, a rapid decrease in frequency anal 
amplitude in the EEG that occasionally became isoelectric but recovered, and immediate 
and relatively prolonged bradycardia. Similar cardiovascular observations were obtained 
with plasma methadone concentrations less than 0.065 mg. per cent, but the EEG 
changes were either minimal or not observed. These results indicate that uptake of 
methadone by the fetal brain is rapid and that electrical activity and heart rate are 


affected. 


SEVERAL REPORTS have appeared in the literature in 
recent years that report the effect of methadone on 
pregnancy and the newborn infant. The increased 
interest in this topic has arisen because of the successful 
experience with methadone in detoxification and 
maintenance programs for heroin addicts. The reports 
to date generally indicate that with comprehensive 
prenatal care methadone-treated women appear to 
have no greater obstetric risk than a nonaddicted 
group of women with similar demographic and 
obstetric history characteristics! However, as many as 
50 per cent of methadone-treated women do not 
receive prenatal care and a higher incidence of 
obstetric complications, particularly prematurity and 
intrauterine growth retardation, is reported in these 
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women,” * All investigators have reported withdrawal 
symptoms in the newborn infants requiring phar- 
macologic treatment in approximately 30 per cent of 
cases. Late presentation of drug withdrawal symptoms 
of infants two to three weeks of age whose mothers had . 
received methadone has been reported.* The high 
incidence of withdrawal symptoms in the newborn 
infant indicate clearly that methadone passes the 
placental barrier and accumulates within the fetus ard 
amniotic fluid. The uptake of methadone by the brain 
has been shown to be very rapid.® In vivo physiologic 
observations of the effect of methadone on the fetus 
have not been reported. It is the purpose of this report 
to present the observations of experiments conducted 
in fetal sheep to study the effect of methadone on the 
fetus. 


Material and methods 


Experiments were performed on eight Dorset ewes 
with dated gestations that ranged from 119 to 139 days 
(term, approximately 145 days). The ewes were 
prepared for operation by restricting food for 24 to 48 
hours and water for 12 hours. The ewes received 
progesterone in oil,* 150 mg. twice daily, for two days 
before and on the day of operation. Anesthesia was 
induced with halothane,t+ and maintained at a concen- 


*Proluton, Schering Corp., Union, New Jersey. 
*Fluothane, Ayerst Labs., Div. American Home Products 
Corp., 685 Third Ave., New York, New York 10017, 
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tration of 0.6 to 1.2 per cent with 50 per cent oxygen 
delivered through a cuffed endotracheal tube by 
means of an anesthetic apparatus and negative- 
positive—pressure respirator.* 

The fetal head was delivered through a small 
incision in an avascular area of myometrium and 
placed into a stereotaxic device? that was modified for 
fetal sheep by methods described previously.’ The 
technique of catheterization of the carotid artery and 
sagittal vein has been presented previously in detail.* A 
perivascular ultrasonic flow transducert was placed 
high on the carotid artery after tributaries had been 
ligated. In vivo calibration of the flow transducer was 
performed as described previously. Pressure in the 
cerebral vessels was monitored continuously via’ pres- 
sure transducers.§ Heart rate was calculated from the 
pressure tracings. . 

Continuous bipolar recording of the electroen- 
cephalogram (EEG) was obtained from extradurally 
placed solder ball electrodes by the technique de- 
scribed previously.® All electrophysiologic parameters 
were displayed by direct write-out on an eight-channel 
dynagraph' through appropriate couplers, : 

A second small incision was made in the myomet- 
rium over the hind limbs, then either a catheter was 
passed into an umbilical vein via a tributary, or a hind 
limb was delivered and a catheter was passed into the 
fetal inferior vena cava via the femoral vein. 

Blood samples were drawn from the fetal vessels. 
prior to and at frequent intervals following the 
inejction of a 5 to 20 mg. bolus of methadone 
hydrochloride (0.25 to 1 mlj€ into the umbilical vein, 
inferior vena cava, or sagittal vein. Part of the blood 
sample was, immediately deproteinated with cold 
perchloric acid, and pH, Pcos, and Po, were deter- 
mined immediately with a pH blood gas system# on 
part. Plasma methadone levels were determined with 
a recently developed radioimmunoassay method** 
by the Toxicology Division, Office of the Medical 
Examiner, Nassau County.’ Glucose determinations 


*Bird, Palm Springs, California, . 

+David Kopf Instruments, 734 Elmo St., Tujunga, Califor- 
nia 91042. 

Ward Associates, LaJolla, California. 

§P-23db, Statham Instruments, Inc., 2230 Statham Blyvd., 
Oxnard, California 93030. 

‘Type RM, Beckman Instruments, Inc., 2500 Harbor 
Bivd., Fullerton, California 92634. 

£Dolophine hydrochloride, El Lilly & Co., Box 618, 
Indianapolis, Indiana 46206. 

#No. 113, Instrumentation Laboratory, Ine., 113 Hartwell 
Ave., Lexington, Massachusetts 02173. 

**Abuscreen, Roche Diagnostics, Division of Hoffmann-La 
Roche Inc., Roche Park, Nutley, New Jersey 07110. 
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were performed on the deproteinated sample by 
enzymatic methods, the materials for which are 
supplied in convenient kits.* 

Statistical analysis of the data was performed by 
paired serial analysis from the base line through the 
recovery period following methadone injection. 


Results 


The initial experimental protocol involved maternal 
injections of methadone with simultaneous samplings 
of both maternal and fetal circulations in order to 
obtain an understanding of placental transport of 
methadone as well as its effect on the fetus. Maternal 
injection of methadone was disconunued after rela- 
tively large dosages (50 to 150 mg.) given to the ewe 
failed to reveal levels of methadone in the fetal 
circulation that were greater than the sensitivity of the 
assay (0.01 mg. per cent). Therefore, a smaller bolus of 
methadone was injected directly into the fetal circula- 
tion. Following the injection of methadone, fetal blood 
methadone levels increased rapidly, and, by 15 seconds 
to 4 minutes, levels of 0.07 to 0.09 mg. per 100 ml. of 
plasma were obtained. Thirty to forty-five minutes 
after injection, plasma methadone levels were 30 to 50 
per cent of the peak concentration. No evidence of 
fetal-to-maternal transport of methadone was de- 
tected. 

Fetal metabolic observations. Following methadone 
injection, there was no significant difference from base 
line noted for pH (base line 7.359 + 0.026 standard 
error of the mean), oxygen tension (20.3 + 1.2 mm. 
Hg), carbon dioxide tension (42.0 + 2.1 mm. Hg), and 
glucose (17.1 + 1.7 mg. per cent). The cerebral 
metabolic rate for oxygen, glucose, and carbon dioxide 
was not altered significantly following the methadone 
injection. The cerebral glucose/oxygen utilization ratio 
was not altered significantly following methadone 
(1.07 + 0.06). 

Fetal cardiovascular observations. Fetal heart rate, 
mean carotid-arterial pressure, and carotid blood flow 
were altered consistently and differed significantly 
from base line. The results of a single experiment are 
shown in Fig. 1. Almost immediately following the 
injection of methadone, a significant decrease in mean 
cerebral perfusion pressure and an increase in cerebral 
resistance were noted. As a result of these changes, 
blood flow in the carotid artery was depressed by as 
much as 50 per cent. These changes were short-lived, 
and, by 3 to 7 minutes after infusion, base line values 
were present in all experiments. Immediate fetal 


*Boehringer Mannheim Corp., 219 E. 44th St., New York, 
New York 10017. 
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* 
Fig. 1. Fetal heart rate (HR), carotid blood flow (BF), blood pressure (BP), and resistance (Resist.) 
shown as the per cent of change from base line following a single injection of 15 mg. of methadone 


(0.75 c.c.) into the fetal sagittal vein. Time on abscissa is in minutes. 


bradycardia was noted in each experiment following 
the injection of methadone. Recovery from the 
bradycardia was prolonged beyond recovery of the 
cerebral cardiovascular parameters studied. In three of 
the eight experiments, as shown in Fig. 1, the heart rate 
never returned to base-line rates. 

Fetal EEG. The effect of an acute bolus of 
methadone on fetal brain function in terms of the EEG 
was dose related. An injection of less than 10 mg. of 
methadone failed to reveal any visible change in the 
fetal EEG while cardiovascular alterations were evi- 
dent. Plasma methadone concentrations were generally 
less than 0.05 mg. per cent with an injected dose of less 
than 10 mg. of methadone. With an injection of 10 to 
15 mg. of methadone, plasma methadone concentra- 
tions were 0.05 to 0.65 mg. per cent and a decrease in 
amplitude, a dropout of faster frequencies, and a 
general slowing of the EEG were noted (Fig. 2). An 
injection of 20 mg. of methadone resulted in plasma 
methadone concentrations generally greater than 
0.065 mg. per cent and rapid changes in the EEG (Fig. 
3). Rapid slowing of the EEG with dropout in faster 
frequencies and decrease in amplitude preceded the 
onset of an isoelectric (flat) EEG. Recovery occurred by 


. 


similar progression of activity and frequency as the ` 
plasma methadone concentration fell below 0.064 mg. 
per cent. No significant change in cerebral metabolism 
was noted following injection of methadone. 


Comment $ 

The absorption, the distribution, and the fate 
of methadone have been investigated extensively in 
recent years because of its accepted usage in detoxifica- 
tion and maintenance programs for heroin addicts. 
Following a single oral dose of 15 mg. of methadone, a 
mean peak plasma concentration of 0.0074 mg. per 
cent was found at four hours. The plasma concentra- 
tion of methadone declined over the next 20 hours toa 
mean concentration of 0.0029 mg. per cent.’ Similar 
studies were performed by the same group of inves- 
tigators on methadone-maintenance subjects who had 
been receiving a daily oral dose of 100 or 120 mg. The 
predose mean plasma concentration of methadone of 
0.048 mg. per cent increased to a peak concentration at 
four hours of 0.086 mg. per cent which slowly declined 
over 24 hours to a mean predose value.” Plasma 
methadone concentrations associated with death which 
have been reported as medical examiner cases ranged 
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Fig. 2. Fetal EEG record following a single injection of 10 mg. of methadone (0.50 c.c.) into the 


umbilical vein (SV). FA = Carotid artery. Base line heart rate, 150 beats per minute; 30 seconds, 130; 


% minutes, 120; 5 minutes, 135; 14 minutes, 160. 


from 0.06 to 0.18 mg. per cent, with general toxic 
levels reported as greater than 0.10 mg. per cent.'” '® 
14 Blinick and associates® studied a group of pregnant 
patients in a methadone-maintenance program and 
reported observations of simultaneously obtained ma- 


- ternal plasma and amniotic fluid methaddne concen- 


trations. In maternal plasma, the concentration of 
methadone varied from 0.014 to 0.048 mg. per cent 
with a concentration in amniotic fluid varying from 
0.010 to 0.045 mg. per cent. The amniotic fluid/ 
maternal plasma ratio averaged 0.73 with a range of 
‘from 0.39 to 1.56. Fetal plasma levels of methadone 
were not obtained‘in the latter study. It can be 
concluded that methadone traverses the human pla- 
centa and membranes and that significant concentra- 
tions of methadone can be expected within the fetus 


and amniotic fluid. The failure to observe significant 
transport of methadone from mother to fetus or fetus 
to mother with high plasma concentrations of 
methadone in these sheep studies is not readily 
explained other than by morphologic species differ- 
ences or poor experimental design. Further studies are 
required to elucidate this question. 

Studies on the penetration of methadone across the 
blood-brain barrier have been conducted in rats 
following a common carotid artery injection of 
methadone.® The results of these studies indicated a 
very rapid uptake of methadone, approaching 42 per 
cent of the injected dose within 30 seconds. These 
uptake rates obtained from carotid injection could be 
expected to be similar to uptake rates following 
systemic administration as protein-binding studies 
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Fig. 3. Fetal EEG record following a single injection of 20 mg. of methadone (1.0 c.c.) into the 
umbilical vein (FV). pH and Po, are from the carotid artery. Plasma methadone is from the FV. 


MCP = Mean carotid pressure. 


have indicated that 33 to 82 per cent of methadone is 
unbound in plasma.’ The very rapid onset of both 
cardiovascular and EEG changes observed in the 
present experiments is consistent with the observations 
of rapid tissue uptake of methadone. The time-dose— 
effect relationship that was observed in these experi- 
ments is consistent with human observations where a 
direct time-dose relationship was shown for blood 
concentration of methadone with the physiologic 
parameter of pupillary constriction." 

While fetal bradycardia was noted with plasma 
methadone concentrations less than 0.05 mg. per cent, 
visible changes in the EEG did not occur until this 
concentration of methadone was obtained. The 


bradycardia was most likely the result of central vagal 
stimulation, but a direct myocardial effect cannot be 
excluded at.this time. The slowing, dropout of faster 
frequencies, decrease in amplitude, and, on occasion, 
flattening of the fetal EEG are consistent with the 
increase in slow wave activity and decrease in fast wave 
activity seen by the investigators in, the adult human 
subject.'® 

The data presented here leave unanswered the 
question of whether long-term administration of 
methadone during pregnancy could produce func- 
tional changes in the fetal central nervous system which 
would persist into the immediate and late neonatal 
period and possibly beyond. Adequate prospective 
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longitudinal studies must be performed before this 
critical question can be answered. 


The authors wish to acknowledge the cooperation 
and assistance of Mr. Peter Lorenzo and the staff of the 
Animal Research Division of the Nassau County 
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Examiners Office, for the performance of the 
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Fetal syphilis in the first trimester 


CAROL A. HARTER, M.D. 
KURT BENIRSCHKE, M.D. 
La Jolla, California 


Evidence of first-trimester fetal syphilis was sought in the products of conception in a 
therapeutic abortion clinic. During two collection periods of one week, five patients with 
serologic and clinical data consistent with recent syphilitic infection were identified. Their 
conceptuses were carefully examined by silver and immunofluorescent stains for the 
presence of Treponema pallidum. Two of these five conceptuses (9 and 10 weeks’ 
gestation) were found to contain T. pallidum by these methods., The literature 
supporting the Langhans layer/five months’ placental barrier theory is reviewed and 


discussed in view of these two first-trimester cases. 


THERE Is a widespread belief that the spirochetes of 
syphilis are unable to cross the placenta and infect the 
fetus until sometime after the fourth month of 
gestation. This belief has become widely accepted 
through textbooks of obstetrics,) pediatrics,? and 
pathology.” The evidence that led to this belief, though 
no longer cited, comes from several large series of fetal 
autopsies collected in the prepenicillin era. 

Dippel,* in 1944, reported the results of 67 autopsies 
on the aborted or miscarried fetuses of luetic mothers. 
He also gathered the two older similar series of 
McCord’ and Trinchese.® The combined cases of all 
three series included over two hundred infected 
fetuses. Dippel graphed the combined results of all 
three of their series of autopsied fetuses as the per cent 
of the abortions of luetic women found to be infected 
against the month of gestation. There was no case of an 
infected abortion before 18 weeks, and there were two 
infected abortions at 18 weeks; from 18 weeks the 
percentage of the aborted fetuses that were infected 
rose steadily to peak and plateau around eight months’ 
gestation, when about 35 per cent of the conceptuses 
showed evidence of luetic infection at autopsy. The 
conclusion drawn was that spirochetes, although pres- 
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ent and living in the mother, do not infect the fetus 
until after 18 weeks’ gestation. 

Dippel* reviewed the theories that had been pro- 
‘posed to -explain this phenomenon. The earliest 
suggested that the increasing infectionsrate observed as 
gestation progresses was merely due to the increasing 
length of time that the fetus was exposed to passing 
spirochetes in the maternal blood. Trinchese® elabo- 
rated further, arguing that the incidence of fetal 


infection rose in direct proportion to the increasing’ 


surface area of the chorionic villi, as the placenta grew. 

Neither of these theories was very popular since they 
both involved the assumption that fetal infection was a 
chance event made more probable later in gestation by 
increased exposure. This assumption, that infection 
was a chance event, failed to explain why, despite 
exhaustive efforts, no one had found a single infected 
abortus of less than 18 weeks’ gestation. This led Beck 
and Daily’ to offer another theory. They proposed a 
placental barrier. “About eight days after fertilization 
the developing ovum is implanted in the decidua. At 
this time it is surrounded by an active trophoblast 
which, for ,a considerable period, has the power of 
eroding the maternal tissues. Whether the erosive 
action is accomplished directly by the cells themselves 
or by some product of their activity, we may reasonably 
assume that it will have similar destructive effects upon 
any spirochetes that may cross its path. In addition to 
this possible spirocheticidal factor that may envelop the 
growing ovum, the developing, trophoblast soon is 
differentiated into a layer of active Langhans cells. As 
long as the constituents of these layers are alive and 
vigorous, they no doubt act as an efficient barrier to the 


‘lack of histologic evidence of fetal infection “. . 


s 
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invasion of the spirochete. After the middle of 
pregnancy the Langhans cells become less and less 
evident. . . It is not surprising, therefore, that fetal 
infection is common after the fifth month.” 

Dippel* found this theory very appealing. Using his 
series of 67 fetuses of luetic mothers, he rated the 
histologic appearance of the Langhans layer in each 
placenta. He compared the percentage showing delay 
in regression of the Langhans layer in the infected 
group (18.75 per cent) to the percentage showing 
delayed regression in the noninfected group (50 per 
cent). He concluded “. . . that the Langhans cells do 
afford a measure of protection against maternal luetic 
infection . . .” and that there “. . . is no apparent 
explanation for the intrauterine protection other than 
the Langhans layer of chorionic epithelium.” 

However, there were skeptics. McCord? (82 positive 
cases) had said that he “. . . could see no reason why 
the organisms of syphilis could not be found in early 


abortions . . .” and *. . . continued extensive work 
along this line. . .” but without finding a single earlier 
case. 


Dorman and Sahyun® had reported a single case (in 
1937) of an infeeted placenta in a four-month abortus, 
but their single case had been overlooked by Dippel as 
well as later reviewers. 

Silverstein,” in 1962, suggested as a result of work 
on the timing of immunogenesis in the fetus that the 
. does 
not represent the timing of the initial infection of the 
fetus, that is, of placental transmission of the organism 

. .* but rather “. 
syphilis become apparent only after the development 


. the earliest lesions of congenital 


in the fetus ef a functional immunologic apparatus 
and of the ability to mount a chronic inflammatory 
response.”!° 

Stowens™ lent support to this idea in his text by 
stating that in the rare cases where spirochetes were 
found in fetuses before the fifth month of gestation 
there were no signs of inflammatory response. How- 
ever, evidence that refuted the theory of a placental 
barrier was not forthcoming, and soon after Dippel’s* 
publication congenital syphilis became an increasingly 
rare disease. 

Unfortunately, today, 30 years later, congenital 
syphilis is again of increasing interest as it is increasing 
in incidence. In 1975, we have an opportunity to 
examine this old problem in new ways. There are now 
available for the first time many very early and fresh 
abortuses from syphilitic women through therapeutic 
abortion clinics, as well as new techniques to ascertain 
the presence of spirochetes. 
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Material and methods 

Tissue collection. Potentially syphilitic abortion 
material was collected by biopsying the products of all 
therapeutic abortions performed at the John Wesley 


~ County Hospital, Los Angeles, during two one-week 


collection periods. They were held until the results of 
the maternal Venereal Disease Research Laboratory 
(VDRL) and FTA-ABS serologic studies were available. 
All abortions performed at John Wesley County 
Hospital were in women who were clinically judged to 
be less than 12 weeks pregnant. They were all done by 
suction curettage into suction bags. The contents of the 
bags were examined immediately after the procedure. 
Villous tissue, if grossly evident, was washed in saline, 
and two biopsy specimens were taken. If fetal body 
parts were seen, they were biopsied as well, but in many 
cases (44 per cent) only placental tissue was identifiable. 

The first specimen was fixed in 10 per cent formalin 
for examination by routine hematoxylin and eosin and 
silver stains. The second biopsy specimen was frozen in 
a beaker of 2-methyl butane chilled by suspending it 
over a container of liquid nitrogen. The tissue was then 
stored in a liquid nitrogen freezer for later use in 
immunofluorescent stains. 

Silver stain. The silver stain employed in this study 
was the Warthin-Starry Stain, and the procedure was 
exactly as described in the manual of the Armed Forces 
Institute of Pathology.” The positive control tissue 
used for this stain was formalin-fixed infected rabbit 
testis. 

Immunofluorescent stain. The immunofluorescent 
staining technique used in this study is an indirect stain 
utilizing the basic technology developed for the now 
routine FTA-ABS serologic test. In the FTA-ABS test, 
sera of unknown reactivity are placed on a smear of 
known Treponema pallidum (Nichols strain), and the sera 
are checked for the specific antibodies characteristic of 
syphilis. In this study the test was modified so that sera 
of known 4+ reactivity to T. pallidum were placed on 
tissue of unknown T. pallidum content to check for the 
presence of the organisms of syphilis. The details of 
the technique are analogous to those described in the 
United States Public Health Service Manual of Tests for 
Syphilis, except for slide preparation and tissue 
handling. 

Tissue for the immunofluorescent stain was held in 
liquid nitrogen. The day prior to staining, it was 
removed and, while still frozen, sectioned (4 u thick) on 
a cryostat at —20° C. The sections were placed on 
FTA-ABS slides and allowed to melt and then to dry 
for a half hour. After drying, they were fixed in filtered 
acetone for 10 minutes and stored at 5° C. 
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The sera employed on all of our test sections was 
pooled sera from patients found to be 4+ reactive with 
the FTA-ABS test. This serum was diluted to its 
working titer and absorbed with FTA-ABS sorbent (a 
standardized extract of nonpathogenic treponemes 
with treponemal group antigens) exactly as described 
in the reference.” 

The tissue sections at room temperature were then 
flooded with 0.03 ml. of the reactive absorbed serum 
and incubated in a moist chamber at 37° C. for 30 
minutes. Slides were then rinsed and gently dried as 
described in the manual," and 0.03 ml. of fluorescein- 
labeled caprine anti-human globulin was added to the 
slide. The fluorescein was prepared just as for 
FTA-ABS and diluted to its working titer on the day of 
use. The fluorescein conjugate was incubated on the 
slide for 30 minutes at 37° C. in a moist chamber. 
Rinsing was repeated, and the slides were mounted 
with a glycerine mounting medium and then examined 
immediately with a fluorescent microscope.* 

The results of this technique were readable but had a 
significant amount of background immunofluores- 
cence which made scanning the slides laborious. The 
technique was improved in repeated studies by the 
following changes: (1) Tissue sections once cut and 
dried were washed for half an hour in cold normal 
saline prior to acetone fixation to wash away some of 
the unbound globulins from maternal sera in the 
suction bag. Tissue was then dried again and acetone 
fixed as described above. This helped decrease 
nonspecific immunofluorescence and did not seem to 
affect the specific Huorescence of the spirochetes. (2) 
An attempt was made to further decrease nonspecific 
fluorescence by absorbing the 4+ reactive sera with 
normal VDRL-negative placental tissue of 10 weeks’ 
gestation. This was done by mixing finely chopped, 
acetone-fixed trophoblastic tissue of 10 weeks’ gesta- 
tion with the 4+ reactive sera, incubating the mixture 
for 30 minutes at 5° C., and then removing the tissue. 
The serum was later reabsorbed with sorbent (Reiter 
treponemal extract) immediately prior to use, as 
described before. Although this technique further 
decreased the background fluorescence, it also seemed 
to decrease somewhat the specific brightness of the 
spirochetes as well. 

Control slides for the immunofluorescent stain 
included three groups: (1) normal placental controls, 
(2) normal fetal controls, and (3) T. pallidum (Nichols 
strain) smear controls. Each of these three sets of 
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Table I. Serologic studies and clinical histories 









Maternal history 





l + + Untreated, no prior history 

2 + Borderline Untreated, no prior history 

3 + + Untreated, no prior history 

4 + + Untreated, no prior history 

5 + Borderline Untreated, no prior history 

6 Rough + , Treated, congenital 

7 Weakly a No prior history, false posi- 
reactive ° tive VDRL 

8 + + Treated, latent 





controls was treated with: (1) reactive serum unab- 
sorbed, (2) reactive serum absorbed, (3) normal serum, 
(4) sorbent alone, (5) phosphate-buffered saline alone. 

Control Groups | and 2 provided a control for 
nonspecific fluorescence and artifacts. Control Group 3 
provided a check for appropriate fluorescence and 
comparative morphology. Ideally, controls should 
include fresh frozen placenta, fetus, or even rabbit 
testis which.is heavily infested, rather than a T. pallidum 
smear. However, these fresh, highly infectious mate- 
rials were not available. 


Results 


Tissue collection. In the two tissue collection 


* periods of one week, the biopsy of 114 abortuses, all - 


less than 12 weeks’ gestation, was accomplished. Of 
these 114 abortions, there were eight from mothers 
with nonnegative VDRL tests. Seven of these women 
had non-negative FTA-ABS serologic tests as well. The 
results of the serologic studies and clinical histories 
with regard to syphilis are shown in Table I. None of 
these women gave a history of chancre, and none had 
visible lesions at the time of curettage. None had been 
told that they had syphilis in the past, except for the 
treated cases, Nos. 6 and 8. Several had children 
previously, but the results of previous antenatal 
serologic tests were unavailable to us, None had 
children with diagnosed congenital syphilis. The first 
five patients were judged to be possibly infected, and 
their abortuses were examined by silver and im- 
munofluorescent stains. Each case was paired with the 
next consecutive normal case as a normal control. 
Silver stains. Silver stains were unremarkable in all 
of our normal control cases and in three of our five 
VDRL-positive cases, Rabbit testis controls revealed 
abundant classic spirochetes 7 to 15 u long with tight 
even spirals. Two of the five VDRL-positive cases 
(Cases Nos. 4 and 5) revealed small silver-positive 
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Figs. 1-13. For legend, see opposite page. 
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undulating elements of the appropriate length or 
shorter (4 to 10 yw). These suggested fragments of 
treponemes. Prolonged search yielded a few classic- 
appearing spirochetes (Figs. 1 to 3, 5, and 6) when 
compared to morphologically similar spirochetes from 
the rabbit testis control (Fig. 12). The spirochetes, 
although rare, were found scattered throughout the 
fetal and placental tissue in Case No. 4 but in only one 
small area of the fetal tissue in Case No. 5. 

Immunofluorescent stains. Immunofluorescent 
stains revealed no spirochete-like fluorescent forms in 
either the normal placenta or normal fetal controls and 
gave 4+ brightness to the spirochetes on the Nichols 
treponeme control smears. No spirochetes were found 
in the tissues from Case No. 1, 2 or 3. Case No. 4 had 
rare spirochete-like fragments in the fetus and one 
rather characteristic form seen in Fig. 4. No trep- 
onemes were seen in the placenta from No. 4. In Case 
No. 5, the spirochetes were more uniform in size and 
somewhat more spiral in form. Spirochetes were found 
mainly in fetal tissues but also in the placenta (Figs. 7 to 
11). 

The immunofluorescent stain, as one can see from 
the Nichols control treponemes (Fig. 13), outlines the 
spirochetes in a soft glow which makes their morphol- 
ogy particularly difficult to appreciate in a black-and- 
white photograph. However, the size and shape as well 
as the binding of the specific sera make them 
characteristic. 

Case No. 4 was a 33-year-old, Spanish-speaking 
woman, gravida 5, para 3, therapeutic abortions 2, who 
was 10 weeks’ gestation by dates and uterine sounding 
at the time of curettage. There was no known prior 
history of syphilis. 

Case No. 5 was a 24-year-old, Spanish-speaking 
woman, gravida 3, para 2, therapeutic abortions 1. She 
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was nine weeks’ gestation by dates and sounding at the 
time of curettage. There was no prior history of either 
chancre or positive serology. Her youngest child was 14 
months old at the time of the curettage, and both her 
children were alive and well. 


Comment 


Spirochetes were found in the products of concep- 
tion in two of our five cases (40 per cent) where the 
maternal serologic tests and histories were suggestive 
of recent syphilitic infection. These fetuses were nine 
and 10 weeks of gestation by dates and physical 
examination prior to curettage. Although our series is 
small, the rate of infection found in our untreated 
VDRL-positive women is strikingly similar to the rate 
found by Dippel,* McCofd,® and Trinchese® later in 
pregnancy. 

The question arises immediately as to why Dippel,* 
McCord, and Trinchese,® in their large combined 
series, failed to find evidence of fetal infection at less 
than 18 weeks’ gestation. We would suggest the 
following possible explanations. The first possibility is 
their method of case selection. Their three seriés 
contained only material from spontaneous abortions 
and stillbirths. Syphilis, as it has long been recognized, 
is not a cause of first-trimester abortion. Dippel’s* series 
of 67 abortions of syphilitic women had only 12 cases 
less than 18 weeks’ gestation (all negative). None of 
these was less than 14 weeks’ gestation. McCord.) in his. 
series of 200 autopsies of aborted fetuses from 
syphilitic mothers, had only one case of less than 18 
weeks gestation, which was a 100 gram (approximately 
16 weeks) fetus, also negative. Trinchese® unforti- 
nately does not reveal the total number af fetuses that 
were under 18 weeks’ gestation. Thus, although there 
were well over 200 cases in their combined series, only 





Fig. 1. Placenta from Case No. 4. (Warthin-Starry silver stain. Original magnification x2,500.) 


Fig. 2. Fetus from Case No. 4. (Warthin-Starry silver stain. Original magnification x2,500.) 


Fig. 3. Placenta from Case No. 4. (Warthin-Starry silver stain. Original magnification x2,500.) 


Fig. 4. Fetus from Case No. 4. (Immunofluorescent stain. Original magnification x 1,000.) 


Fig. 5. Fetus from Case No. 
Fig. 6. Fetus from Case No. 
Fig. 7. Fetus from Case No. 
Fig. 8. Fetus from Case No. 


Fig. 9. Fetus from Case No. 


. (Warthin-Starry silver stain. Original magnification 2,500.) 


oo Ot 


. (Warthin-Starry silver stain. Original magnification x2,500.) 
5. (Immunofluorescent stain. Original magnification x 1,000.) 
5. (Immunofluorescent stain. Original magnification x 1,000.) . 


5. (immunofluorescent stain. Original magnification x 1,000.) 


Fig. 10. Fetus from Case No. 5. (Immunofluorescent stain. Original magnification x 1,000.5 


Fig. 11. Placenta from Case No. 5. (Immunofluorescent stain. Original magnification x 1,000.) 


Fig. 12. Rabbit testis control 


. (Warthin-Starry silver stain. Original magnification x2,500.) 


Fig. 13. Nichols treponeme smear. (Immunofluorescent stain. Original magnification x 1,000.) 
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a handful of those examined were less than 18 weeks’ 
gestation. 

Another problem in evaluating these spontaneously 
aborted specimens is that they were not always fresh. 
Many cases—50 per cent of Trinchese’s earliest cases, 
an unknown per cent of McCord’s cases, and 38.8 per 
cent of Dippel’s cases—were macerated. The effect of 
intrauterine death and maceration on spirochetes is 
unknown. McCord™ believed that fetal death de- 
creased the likelihood of finding treponemes in his 200 
cases. Morison” claimed the opposite, citing evidence 
that intrauterine death makes finding spirochetes 
easier as the anerobic conditions in utero foster the 
organisms’ reproduction prior to expulsion. In any 
event, both maceration and the freshness of the 
specimen prior to fixation probably have effects on the 
ability of the examiner to demonstrate these sensitive 
organisms in tissue. Our specimens were all fresh and 
fixed minutes after curettage. 

Last, none of these authors described how much 
effort they expended in the search for spirochetes in 
the youngest fetuses. Locating the organisms in our 
nine and 10 week fetuses was difficult, First, the. 
spirochetes were not visibly destructive and did not 
cause surrounding necrotic lesions. Second, in these 
very young fetuses, there was no associated inflamma- 
tory response. Third, in our cases, the organisms were 
very scarce. .[t is interesting to note that the earliest 
. infected case previously described in the literature was 
in the placenta from a four-month-old fetus reported 
by Dorman and Sahyun.® Their method of examina- 
tion was exhaustive; they.utilized five blocks’ of 
placental tissue and both hematoxylin and eosin and 
silver stains. They stated that four of the five blocks 
could easily be free of spirochetes and yet a focus of 
infection be found in the fifth. Fourth and last, as 
observed by other workers, the spirochete is perhaps 
somewhat variable in morphology by silver stain in 
tissues. Both our infected cases contained many 
nonspiral bodies which, although not present in the 
negative controls, were not classic spirochetes. 
McCord? said, “The organisms of syphilis are a puzzle 
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to me. . . Sometimes the organisms are long, then 
short, a few spirals, many spirals, thin, others 
thick. . . . Fragmented organisms are often seen in 


macerated tissues, they appear distributed in showers.”* 

The use of indirect immunofluorescent stains with 
sera specifically 4+ reactive to T. pallidum allowed us to 
confirm the presence of the classic spirochetes as well 
as lend support to McCord’s observations about the 
possible nature of these “fragments.” It could well be 
that these silver-positive fragments are parts of the 
spirochetes themselves, for with the immunofluores- 
cent staining technique there are similar fragment-like 
forms which specifically bind the anti-treponemal 
antibodies and fluoresce. 

The Langhans layer placental barrier, as conceived 
by Beck and Daily,’ does not act to protect the young 
fetus from invasion by spirochetes. The Langhans 
layer in these two infected specimens was typically 
active for 10 weeks’ gestation. 

Although no physical barrier exists (for there were 
organisms in both mother and fetus), it is interesting to 
note that the fetal organisms are so rare. Certainly 
spirochetes rarely, if ever, overwhelm the early fetus, 
causing intrauterine death and expulsion, as is so 
common in the last trimester. It has been shown 
repeatedly that syphilis is not a cause of first-trimester 
losses. 

Whatever the factors responsible for the attenuated 
virulence of early fetal infection, the often-attenuated 
lues in the pregnant mother herself, or the claimed 
protective effect of pregnancy on the late complica- 
tions of neurosyphilis,’ they seem to have little to do 
with mechanical barriers and more to do with the as yet 
unknown biochemical requirements for this sensitive 
organism’s growth and reproduction and/or its little 


understood immunologic status in pregnancy.’* 7 


We are indebted to Drs. Edward J. Quilligan, 
Charles Ballard, and Carol E. Henneman for assistance 
in acquiring specimens for this study and to Drs. 
Muriel A. Thompson, James N. Miller, and Abraham 
I. Braude for technical assistance and advice. 
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The relationship between premature rupture of the 


membranes and the respiratory distress syndrome 


RICHARD L. BERKOWITZ, M.D. 
BEDFORD W. BONTA, M.D.* 
JOSEPH E. WARSHAW, M.D. ° 


New Haven, Connecticut 


The records of 212 patients of 36 weeks’ gestational age or less were reviewed to study 
the relationship between premature rupture of the membranes (PRM) and the 
development of the respiratory distress syndrome (RDS). PRM greater than 16 hours 
resulted in a statistically significant decrease of RDS in neonates of 32 weeks’ gestational 
age or less but not in the group from 32 to 36 weeks’ gestational age. However, survival 
was significantly improved with PRM greater than 16 hours in the latter group but not 
in the former. A possible explanation for this observation is offered. Black patients had a 
higher over-all infant mortality rate than white patients, and, although the incidence of 


RDS is similar in both races, it may be a more lethal condition in black patients. There 
was no significant difference noted between female and male infants. Sepsis was 
responsible for only seven deaths in this series, and three of these cases could not be 


etiologically related to prolonged PRM, : 


THE PROBLEM OF managing a patient of 36 weeks’ 
gestational age or less who presents with premature 
rupture of the membranes (PRM) is very difficult. The 
choice often seems to lie between rapid delivery to 
avoid infection, with the attendant risk of death due to 
prematurity, versus watchful waiting in an attempt to 
“buy some time” and allow maturation to continue, 
while risking the possibility of chorioamnionitis and 
secondary neonatal sepsis. 

Respiratory distress syndrome (RDS) is the major 
cause of death in premature infants in the United 
States today. Several papers recently have suggested 
that there is a decreased incidence of RDS in prema- 
ture infants whose mothers have PRM for more than 
16 to 24 hours. However, these studies have not 
clearly demarcated differences in fetal outcome when 
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the “pretaature infants” were further subdivided into 
gestational age groups, and racial differentials have not 
been described. Recognizing that the outcome of a 35 
week gestation with PRM might well be different from 
that of a 30 week gestation with membranes ruptured 
for the same number of hours, we retrospectively 
studied all the infants admitted to our Newborn Special 
Care Unit (NSCU) in a 144 month period whose 
gestational ages were 36 weeks or less. 


Methods 


A retrospective study was performed on the records 
of all infants of less than 36 weeks’ gestational age 
admitted to the Yale-New Haven Hospital (YNHH) 
NSCU between January 1, 1974, and March 15, 1975. 
At the YNHH, all babies who are born at 36 weeks’ 
gestational age or less are automatically admitted to the 
NSCU. This eliminates any bias which might have been 
responsible for the selection of those infants who were 
transferred to the unit from other hospitals. There- 
fore, we considered the group born at YNHH to be 
representative of the “premie” population served 
locally by our hospital and separated it from the 
transfer group for the purpose of data analysis. In this 
series of the 212 admissions to the NSCU, 127 were 
born at YNHH and 85 were transferred from other 
institutions. 
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Table I. RDS versus gestational age and hours of PRM 


Group A {<32 weeks) 















PRM PRM PRM 
less than 16-24 more than 
hours 24 hours 


s 
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Group B (32-36 weeks) 

















PRM PRM 
less than more than 
16 hours 24 hours 





YNHH 
Absent 21 6 10 37 34 12 52 
Present 22 l 4 27 8 1 2 ll 
Total 43 7 14 64* . 42 7 3 14 63+ 
Transfers : 
Absent 13 i ll 25 8 1 2 il 
Present 24 — 6 30 16 2 l 19 
Total 37 l 17 55ł -24 3 3 30$ 
*P = 0.07. 
tNot statistically significant. s 
P = 0.055. . 


§Not statistically significant. 


Gestational age scoring was performed indepen- 
dently by two observers on all infants with the use of 
the method of Dubowitz and associates® The age 
determined was then checked against the Colorado 
intrauterine growth curve for weight, height, and head 
circumference. 

PRM was defined as rupture of the membranes prior 
to the onset of labor. The duration of rupture of the 
membranes was considered to be that period from the 
time of their rupture until delivery. 

The diagnosis of RDS was made on the basis of: (1) 
characteristic radiographic appearance, (2) blood gas 
monitoring for progressive acidosis associated with an 
increase in Figg requirements, and (3) classical clinical 
manifestations including tachypnea, cyanosis in room 
air, intercostal retractions associated with persistent 
expiratory grunts, and decreased or absent breath 
sounds on auscultation. 

The decisions to institute a work-up for sepsis and to 
give broad-spectrum antibiotic coverage were deter- 
mined by both perinatal history and clinical course. 
The following scoring system has been devised at the 
Yale-New Haven Hospital to take these factors into 
account: birth weight <2,500 grams, 1; PRM >12 
hours (premature infant) or >24 hours (term infant), 
2; Apgar score at one minute <7, 2; maternal fever 
>38° C., 1; labor >12 hours, 2. 

The infant’s score is the numerical value of a 
composite of all positive findings. If the score is 2 or 
greater, a gastric aspirate is obtained. A negative 
aspirate (less than 5 polymorphonuclear leukocytes per 
high power field) is not followed by further work-up 
unless the infant's clinical condition warrants it. 
A positive aspirate is followed by a blood culture. If the 


clinical condition is stable, no antibiotics are given 
unless positive cultures are obtained. However, if the 
infant's clinical picture is suggestive of sepsis, antibiotic 
therapy is commenced immediately after the appro- 
priate cultures have been taken. . 

Probability values were determined by a two-tailed 
analysis of variance. 


Results 


* RDS versus hours of PRM (Table I). 

YNHH deliveries. Of the 127 neonates in this series, 
38 (29.8 per cent) had RDS. Of the 85 infants born 
after PRM less than 16 hdurs, 30 (35.3 per cent) had 
RDS as opposed to 8/42 (19.0 per cent) with PRM more 
than 16 hours (chi-square value = 2.89; P = 0.09). Of 
the 38 cases of RDS, 30 (78.9 per cent) were associated 
with PRM less than 16 hours and 32/38 (84.2 per cent) 
were associated with PRM less than 24 hours. 

In Group A (gestational age of 32 weeks or less), 
27/64 (42.2 per cent) had RDS. Of those with PRM less 
than 16 hours, 22/43 (51.2 per cent) had RDS, as 
opposed to 5/2] (23.8 per cent) with PRM more than 
16 hours (chi-square value = 3.28; P = 0.07). 

In Group B (gestational ages of 32 to 36 weeks), 
11/63 (17.5 per cent) had RDS. Of those with PRM less 
than 16 hours, 8/42 (19.0 per cent) had RDS as 
opposed to 3/21 (14.3 per cent) with PRM more than 
16 hours. Only 17.5 per cent of this group had RDS, 
and the number of cases was too small to be 
meaningful. Of those cases which.did exist, however, 
8/11 (72.7 per cent) occurred in patients with PRM less 
than 16 hours. 

Transfer patients. In this series 49/85 (57.6 per cent) 
of the neonates had RDS. Of those with PRM less than 
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Table II. Survival versus hours of PRM 


Group A (<32 weeks) 










Group B (32-36 weeks) 























PRM PRM PRM PRM 
less than more than less than more than 
16 hours 24 hours 16 hours 24 hours Total 





YNHH 
Survived 22 2 7 31 38 7 14 59 
Died 21 5 7 33 4 — = 4 
Total 43 | 7 #14 64* 42 7 14 63+ 

Transfers : 
Survived 25 i 14 40 19 3 3 25 
Died 12 K 3 15 5 — — 5 
Total 37 1 -17 55ł 24 3 3 30$ 

*Not statistically significant. 

+P = 0.045. : 

Not statistically significant. , 

§P = 0.07. 


16 hours 40/61 (65.6 per cent) had RDS as opposed to 
9/24 (37.5 per cent) with PRM more than 16 hours 
(chi-square value = 4.47; P = 0.03). Of the 49 cases of 
RDS 40 (81.6 per cent) were associated with PRM less 
than 16 hours and 42/49 (85.7 per-cent) were 
associated with PRM less than 24 hours. 

In Group A, 30/55 (54.5 per cent) had RDS. Of those 
with PRM less than 16 hours, 24/37 (64.9 per cent) 
had RDS, as opposed to 6/18 (33.3 per cent) with 
PRM more‘than 16 hours (chi-square value = 3.67; 
- P = 0.05). j 

In Group B, 19/30 (63.3 per cent) had RDS. Of those 
with PRM less than 16 hours, 16/24 (66.7 per cent) had 
RDS as opposed to 3/6 (50 pèr cent) of those with PRM 
of more than 16 hours. This does not attain statistical 
significance, «but there were very few patients in this 
series with PRM more than 16 hours. Of the 19 cases of 
RDS which occurred, however, 16 (84.2 per cent) were 
in neonates with PRM less than 16 hours. 

Survival versus hours of PRM (Table II). 

YNHHA deliveries. Of the 127 neonates in this series, 
90 (70.9 per cent) survived. 

In Group A, 31/64 (48.4 per cent) survived. Of those 
with PRM less than 24 hours, 24/50 (48 per cent) 
survived, as opposed to 7/14 (50 per cent) with PRM 
more than 24 hours. This is not statistically significant. 

In Group B, 59/63 (93.7 per cent) survived. Of 
those with PRM less than 16 hours, 38/42 (90.5 per 
cent) survived as opposed to 21/21 (100 per cent) with 
PRM more than 16 hours (chi-square value = 4.03, 
P = 0.04). 

Transfer patients. Of the 85 neonates in this series, 75 
(88.2 per cent) survived. 

In Group A, 40/55 (72.7 per cent) survived. Of those 


with PRM less than 24 hours, 26/38 (68.4 per cent) 
survived, as opposed to 14/17 (82.3 per cent) with PRM 
more than 24 hours. This is not statistically significant 
(chi-square value = 1.96; P = 0.17). 

In Group B, 25/30 (83.3 per cent) survived. Of 
those with PRM less than 16 hours, 19/24 (79.2 per 
cent) survived, as opposed to 6/6 (100 per cent) with 
PRM more than 16 hours (chi-square value = 3.38; 
P = 0.07). 

Racial differences in RDS and survival. Only 7/85 
(8.2 per cent) of the transfer patients were black as 
opposed to 32/127 (25.2 per cent) of those born in 
YNHH. The following data refer to the latter group. 

Nineteen of the 32 black infants (59.4 per cent) and 
71 of the 95 white infants (74.7 per cent) survived 
(chi-square value = 3.53; P = 0.06). Of the black 
infants 9/32 (28.1 per cent) had RDS, and of those 7/9 
(77.8 per cent) died. Of the white infants 29/95 (30.5 
per cent) had RDS, and of those 14/29 (48.3 per cent) 
died. The difference in the mortality rate associated 
with RDS is statistically significant (chi-square val- 
ue = 3.75: P = 0.05). Of the black infants who died, 
7/13 (53.8 per cent) had RDS while 14/24 (58.3 per 
cent) of the white infants who died had RDS. 

Sex differences in RDS and survival. Of the 127 
neonates born at YNHH, 71 (55.9 per cent) were male. 
Of the male infants, 47/71 (66.2 per cent) survived as 
opposed to 43/56 (76.8 per cent) of the female infants. 
This is not statistically significant (chi-square val- 
ue = 2.25; P = 0.13) but is consistent with the trend 
described by Naeye and associates.” Of the 71 male 
infants, 22 (31.0 per cent) had RDS, and 16/56 (28.6 
per cent) of the female infants had RDS. Of the male 
infants who died, 13/24 (54.2 per cent) had RDS while 
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Table III. Primary causes of death 






With RDS 





Main cause of death 


Born at YNHH (37 infants) 
RDS 
Intraventricular hemorrhage 
Erythroblastosis 
Necrotizing enterocolitis 
Sepsis (not Group B strep.) 
Disseminated intravascular coagulation 
Asphyxia 
Total 
Transfers (20 infants) 
RDS 
Intrapulmonary hemorrhage 
Intraventricular hemorrhage 
Sepsis (not Group B strep.) 
Disseminated intravascular coagulation 
Total 


rl 
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. 





Without RDS 


Main cause of death 


Group B strep. sepsis 3 
Immaturity 3 
Asphyxia 3 
Necrotizing enterocolitis 2 
Congenital heart disease 2 
Other lethal anomaly : 1 
Intraventricular hemorrhage ms 
: 15 

Group B strep. sepsis 2 
Immaturity l 
Other lethal anomaly 1 
Necrotizing enterocolitis i 
5 





8/13 (61.5 per cent) of the female infants who died had 
RDS. 

The transfer patients were not studied in this 
category. 

Gastric aspirates, blood cultures, and survival 
versus hours of PRM. 

FNHH deliveries, Gastric aspirates were positive in 
4/51 (7.8 per cent) of neonates with PRM less than 16 
hours, 10/14 (71.4 per cent) with PRM of 16 to 24 
hours, and 21/26 (80.8 per cent) with PRM more than 
24 hours. This is statistically significant (chi-square 
value = 46.29; P = 0.001). 

In the entire series of 127 patients, only 10 (7.9 per 
cent) had positive blood cultures, and 5 of these were in 
patients with PRM less than 16 hours. Fifty-five 
patients were treated with antibiotics, despite the 
relative paucity of positive cultures. Of the 127 
neonates in this series, 4 (3.1 per cent) died from sepsis, 
and one of these was an infant who also had RDS. The 
remaining three deaths were caused by Group B 
streptococcus and were associated with PRM of 6, 22, 
and 120 hours. Another infant in this series who had a 
positive blood culture for Group B streptococcus and 
PRM for 21 hours survived. 

Transfer patients. Gastric aspirates were positive in 
1/30 (3.3 per cent) of neonates with PRM less than 16 
hours, 3/4 (75 per cent) with PRM of 16 to 24 hours, 
and 17/20 (85 per cent) with PRM more than 24 
hours. This is statistically significant (chi-square value 
= 36.05; P = 0.001). 

In this series of 85 patients, 6 (7.1 per cent) had 
positive blood cultures, all of which were in patients 
with PRM less than 16 hours. Forty-seven patients were 


treated with antibiotics. Three of the neonates died 
from sepsis, and one of these also had RDS. The other 
two deaths were secondary to Group B streptococcus 
and were associated with PRM of 0 and 6 hours. These 
figures, as well as those from the YNHH group, 
suggest that PRM plays a minor role în the patho- 
genesis of Group B streptococcal perinatal sepsis. This 
is consistent with the data reported by Echeverria“ 

Causes of death (Table HI). Of the deaths in the 
YNHH group, 22/37 (59.5 per’ cent) occurred in 
patients who had RDS. Except for the five cases of 
erythroblastosis fetalis and asphyxia, all of the remain- 
ing listed causes of death in the RDS group could be 
related to complications of the disease itself or to, 
therapeutic modalities used for treatment. Indwelling 
umbilical arterial lines are associated with 4n increased 
incidence of necrotizing enterocolitis, sepsis, and 
disseminated intravascular coagulation, while res- 
pirators create an increased risk of intraventricular 
and intrapulmonary hemorrhage. 

Of the deaths in the transfer group, 15/20 (75 per 
cent) were in patients who had RDS. All of the deaths 
in the RDS group were directly attributable to respira- 
tory failure secondary to progression of the disease or 
to complications known to be associated with it. 

When both groups are combined, 17/57 (29.8 per 
cent) of the total deaths in this series were directly due 
to RDS. In addition, 8/57 (14 per gent) occurred in 
patients with RDS and were caused by conditions 
known to be complications of the disease, while an 
additional 7/57 (12.3 per cent) may have been due to 
therapeutic modalities used for treatment. Thus, it is 


‘theoretically possible that 32/57 (56.1 per cent) of the 


od 
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deaths in this series could have been avoided if RDS 
had been eliminated. With this in mind, prevention of 
the disease takes on added significance. 

In the combined series, there were 20 deaths in 
neonates who did not have RDS. Seven of these deaths 
(35 per cent) were due to immaturity or asphyxia and 
occurred in neonates who were all less than 26 weeks’ 
gestational age. Four of the deaths (20 per cent) were 
caused by severe congenital anomalies, and 5/20 (25 
per cent) were caused by,Group B streptococcal sepsis. 
The remaining 4/20 (20 per cent) were secondary to ne- 
crotizing enterocolitis or intraventricular hemorrhage. 


. 


Comment 


The currently accepted cause of RDS is a deficiency 
of pulmonary surfactant.’ The latter is a surface-active 
phospholipid-protein complex which reduces surface 
tension on expiration, thereby preventing alvéolar 
collapse. It is thought that pulmonary surfactant is 
produced by Type II alveolar cells, which begin to 
appear at 22 to 24 gestational weeks in the human 
fetus. Dipalmitoyl lecithin, a surface-active phos- 
pholipid, is a major component of surfactant. By 
methanol extraction, cold acetone precipitation, and 
thin-layer chromatography, Gluck and colleagues'® 
have been able to demonstrate that amniotic fluid 
concentrations of both surface-active lecithin and 
non-surface-active sphingomyelin begin to rise at 24 to 
26 weeks of gestation. A spurt in lecithin production 
occurs at 35 weeks while sphingomyelin concentration’ 
remains stable (or possibly falls). This results in a 
marked rise in the lecithin-to-sphingomyelin (L/S) 
ratio, and, when it exceeds‘a value of 2, in almost all 
cases the fetus has enough surfactant present for 
protection from RDS in the neonatal period. The 
understanding of this phenomenon and the ability to 
measure L/S ratios with a relatively simple laboratory 
procedure have given obstetricians a valuable tool to 
assess fetal maturity. 

Glucocorticoids have been injected into rabbit,” 
monkey," and lamb fetuses'* and have been shown to 
cause accelerated pulmonary maturity. This was evi- 
denced by alveolar stability and survival af premature 
neonates at gestational ages when control animals were 
incapable of survival and had no appreciable amount 
of surfactant present. The suggestion was forthcoming 
that adrenal steroids could accelerate fetal maturity. 
Spellacy and co-workers’ demonstrated that women 
between 28 and 32 weeks gestational age who were 
given an oral glucocorticoid for two weeks had 
significantly greater rises in L/S ratios than control 
subjects. Liggins and Howie'® reported a decreased 
incidence of RDS in premature infants of less than 32 
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weeks whose mothers had received intramuscular 
betamethasone 24 hours prior to delivery, as compared 
to a group of control subjects. Murphy" reported that 
infants with RDS had lower cord blood levels of both 
cortisol and cortisone than did matched control 
infants. On the other hand, Baden and associates'® 
administered postnatal hydrocortisone or placebos to 
44 infants with RDS within 24 hours of birth, and there 
was no appreciable difference in the outcome of the 
two groups. This last report is compatible with the 
animal and human data described above if the mode of 
action of corticosteroids in enhancing lung maturation 
is through their action as enzyme inducers. It has been 
suggested that phosphorylcholine glyceride transferase 
in fetal lung parenchyma is induced by glucocorticoids. 
This, in turn, results in the production of increased 
amounts of surface active lecithin via the cytidine 
diphosphate-choline pathway.” 

Evidence is accumulating that PRM is associated with 
a lowered incidence of RDS in premature infants. In 
1972, Alden and colleagues! demonstrated an in- 
creased survival rate in infants weighing less than 1,000 
grams who had PRM. An analysis of the data presented 
for the survivors in this series indicates that those 
infants with PRM had less RDS than those who did not 
have PRM. Richardson and co-workers? reported an 
incidence of RDS of 64 per cent in 42 neonates with 
PRM <24 hours and 31 per cent in 22 neonates with 
PRM >24 hours. The mean gestational age of the first 
group was 32.4 weeks, and that of the second was 30.4 
weeks. The over-all survival rates in the two groups 
were 67 and 64 per cent. Yoon and Harper,’ in a 
retrospective study of 211 premature infants, reported 
a significantly lower incidence of RDS in infants with 
PRM more than 24 hours when compared with infants 
with PRM less than 12 hours. No data were presented 
relating to survival. Chiswick and Burnard* studied 
118 infants born before 35 weeks and found that there 
was a reduced incidence of RDS with PRM more than 
24 hours, as well as fewer associated deaths. Gluck and 
Kulovich'! described 11 cases in which the L/S ratio in 
patients with PRM >24 hours was “accelerated” 
(defined as an L/S ratio of 2 or more which is identified 
before 35 weeks of gestation). Bauer and associates? 
studied 17 mother-infant pairs and found a lower 
incidence of RDS in infants born after PRM greater 
than 16 hours. All the neonates in this small series 
survived. A positive correlation between cortisol and 
total blood corticosteroid levels in the infants and 
duration of PRM was observed. 

These data, along with the observations that heroin 
addiction,* degenerative types of maternal diabetes 
(D, E, and F),” severe toxemia,” placental insufficien- 
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cy,” maternal hemaglobinopathies,”* and intrauterine 
infection”! have been associated with accelerated pul- 
monic maturity, lend credence to the hypothesis that 
stress in utero is responsible for increased glucocor- 
ticoid production which, in turn, acts as an enzyme 
inducer in the fetal lung. 

Our study was undertaken to assess the effect of 
PRM on the development of RDS and survival when a 
number of different parameters were considered. The 
results were as follows. 

For both the YNHH and transfer series, PRM 
greater than 16 hours was associated with a decreased 
incidence of RDS in neonates of 32 weeks’ gestational 
age or less (Group A). Our data suggest that this may 
also be true for the group between 32 and 36 weeks 
(Group B), but the numbers were too small to 
substantiate this. 

In both series, Group B figures for survival were 
significantly better in those with PRM more than 16 
hours as compared to those with PRM less than 16 
hours. This could not be demonstrated in Group A. 
Because of insufficient numbers, however, it was not 
possible to further subdivide this group by the actual 
number of weeks of gestational age. 

Both racial and sex data were examined only in the 
YNHH group to rule out any selection bias in the 
transfer patients. Black infants had a higher over-all 
mortality rate than white infants. Our data suggest that 
while the incidence of RDS is similar in black and white 
infants it is a more lethal condition in the former. 

Female infants had higher survival rates than male 
infants, but this was not statistically significant. The 
incidence of RDS was similar in both sexes. 

There were only 16 positive blood cultures in this 
series of 212 patients and seven deaths related to 
sepsis. All septic deaths unassociated with concomitant 
RDS were caused by Group B streptococcus, and 3/5 of 
this small group had PRM for six hours or less. 

Of all deaths in this series, 56.1 per cent were in 
patients who had RDS and died either from progres- 
sion of the disease itself, known associated conditions, 
or complications arising from its therapy. Of the deaths 
in the group of neonates who did not have RDS, 35 per 
cent occurred in infants who were less than 26 weeks’ 
gestational age. 

We interpret these data to mean that there is a 
correlation between PRM more than 16 hours and a 
decreased incidence of RDS in neonates of 32 weeks’ 
gestational age or less. This might also be true of those 
infants born between 32 and 36 weeks, but because of 
too few cases of RDS in the YNHH group and too few 
patients with PRM more than 16 hours in the transfer 
group our data cannot substantiate this. 
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We have been unable to demonstrate any significant 
improvement in survival with PRM more than 16 hours 
in neonates of 32 weeks’ gestational age or less. In the 
group of 32 to 36 weeks’ gestational age, however, 
survival does seem to improve with PRM more than 16 
hours, and it is of interest that in our series there were 
no deaths at all in this category. The number of 
patients in this study was too small to permit a 
meaningful analysis of survival versus specific weeks of 
gestation.“Extreme prematurity was responsible for 35 
per cent of the deaths in the non-RDS group. With the 
deaths congenital 
anomalies, one would expect to see increasing survival 


elimination of from severe 
accompanying a decreased incidence of RDS with 
advancing gestational age beyond 28 weeks. This being 
true, the importance of RQS as a potentially avoidable 
cause of death becomes more eviden. 

The number of black patients in the YNHH series 
was small, but the data suggest that while the incidence 
of RDS is similar in black and white infants the 
condition is more lethal in the former. Additional 
studies are needed to confirm this impression. " 

Finally, an aggressive approach to possible fetab 
infection regulted in a relatively small number of 
deaths due to sepsis. All five septic death$ unassociated 
with RDS were caused by Group B streptococcus, and 
three of these were in patients with PRM of six hours 
or less. We conclude from this that it may be well worth 
the risk of waiting at least 16 hours before delivering a 
premature infant with ruptured membranes when 
weighing the dangers of neonatal infection versus 
RDS. 


. 


Addendum . 


A recent paper by Jones and co-workers” from 
the University of Colorado retrospectively analyzed 
16,548 consecutive deliveries over a 12 year period for 
the association of PRM and RDS. Their study does not 
support the hypothesis that there is a lower incidence 
of RDS in infants born after prolonged PRM. How- 
ever, gestational age was determined solely by dating 
from the last menstrual period. This is a method which 
can be significantly inaccurate. Also, a retrospective 
study over æ 12 year period has the disadvantage of 
having many different individuals examine the infants. 
This may have resulted in some inconsistency in the 
diagnosis of RDS. Asphyxia can enhance the tendency 
to persistent fetal circulation which may present cli- 
nically and radiographically as RDS in the presence 
of normal lung maturation. Despite these difficulties, 
however, the Colorado study indicates that the rela- 
tionship between RDS and PRM ‘is far from settled. 
Carefully performed prospective studies with large 
numbers of patients are necessary to lay this question 
to rest. 
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7 the past 17 years, URISTIX® Reagent Strips— 
0-second dip-and-read test for detection of urinary 
ilucose and protein—has emerged as a test-of- 
:hoice among physicians who see obstetric patients. 


These two tests, performed during each prenatal 
iffice visit, have proved useful as “early warning” 
idicators: 
| the glucose: reflects stress reactions, gestational 
ir latent diabetes...monitors existing diabetes 
7} the protein: provides early sign of hypertension, 
oxemia, renal vascular dysfunction 


Now...screening with 
more meaning 








Recent literature suggests that there is a need to 
xpand routine prenatal screening to include a test 
or asymptomatic bacteriuria.' Early detection of 
pacteriuria at any time during pregnancy may 
ignificantly reduce the incidence of overt UTI and 
subsequent renal involvement.'? 


specially for your obstetric patients, Ames 
company is introducing a more meaningful 
creen: N-URISTIX 

comprehensive prenatal screen utilizing the 
#RISTIX protein and glucose indicators—PLUS... 
130-second, dip-and-read test for urinary 

itrite, an indicator of significant bacteriuria 
# 0° organisms/mi or more) 


me ʻa Ames Company AJOB-4 
N U t ™ Reagent sex Division Miles Laboratories. Inc.. Elkhart. Indiana 46514 
JEW = ris IX Strips In Canada: 77 Belfield Rd.. Rexdale. Ontario 
est for Urine Nitrite, Glucose, and Protein I’m interested in knowing more about 


N-URISTIX™ Reagent Strips as part of 
routine prenatal care. 
WWeferences: 1. Kunin CM: Detection, Prevention and Management of Urinary Name 


‘act Infections. Philadelphia, Lea & Febiger, 1972, pp 17, 21. 2. Whalley ee > 
J: Bacteriuria of pregnancy. Am J Obstet Gynecol 97:723-727, 1967. PORER PEUN 





Czerwinski AW, et al: Studies in the detection of bacteriuria, in Greifer | 

d): Bacteriuria and Urinary Tract Infections, Proceedings of the Interna- Address 
ynal Symposium of the National Kidney Foundation, New York, June 12-13, 
373, pp 85-95 
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Some straight talk about 
acute cystitis therapy. 


| ie been a lot of discussion about what 
constitutes the best therapy for acute cystitis. Issues are 
being raised about resistance, fecal flora, spectrum of activity. 
But the important issues are still efficacy, safety and economy. 
Gantrisin (sulfisoxazole) offers a superior balance of 
these three basic needs in acute cystitis” “Now, a new study 
confirms Gantrisin efficacy. In this study, as often occurs 
in medical practice, therapy was initiated at the same time 
cultures were taken. The results of this study corroborate 
one fact. When you suspect gram-negative organisins’ while . 
awaiting culture results, you can prescribe Gantrisin with 
confidence. The results? 89% of 251 patients studied achieved 
sterile urine. A straight 89%. 


®eeeeesdés? ese @®@ 
*nonobstructed; due to susceptible organisms. i 
+Susceptible strains of E. coli, Klebsiella-Aerobacter, P. vulgaris, 
P. mirabilis and also gram-positive Staph. aureus. 


. 


1. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 

2. Levison ME, Kaye D: Management of urinary tract infection, 
chap. 12, in Urinary Tract Infection and Its Management, edited 
by Kaye D. St. Louis, C.V. Mosby Co., 1972, p. 202 

3. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 


4. Smellie JM: Br Med J 4: 97-100, Oct 10, 1970 i 
Please see summary of product information on the last page E 
of this advertisement. 


Straight talk about _ 
Gantrisinin acute cystitis’ 


sulfisoxazole/Roche 


Inanewstudy of 
Gantrisin (sulfisoxazole) 
in acute lower urinary 


tract infections, i 
89% of patients achieved | 
sterile urine. ' 
Clear culture (1000 or less Clear culture (10,000 or less 
No. of patients Sterile urine i organisms/ml urine) organisms/ml urine) 
Zol 89% (224) | 90% (226) | 92% (232) 


Ove: the years Gantrisin (sulfisoxazole ) has been 
the subject of continuing clinical research. There are 
many references which attest to its high degree of efficacy 
in acute cystitis. Now anew clinical study of acute lower 
urinary tract infection again demonstrates Gantrisin 
effectiveness. The pathogens causing these infections 
were E. coli, Klebsiella-Aerobacter, P. vulgaris and 
P. mirabilis, and the results—Gantrisin achieved 89% 
effectiveness. 


*nonobstructed; due to susceptible organisms 
Data on file, Hoffmann-La Roche Inc., Nutley, New Jersey 07110 
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Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 


Indications: Nonobstructed urinary tract infections (mainly cys- 
titis, pyelitis, pyelonephritis) due to susceptible organisms. 


IMPORTANT NOTE: /n vitro sensitivity tests not always reli- 
able; must be coordinated with bacteriological and clinical re- 
sponse. Add aminobenzoic acid to follow-up culture media. 
Increasing frequency of resistant organisms limits usefulness 
of antibacterial agents, especially in chronic and recurrent uri- 
nary infections. Maximum safe total sulfonamide blood levels, 
20 mg/100 ml; measure levels as variations may occur. 


Contraindications: Hypersensitivity to sulfonamides; infants less 
thdn 2 months of age; pregnancy at term and during the nursing 
period. 


Warnings: Safety in pregnancy not established. Do not use for 
Group A beta-hemolytic streptococcal infections, as sequelae 
(rheumatic fever, glomerulonephritis) are not prevented. Deaths 
reported from hypersensitivity reactions, agranulocytosis, aplastic 
anemia and other blood dyscrasias. Sore throat, fever, pallor, 
purpura or jaundice may be early indications of serious blood 
disorders. CBC and urinalysis with careful microscopic examina- 
tion should be performe& frequently. 


+ Precautions: Use cautiously in patients with impaired renal or 
hepatic function, severe allergy or bronchial asthma. Hemolysis, 
frequently dose-related, may occur in glucose-6-phosphate 
dehydrogenase-deficient patients. Maintain adequate fluid intake 
to prevent crystalluria and stone formation. 


Adverse Reactions: Blood dyscrasias: Agranulocytosis, aplastic 
Gantrisin (sulfisoxazole) offers sia nypopronromoremia and metnemoglodinem Alera. 
P . reactions: Erythema multiforme (Stevens-Johnson syndrdme), 
an established record of safety ` gress sn eruptions, epaermal necrosi, urticaria, 
Gantrisin introduced a newera of sulfonamide meteen aiena comune and solera election, 


therapy coupling effectiveness and relative safety.+3 Side testinal reactions: Nausea, emesis, abdominal pains, hepatitis, 





effects are few. In this study only 2% of the patients diarrhea, anorexia, pancreatitis and stomatitis; C.N.S. reactions: 

3 H 8 F Headache, peripheral neuritis, mental depression, convulsions, 
experienced side effects, which were mild. These ataxia, hallucinations, tinnitus, vegggo and insomnia; Miscellane- 
included drowsiness, fatigue, rash, pruritus, diarrhea, oe reactions: Drug fever, chills and toxic nephrosis with oliguria 

PE p +7: and anuria. Periarteritis nodosa and L.E. phenomenon have oc- ° 
nausea, vomiting, headache. The high solubility of curred. Due to certain chemical similarities with some goitro- , 
Gantrisin minimizes risk of crystalluria and renal gens, diuretics (acetazolamide, thiazides) and oral hypoglycemic 
damage. However, as with any sulfonamide therapy, „ agents, sulfonamides have caused rare instances of goiter pro- 

3 d fidi k d f f t duction, diuresis and hypoglycemia as well as thyroid malignan- 
maintain adequate fluid intake an 4 perform irequen cies in rats following long-term administration. Cross-sensitivity 
urinalyses with careful microscopic examination. with these agents may exist. 

Dosage: Contraindicated in infants under2 months except in 
1. Fass RJ, Klainer AS, Perkins RL: JAMA 225: 1509-1513, Sept 17, 1973 the treatment of congenital toxoplasmosis as adjunctive therapy 
2. Eykyn SJ, Phillips I: Practitioner 203: 501-509, Oct 1969 ae with pyrimethamine. 
oe Urinary Infections. Baltimore, The Williams an ilkins Co., A Usual adult dosage—2 to 4 Gm initially, then 4 to 8 Gm/24 hrs 


in 4 to 6 doses. Usual dosage for infants over 2 months and 
children—¥2 24-hrs dose initially, then 150 mg/kg/24 hrs in 4 tc 


Gantrisin (sulfisoxazole)costs Sees acne els 


How Supplied: Tablets containing 0.5 Gm sulfisoxazole, white, 


less than most therapies scored—bottles of 100, 500 and 1000; drums of 5004; 


Tel-E-Dose® packages of 100; Prescription Paks of 100, 


Few antibacterials can approach the economy of Svein singiyianid eae 10; 


Gantrisin therapy. The average cost of 10-day Gantrisin ROCHE Roche Laboratories 


= : . Division of Hoffmann-La Roche Inc. 
therapy is less than 10 days of most other antibacterials. Nutley, New Jersey 07110 


Gantrisin 


sulfisoxazole/Roche 


4 to 8 tablets (0.5 Gm each) stat, 2 to 4 tablets q.i.d. 


l A superior balance of efficacy,safety - 
andeconomy in acute cystitis therapy . 


ntroducing 
a direct, in situ look at... 


3 C A 4 


Asherman’s Syndrome a submucous fibroid an endometrial polyp an embedded IUD 


as seen rough 


H 5 KO N (32% dextran 70) 
ua i HYSTEROSCOPY FLUID— 


an intrauterine distending solution that now... 





© 


ie provides acrystal clear hysteroscopic view 
of intrauterine surfaces; 

E permits ample time for directly visualized treatment 
with no interference from blood or mucus;"”’ 


E adds a new dimension of direct visualization, accuracy, 
and ease in the detection and treatment 
of intrauterine problems.'® 






For additional information on Hysteroscopy with HYSKON ® 
“contact: Medical Director, Pharmacia Laboratories, Piscataway, N.J. 08854 


REFERENCES: 
1. Cohen, M. R. Dmowski, W. P. Fert. & Steril. 24 (12):905, 1973. 


e 
2. Edstrom, K., Fernstrom, 1.: Acta Obstet. Gynecol. Scand. 49:327, 1970. h 
3. Joelsson, |., Levine, R. U.,’Moberger, G.: Am. J. Obstet. & Gynecol. 117 (5):696-702, 1971. 


4. Levine, R. U., Neuwirth, R. S.: Am. J. Obstet. & Gynecol. 113 (5):696-703, 1972. 





5. Levine, R. U., Neuwirth, R. S.: Obstet. & Gynecol. 42 (3):441-445, 1973. . . 
6. Neuwirth, R. S.: Hospital Practice 8 (4):141-145, 1973. Pharmacia Laboratories 
7. Symposium. Moderator: Levine, R. U. Participants: Siegler, A. M., Quinones, ivici i 
Guerrero, R., Lindemann, H. Contemporary OB/GYN 3 (4):115, 1974. Division of Pharmacia Inc. 
8. Siegler, A. M.: Medical Tribune, Nov. 7, 1973. Piscataway, New Jersey 08854 
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PRESCRIBING INFORMATION 


® 
HYSKON HYSTEROSCOPY FLUID 


32% (W/V) dextran 70 in dextrose 


DESCRIPTION: Hyskon Hysteroscopy Fluid is a 
clear, viscid, sterile, non-pyrogenic solution of 
dextran 70 (32% W/V) in dextrose (10% W/V). 
Dextran 70 is that fraction of dextran, a branched 
polysaccharide composed of glucose units, having 
a weight average molecular weight of 70,000. 

The fluid is electrolyte-free and non-conductive. 
At room temperature Hyskon Hysteroscopy Fluid 
has a viscosity of 220 cSt. 


Hyskon has a tendency to crystallize when sub- 
jected to temperature variations or when stored 
for long periods. If flakes of dextran are present, 
heat at 100°-110° C until complete dissolution 

is achieved. 


INDICATIONS: Hyskon Hysteroscopy Fluid is 
indicated for use with the hysteroscope as an 
aid in distending the uterine cavity and in irri- 
gating and visualizing its surfaces. 


CONTRAINDICATIONS: Hyskon Hysteroscopy 
Fluid should not be instilled in patients known 
to be hypersensitive to dextran. All other contra- 
indications are those relative to the hysteroscopic 
procedure itself, such as pregnancy, endometrial 
carcinoma, etc. 


WARNINGS: It is not known whether systemic 
absorption of dextran 70 occurs from the uterine 
and peritoneal cavities. Because of the possi- 
bility that absorption can occur, the physician 
should familiarize himself with the systemic 
effects of this drug. The most alarming are 
severe, sometimes fatal anaphylactoid reactions, 
which are quite rare. Other noteworthy effects 
include plasma volume expansion and transient 
prolongation of bleeding time. 


ADVERSE REACTION: Undesirable effects directly 
attributable to the use of Hyskon Hysteroscopy 
Fluid have not been reported. However, the 
Physician should be mindful of the fact that 
adverse reactions are known to occur with the 
intravenous administration of dextran 70 
(MACRODEX 6% W/V). Such reactions have 
included: allergic phenomena (anaphylactoid 
reactions, urticaria, nasal congestion, wheezing, 
tightness of chest and mild hypotension), 
nausea, vomiting, fever and joint pains. 


DOSAGE AND ADMINISTRATION: The amount 
of Hyskon Hysteroscopy Fluid required per 
patient depends on a number of factors, such as 
the type and length of the diagnostic procedure, 
whether or not manipulation or surgery is per- 
formed, etc. Most often, however, the amount 

of Hyskon instilled into the uterus will be 
between 50 and 100 milliliters. 


Hyskon should be introduced into the uterine 
cavity through the cannula of a hysteroscope 
under low pressure (approximately 100 mm Hg) 
until the uterus is sufficiently distended to 
permit adequate visualization. During the 
hysteroscopic examination, Hyskon should be 
infused at a rate that keeps the cavity suitably 
distended. To avoid injection of the fluid into 
the tissues of the uterus and parametria and to 
avoid having unnecessary amounts of the fluid 
pass into the peritoneal cavity and backwards 
along the side of the hysteroscope, infusion 
Pressures greater than 150 mm Hg should not 
be used. 


HOW SUPPLIED: Hyskon Hysteroscopy Fluid 
(32% W/V dextran 70 in 10% W/V dextrose) is 
available as a sterile, nonpyrogenic solution 
in 100 ml bottles packed 12 to a carton. 

NDC No. 0016-0231-61 

Keep from cold during transportation. 


CAUTION: Federal law prohibits dispensing 
without prescription. 


e) Pharmacia 


Pharmacia Laboratories 
Division of Pharmacia Inc. 
800 Centennial Avenue 
Piscataway, New Jersey 08854 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your off, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. : 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$32.) 





[] NEW SIZE (8⁄” x 11") for 1975 copies 
OLD SIZE (7%," X 10%") for copies prior to 1975 
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“ogee you 


in another six 


months...” 


„fora routine checkup, 


not an oral contraceptive problem. 


And that’s been the experience of thousands 
of women—over hundreds of thousands of 
cycles—with Norlestrin. i 

The sort of experience that emphasizes the 
efficacy and acceptance of Norlestrin. : 


Norlestrin ` 


a the first oral contraceptive marketed with 
50 mcg estrogen 

= two ratios to choose from — either 2.5 or 1 mg 
progestin—both effective and both combined _ 
with 50 mcg of estrogen 

=a a low incidence of annoying side effects 
which some patients find. unacceptable with 
other dosages or products* : 

a a regimen with few problems— 28-day non- 
stop—particularly well-suited for busy patients 
who have difficulty keeping track of the days 


this year or any year 


orlesttint 25mg 


Each pink tablet contains 2.5 mg norethindrone acetate, 50 mcg 
ethinyl estradiol. Each brown tablet contains 75 mg ferrous fumarate, USP. 


c/Vorlesttin 11mg 


Each yellow tablet contains 1 mg norethindrone acetate, 50 mcg 
ethinyl estradiol. Each brown tablet contains 75 mg ferrous fumarate, USP. 


*Both serious and minor adverse reactions have been reported by women taking oral 


contraceptives. The physician should be alert to their manifestations and should carefully 
review the following page for prescribing information 


PARKE-DAVIS 


See next page for brief summary of prescribing information. 


Norlestiin 


(norethindrone acetate and 
he estradiol tablets, NF) 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


ACTIONS 

Norlestrin achieves its contraceptive effect pri- 
marily by inhibition of ovulation through go- 
nadotropin suppression, It is possible that other 
sites of action such as changes in cervical 
mucus and in the endometrium may contribute 
to the high efficacy of oral ati ci 
SPECIAL NOTE 

Oral contraceptives have been marketed in the 
United States since 1960. Reported pregnancy 
rates vary from product to product. The effec- 
tiveness of the sequential products appears to 
be somewhat lower than that of the combina- 
tion products. Both types provide almost com- 
pletely effective contraception. 

An increased risk of thromboembolic dis- 
ease associated with the use of hormonal con- 
traceptives has now been shown in studies 
conducted in both Great Britain and the Unit- 
ed States. Other risks, such as those of ele- 
vated blood pressure, liver disease, and re- 
duced tolerance to carbohydrates, have not 
been quantitated with precision, 

Long-term administration of both natural 
and synthetic estrogens in subprimate animal 
species in multiples of the human dose in- 
creases*the frequency for some animal carci- 
nomas. These data cannot be transposed di- 
rectly to man. The possible carcinogenicity due 
to the estrogens can neither be affirmed nor re- 
futed at this time. Close clinical surveillance 
of all women taking ‘oral contraceptives must 
be continued. 

INDICATION 

Norlestrin is indicated fo1 ~he control of con- 
ception. 

CONTRAINDICATIONS 

1, Thrombophlebitis, thromboembolic disor- 
ders, cerebral apoplexy, or a past history of 
these conditions. 

2. Markedly impaired liver function. 

3. Known or suspected carcinoma of the 
breast.” 

4. Known or suspected estrogen-dependent 
neoplasia. 

5. Undiagnosed abnormal genital bleeding. 

6. Pregnancy. 

WARNINGS 

1. The physician should be alert to the earliest 
manifestations of thrombotic disorders (throm- 
bophlebitis, cerebrovascular disorders, pul- 
monary embolism, and retinal thrombosis). 
Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mor- 
tality in Great Britain and studies of morbidity 
in the United States have shown a statistically 
significant association between thrombophle- 
bitis, pulmonary embolism, and cerebral 
thrombosis and embolism and the use of oral 
contraceptives. There have been three princi- 
pal studies in Britain*-* leading to this conclu- 
sioņ, and one‘ in this country. The estimate of 
the relative risk of thromkoembolism in the 
study by Vessey and Doll? was about seven- 
fold, while Sartwell and associates in the Unit- 
ed States found a relative risk of 4.4, meaning 
that the users are several times as likely to un- 
dergo thromboembolic disease ‘without evident 
cause as nonusers. The American study also 
indicated that the risk did not persist after dis- 
continuation of administration, and that it was 

. not enhanced by long continued .administra- 
tion. The American study was not designed to 
evaluate a difference between products. How- 
ever, the study suggested that there might be 
an increased risk of thromboembolic disease 
in users of sequential products. This risk can- 
not be quantitated, and further studies to con- 
firm this finding are desirable. 


PO-JA-1299-2-P (B-75) 


2. Discontinue medication pending examina- 
tion if there is sudden partial or complete loss 
of vision, or if there is a sudden onset of prop- 
tosis, diplopia, or migraine. If examination re- 
veals papilledema or retinal vascular lesions, 
medication should be withdrawn. 

3. Since the safety of Norlestrin (norethin- 
drone acetate and ethinyl estradiol) in preg- 
nancy has not been demonstrated, it is rec- 
ommended that for any patient who has missed 
two consecutive periods, pregnancy should be 
ruled out before continuing the contraceptive 
regimen. If the patient has not adhered to the 
prescribed schedule, the possibility of preg- 
nancy should be considered at the time of the 
first missed period. 

4. A small fraction of the hormonal agents in 
oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The 
long-range effect to the nursing infant cannot 
be determined at this time. 

PRECAUTIONS 

1. The pretreatment and periodic physical ex- 
aminations should include special reference 
to breasts and pelvic organs, including Papani- 
colaou smear, since estrogens have been known 
to produce tumors, some of them malignant, 
in five species of subprimate animals. 

2. Endocrine and possibly liver function tests 
may be affected by treatment with Norlestrin. 
Therefore, if such tests are abnormal in a pa- 
tient taking Norlestrin, it is recommended that 
they be repeated after the drug has been with- 
drawn for two months. 

3. Under the influence of estrogen-progesto- 
gen preparations, preexisting uterine fibromy- 
omata nay increase ih size. 

4. Because these agents may cause some de- 
gree of fluid retention, conditions which might 
be influenced by this factor, such as epilepsy, 
migraine, asthma, cardiac or renal dysfunc- 
tion, require careful observation. 

5. In breakthrough bleeding, and in all cases 
of irregular bleeding per vaginam, nonfunc- 
tional causes should be borne in mind. In un- 
diagnosed bleeding per vaginam, adequate 
diagnostic measures are indicated. 

6. Patients with a history of psychic depres- 
sion should be carefully observed and the drug 
discontinued if the depression recurs to a 
serious degree. 

7. Any possible influence of prolonged Nor- 
lestrin therapy on pituitary, ovarian, adrenal, 
hepatic, or uterine function awaits further study. 
8. A decrease in glucose tolerance has been 
observed in a significant percentage of pa- 
tients on oral contraceptives. The mechanism 
of this decrease is obscure. For this reason, 
diabetic patients should be carefully observed 
while receiving Norlestrin therapy. 

9. The age of the patient constitutes no abso- 
lute limiting factor, although treatment with 
Norlestrin may mask the onset of the climac- 
teric. 

10. The pathologist should be advised of 
Norlestrin therapy when relevant specimens 
are submitted. 

11. Susceptible women may experience an in- 
crease in blood pressure following adminis- 
tration of contraceptive steroids. 


ADVERSE REACTIONS OBSERVED IN 
PATIENTS RECEIVING ORAL 
CONTRACEPTIVES 

A statistically significant association has been 
demonstrated between use of oral contracep- 
tives and the following serious adverse reac- 
tions: 
Thrombophlebitis 
Pulmonary embolism 


Cerebral thrombosis 





Although available evidence is suggestive of 
an association, such a relationship has been 
neither confirmed nor refuted for the follow- 
ing serious adverse reactions: 
Neuro-ocular lesions, eg, retinal thrombosis 
and optic neuritis 
The following adverse reactions are known to 
occur in patients receiving oral contraceptives: 
Nausea Change in weight (in- 
Vomiting crease or decrease) 
Gastrointestinal symp- Changes in cervical 
toms (such as erosion and cervical 
abdominal cramps secretions 
and bloating) Suppression of lacta- 


Breakthrough bleeding tion when given 
Spotting immediately post- 
Change in menstrual partum 

flow Cholestatic jaundice 
Amenorrhea during Migraine 


and after treatment Rash (allergic) 
Edema Rise in blood pressure 
Chloasma or melasma in susceptible 
Breast changes: tender- individuals 

ness, enlargement, Mental depression 

and secretion 
Although the following adverse reactions have 
been reported in users of oral contraceptives, 
an association has been neither confirmed 
nor refuted: 


Anovulation post- Dizziness 
treatment Fatigue 
Premenstrual-like Backache 

syndrome Hirsutism 


Changes in libido Loss of scalp hair 
Changes in appetite Erythema multiforme 
Cystitis-like syndrome Erythema nodosum 
Headache Hemorrhagic eruption 
Nervousness Itching 
The following laboratory results may be al- 
tered by the use of oral contraceptives: 
Hepatic function: increased sulfobromophtha- 
lein retention and other tests; Coagulation 
tests: increase in prothrombin Factors VII, 
VIII, IX, and X; Thyroid function: increase 
in PBI, and butanol-extractable protein-bound 
iodine and decrease in T? uptake values; 
Metyrapone test; Pregnanediol determination. 
SPECIAL NOTE 
In the rare case of bleeding which resembles 
menstruation, the patient should be advised to 
discontinue medication and then begin taking 
tablets from a new compact on the fifth day 
(Day 5). Persistent bleeding which is not 
controlled by this method indicates the need 
for re-examination of the patient, at which time 
nonfunctional causes should be borne in mind. 
sD 
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on rhythmic. 


Thirteen women, six of whom were using oral contraceptive agents, between the ages of 
23 and 34 years, free from illness, and without.a previous clinical history of menstrual 
abnormality, were studied with chronobiological methods for circadian (about 24 hour) ” 


patterns of metal and creatinine excretion. Circadian rhytums were detected for the 


excretion of lithium, potassium, iron, sodium, copper, and creatinine. Statistically 
significant by lower 24 hour excretion (mesors) of lithium, potassium, and iron was 
detected for the subjects using oral contraceptive agents. Although all women adhered to 
nearly identical activity-rest (synchronization) schedules, the peak times (acrophases) of the 
metal excretory rhythms for oral contraceptive users were phase delayed by about two 


hours. 


THE METABOLISM OF women using oral contracep- 
tive agents is similar in many respects to that of 
pregnant women. In particular, the utilization of 
certain vitamins as well as metals seems to be affected. ! 
Published works suggest oral contraceptive agents are 
capable of altering the serum and/or urinary levels of 
magnesium and potassium,” ? iron,* 5 copper,* and 
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zinc® 9 Although the results of the earlier studies are 
not entirely consistent, in general, the serum levels of 
oral contraceptive users tend to be reduced for 
magnesium” ? and increased for copper and iron.& 
Contradictory findings characterize the results of 
studies on zinc.* ° No studies are known to these ` 
authors which pertain to the effects of oral contracep- 
tive agents on sodium and potassium. 

The methodology of studying the excretory patterns 
of oral contraceptive users and nonusers differed from 
study to study (i.e., some investigators collected blood 
or urine samples randomly during either the morning 
or afternoon, while others collected 24 hour urine 
specimens). Since circadian (about 24 hour rhythmic) 
variations characterize the serum and excretory levels 
of metals,’ 27-29 a prospective study was designed with 


es 
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the use of chronobiological methods. The aims of the 
study were to survey differences between the excretory 
patterns of users and nonusers of oral contraceptives 
and to attempt to clarify some of the reported 
discrepancies pertaining to the effects of oral con- 
traceptives on metal excretion. 


Methodology 


Two groups of women without previous clinical 
history of menstrual abnormality, free of illness, and 
adhering to unrestricted diets were studied. Group A 
(control group) consisted of seven regularly menstruat- 
ing women between the ages of 23 and 34 yeats. Group 
B consisted of six women between the ages of 23 and 
32-years who were using a combined type of oral 
contraceptive—Norinyl-1] +50 and + 80 (two subjects 
each),* Enovid 5 mg.ł or Ortho-Novum 1/80.4.All 

subjects were diurnally active. For both groups, the 
mean times of awakening and retiring were 07.37 and 

22.55, respectively; the differences between the two 
groups for the times of awakening and retiring were 
insignificant. 

"Spontaneous urine samples were collected on the 
first day of menses and every fifth day thereafter for 
one complete menstrual cycle, which varied in length 
for the subjects from between 27 and 35 days. In the 
mornings on days of urine collection, each subject 
voided as usudt Subsequent urine samples were 
. collected in prelabeled polyethylene bottles for the 
following spans: arising (about 07.30) to 12.00, 12.00 to 
16.00, 16.00 to 20.00, 20.00 to bedtime (about 23.00), 
and bedtime to arising of the following day. Total 
volume was recorded for all voidings. Entire samples 
were frozen until analysis. In addition to collecting 
urine samples, each subject recorded times of arising 
and retiring, foods and medications consumed, and 
morning basal temperature measured to the nearest 
0.1° F. | 

Laboratory analyses of urine samples were carried 
out with a spectrophometer.§ Modifications of 
standard procedures developed by Dawson" were 
used. Samples were diluted 1:51 in 0.5 per cent LaCl, 
solution prior to measurement of calcium, magnesium, 
potassium, and sodium, whereas samples were mea- 


*Syntex Laboratories, Inc., Stanford Industrial Park, Palo 
Alto, California 94304. 


1G. D. Searle & Co., P. O. Box 5110, Chicago, Illinois 
60680. 


Ortho Pharm. Corp., Route 202, Raritan, New Jersey 
08869. l 


§303 Atomic absorption spectrophctometer, Perkin-Elmer 
‘Corp., Instrument Div., 800 Main Ave., Norwalk, Connecticut 
06852. 


April 1, 1976 
Am. J. Obstet. Gynecol. 


sured directly for copper, iron, lithium, and zinc. In 
addition, creatinine was determined by using the picric 
acid method of Folin and Wu." 

Chronobiological statistical methods, including least 
squares and cosinor analyses, ‘ were used to 
objectively characterize rhythms by the mesor, M (a 
rhythm-adjusted average), amplitude, A (equal to one 
half the rhythmic variability within 24 hours), and 
acrophase (crest time of the rhythm which refers to 
local midnight 00.00), along with 95 per cent confi- 
dence indices for each in the case of data documented 
to be circadian rhythmic. Differences between mesors 
were examined by Student's t test. 


Results 


Results of chronobiological statistical analyses are 
presented in Table I. Gircadian rhythms were detected 
for both control subjects and oral contraceptive users 
for sodium, potassium, iron, and copper. In addition, 
circadian rhythms were detected for lithium and 
creatinine for the oral contraceptive group only. When 
the data of both groups were considered together, 
circadian rhythms were found for all the aforemen- 
tioned urinary variables. 

Inspection of the rhythm characteristics, especially 
the mesor and acrophase, reveals certain differences 
between the two study groups. For example, for the 
oral contraceptive group compared to the nonuser 
control group, the acrophases for all the variables 
occurred from two to three hours later. However, since 
the 95 per cent confidence intervals of the acrophases 
do overlap, the variation in the timing of the acro- 
phases does not appear to be statistically significant. 
Nevertheless, the observation of a phase delay for the 
urinary rhythms of oral contraceptive users is intrigu- 
ing because there is no disagreement in the sleep- 
activity schedule (a known synchronizer of circadian 
functions™ between the groups. 

Table I also indicates differences between the mesor 
values of users and nonusers of oral contraceptive 
agents. Results of t test comparisons of mesor values 
also reveal statistically significant differences for uri- 
nary potassium, iron, and lithium (at the P < 0.005 
level) and for copper (at 0.05 < P < 0.10). For all 
statistically significant comparisons, higher excretion 
levels (mesors) characterize control Suc rather than 
oral contraceptive users. 


Comment 

In this study, chronobiological methods were used to 
survey urinary excretions in users and nonusers of oral 
contraceptives in healthy women adhering to their 
usual diet. Circadian rhythm was documented for 
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Table I. Circadian urinary rhythms for six oral contraceptive agent users and seven control subjects 









Group Mesor* Amplitudet (95% Acrophaset (95 % P value by 
Urine variable Composition (Mean + S.E.) confidence limits) confidence limits) t test§ 


Sodium . Control 0.995 + 0.080 0.229 (0.095 to 0.363) 15.04 (11.08 to 17.32) 0.2 
(mmoles x 51/L/hr.)  User|| 1.139 + 0.083 0.317 (0.128 to 0.506) 17.56 (14.32 to 20.52) <P< 
Both] 1.060 + 0.006 0.251 (0.120 to 0.382) 16.40 (14.08 to 18.56) 0.4 
Potassium Control] 1.303 + 0.125 0.681 (0.348 to 1.014) 12.16 (11.40 to 15.04) 0.001 
(umoles x 51/L./hr.)  User]|| 0.884 + 0.066 0.396 (0.237 to 0.555) 14.08 (12.40 to 17.24) <P< 
Bothl| 1.110 + 0.080 0.539 (0.413 to 0.665) 13.04 (12.16 to 14.52) 0.005 
Iron Controlf 0.137 + 0.010 0.032 (0.908 to 0.057) 14.24 (08.44 to 16.52) 0.001 
(umoles/L./hr.) User# 0.102 + 0.007 0.025 (0.909 to 0.041) 16.24 (12.44 to 20.12) <P< 
Both# 0.121 + 0.006 0.228 (0.909 to 0.046) 15.12 (12.16 to 17.40) 0.005 
Copper Controlf 0.045 + 0.006 0.017 (0.906 to 0.028) 12.04 (10.20 to 16.04) 0.05 
(umoles/L./hr.) User§ 0.032 + 0.005 0.013 (0.003 to 0.023) 14.08 (12.24 to 22.52) <P< 
Both# : 0.039 + 0.004 0.014 (0.004 te 0.024) 12.52 (11.40 to 16.16) 0.1 
Lithium** Controltt 0.456 + 0.052 0.008 17.28 0.001 
(umoles/L./hr.) User# 0.271 + 0.220 0.074 (0.017 to 0.131) 20.00 (12.24 to 19.40) <P< 
Both# 0.374 + 0.031 0.077 (0.020 to 0.134) 18.32 (15.04 to 21.20) 0.005 
Creatinine** Controlft 32.424 + 1.872 3.224 16.36, 0.2 
(mg./100 ml.) User# 35.497 + 1.229 5.510 (1.990 to 9.030 15.56 (12.24 to 19.40) <P< 
Bothi 33.853 + 1.165 4.272 (1.870 to 6.670) 16.12 (12.40 to 19.44) 0.4 


*Mesor = the rhythm-adjusted 24 hour mean. 
+Amplitude = 4 of the rhythmic variation within 24 hours. 
tAcrophase = the crest of the rhythm, approximated by curve fitting; @ given in hours and minutes and referenced to local 


00.00, - 


Tests of mesor values for control group and oral contraceptive users. 


IP < 0.001. 
{TP < 0.05. 
#P < 0.01. 


**The 95 per cent confidence limits for amplitude and acrophase are given only when rhythm detection was significant at 


P < 0.05. 
TTNot significant. 


several urinary metals. The detection, as well as the 
rhythm characteristics (M, A, and @),!» 1-2} 27-29 of the 
circadian patterns is in agreement with results shown in 
the literature. Although the results suggest the exis- 
tence of a slight phase delay in the urinary rhythms of 
oral contraceptive users, of more importance is the 
documentation of differences in the urinary excretion 
of certain metals in users as compared to nonusers. 
While some studies document oral contraceptive 
effects upon the serum levels of magnesium, calcium, 
1-8, 6-10 only a few studies are 
available for comparing the urinary patterns of users 
and nonusers. Nonetheless, differences between the 
circadian mesors for the variables of potassium, iron, 
and lithium reported herein for urine are for the most 
part consistent with findings previously published. For 
example, the results of earlier studies” * document that 
the dietary requirement of iron in women using oral 
contraceptives may be slightly lower than that of 
nonusers, perhaps due to a reduction in the duration 
and quantity of menstrual bleeding. Goldsmith and 


iron, copper, and zinc, 


associates? reported differences, although nonsigni- 


ficant ones, in the urinary and serum magnesium levels 
of OCA users as compared to nonusers. Earlier works 


a 


also indicated serum copper levels to be slightly 
increased in oral contraceptive users.® 871° Studies on 
rats show that estrogen can decrease the plasma zinc 
level and affect its metabolism in the liver, spleen, 
adrenal, and uterus.? 

The findings of differences between the two groups 
for the urinary concentrations of potassium, iron, 
lithium (P < 0.005), and copper at (0.05 < P < .10) 
must be evaluated with caution. First, the results from 
this initial survey may reflect dissimilar dietary habits 
of the two groups. Although inspection of the dietary 
records kept by the subjects indicates no significant 
differences between the groups for food intake, 
detailed studies with controlled diets will be required to 
verify the findings reported herein. Second, our results 
document differences in the urinary excretion of the 
aforementioned metals; they do not in themselves 
represent changed requirements in the mineral re- 
quirements of users as compared to nonusers. Third, 
one of the assumptions underlying the design of this 
study is that the circadian mesdrs (for the control 
group and the oral contraceptive users prior to 
commencement of oral contraceptives) for metal 
excretion was nearly identical. Certainly, this assump- 
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tion is tenuous since a great amount of data suggest 
that there are individual variations in physiologic 
regulation and, indeed, autorhythmometry (self- 
measurements taken several times daily for many days 
on meaningful biological indicators, such as blood 
pressure, pulse, and peak expiratory flow rate” 
documents such. 

Based upon the experiences of this survey, it is 
suggested that future studies be carried out on one 
group of subjects, first during the span of one’or more 
menstrual cycles prior to oral contraceptive medication 
and then for an identical span of time during which 
oral contraceptives are taken. Furthermore, during 
such a study, it seems mandatory, in order to obtain a 
representative picture of metabolic events both before 
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. 


The results of a longitudinal study of a self-selected sample of 1,790 Barbadian women 
who accepted the intrauterine contraceptive device (IUD) as thei’ method of contraception 
. are reported. The accumulated experience of 44,000 woman months of IUD useis œ 
presented. The demographic, medical, and obstetric data on admission for 2,797 IUD 
acceptors and 4,296 nonacceptors are contrasted. The reproductive experience of the two 
groups prior to the insertion of an IUD with respect to live births, stillbirths, and 
miscarriages is similar while the incidence of ectopic pregnancy is shown to be different. 
The association between the IUD and the incidence of tubal pregnancy ts evaluated, and 


the literature dealing with this topic is reviewed. Estimates of the relative risk of an 
ectopic pregnancy in a woman with an IUD in utero are given, 


IN THIS PAPER, the results obtained in a study of a 
self-selected sample of 2,797 women in the reproduc- 
tive years from Barbados, West Indies, who accepted 
and used an intrauterine contraceptive device (IUD) 
are reported. The demographic characteristics and 
past obstetric histories of the group of IUD acceptors 
are discussed and contrasted with those of 4,296 
Barbadian women who did not choose to have an IUD. 
The experience observed in a prospective longitudinal 
study of 1,340 IUD wearers with an aggregate of 
44,790 woman months of use is presented. The data 
reported by other investigators concerning the relative 
risk of ectopic pregnancy in women who become 
pregnant with an JUD in situ are reviewed, and the 
findings of this study are examined. 
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Table I. Distribution of IUD acceptors and 
nonacceptors by age 


Non acceptors l 
Age (years) IUD acceptors of IUD Total 


15-19 138 562 700 
20-24 ` 779 1,189 1,964 
25-29 657° 651 1,308 
30-34 541 627 1,168" 
35-39 440 737 1,177 
40-44 242 © D30 772 
Total 2,797 4,296 7,093 





Methods and procedures 


The details of the design and the procedures 
employed in the study from which the data reported 
here were obtained have been discussed in previous 
reports’ ? Briefly, a family planning—Papanicolaou 
smear program was undertaken in Barbados, West 
Indies, in 1966. During the following six years, open 
clinics were established and maintained throughout the 
island of Barbados. Active recruitment of women in 
the childbearing ages was carried out. The IUD was 
promoted as the method of choice for this family 
planning program. However, patients were free to 
choose any method of contraception. IUD insertion 
and all other services of this program were provided 
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Table II. Distribution of IUD acceptors and nonacceptors by number of live births, stillbirths, and miscarriages 
Nonacceptors Nonacceptors 
of IUD IUD acceptors of IUD 






Miscarriages 






Nonacceptors 


IUD acceptors of IUD 
0 53 923 2,513 3,962 2,098 3,397 
I 314 771 112 149 377 522 
2 413 624 19 21 123 151 
3 420 470 7 8 37 54 
4 383 381 2* 7 18* 24* 
5 288 332 . 
6 286 229 
7 213 ° 153 
8 150 117 
9 106 105 
210 ` 171 s 191 
Not recorded — — 149 144 ` 148 


* a4, 


Table III. Distribution of IUD acceptors and 
nonacceptors according to number of ectopic 


pregnancies 
Bo. of ectopic 
Pregnancies IUD acceptors Nonacceptors | Totals 
0 2,632 4,103. - 6,735 ` 
1 . 19 44 63 
Not recorded 146 149 295 
Total f 2,797 4,296 7,093 


™ 


without charge. Upon admission to the clinic, the, 
` patient had a detailed interview dealing with past 
medical, gynecologic, and reproductive history and a 
physical examination. At the time of ‘the gynecologic 
examination, a Papanicolaou smear was taken, and, if 
an IUD was desired, it was inserted then. A return visit 
was set up at the timeé of the initial visit according to a 
specific schedule that varied with intervals ranging 
from three months to one year. The strategy for any 
missed. follow-up visits included repeated mailings of a 
request to return for the missed visit followed by a 
home visit from a visiting nurse. 


Admission data 

The age distribution of the IUD users and women 
who did not accept the IUD is shown in Table I. There 
are some differences in the age distribution of the two 
. groups. There is a comparative underrepresentation 
(4.93 per cent) in the age group less than 20 years old 
among the IUD acceptors when contrasted with the 
proportion in this age group who did not use the IUD 
(13.08 per cent); and there is a lower proportion of 
1UD users in the age group over 40 years old. A higher 
proportion of IUD acceptors are in the age group 20 to 


34 years old when contrasted with that noted among 
the nonacceptors. These differences are concordant 
with those that would be expected given that this is a 
self-selected sample—where selection is based, in part, 
on parity and marital status. These factors can be 
shown to be correlated to the observed differences in 
this sample. 

The reproductive history of the two groups is 
summarized in Tables IJ and III. The contrasts shown 
represent the two subsets in the sample—IUD accep- 
tors and nonacceptors—at the time of the initial visit. 
In each group contraception was practiced by approx- 
imately 60 per cent of women in the sample using those 
means available prior to the initiation of this study. 
These include the condom, foam, oral contraceptives, 
and the diaphragm. Contrasts of the two groups with 
respect to prior contraceptive measures used were 
unremarkable. 

The distribution of the two groups, acceptors and 
nonacceptors, by number of live births, stillbirths, and 
miscarriages is shown in Table II. It is of interest to 
note that 53 nulliparas accepted the IUD as their 
method of choice for contraception. The highest 
proportion of IUD acceptors (58 per cent) was found 
among women who had seven live births. Over 50 per 
cent of women in this sample with four or more live 
births accepted the IUD. There are no differences in 
the experience of these two groups with respect to the 
observed frequency of stillbirths. Less than 1 per cent 
of the women in each group had more than one 
stillbirth. Approximately 90 per cent of the women 
in each group had no prior stillborn children. While 
some question may be raised about the reliability of 
these data, the experience observed in this sample is 
not significantly different from that reported by other 
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Fig. 1. IUD usage over time among Barbadian women. 


investigators who report data based on informiation 
obtained by patient interview. There are no significant 
differences between the two groups with respect to the 
frequency of miscarriages: It is of interest to note that 
in both groups approximately 2 per cent of women 
experienced three or more miscarriages. There is a 
high reported incidence of fetal wastage in this sample. 
Although some question remains concerning the 
reliability of the information obtained at the initial 
interview, there is a high proportion of grand mul- 
tiparas in this sample, and other appropriate data bases 
are not available which are suitable for contrast with 
the experience in Barbadian women reported here.. 

The frequency distribution of ectopic pregnaricies 
in the two groups is shown in Table IIL. It is difficult to 
evaluate or contrast these data with the results of other 
investigators. Although there is no statistically sig- 
nificant difference between the two groups, there is a 
slightly lower incidence of ectopic gestations noted 
among those women who accepted the IUD when the 
data are analyzed as they are presented in Table III. 
There are a total of 13,708 and 14,536 completed 
pregnancies among the samples of acceptors and 
nonacceptors, respectively. Based on these data, the 
ectopic. pregnancy rate in this sample is 0.139 and 
0.303 per 100 fertilized ova for the two cohorts, that is, 
the rate of ectopic pregnancy among the IUD accep- 
tors is less than one half that of the nonacceptors. 
When the data are viewed in this manner, with the 
number of ectopic pregnancies measured as a function 
of the total number of gestations, there is a statistically 
significant difference between the two groups prior to 
the insertion of the IUD. 
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Fig. 2A. Gynecologic surgery while lcop was in place. 
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Fig. 2B. Incidence of loop expulsion (reinserted > 1 day 
later}. : g 


0.25 
0.20 


0.15 


Rate (per 100) 


005 





0.0 





y Menace Heer 8 i a a ee a Sr a 
6 2 8 24 30 36 42 48 54 60 66 72 
Time {in months) 


Fig. 2C. Loop removals for medical and nonmedical reasons. 
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Table IV. Cumulative IUD use and pregnancy in 
cohort of 1,390 women 








Porportion of 
women with 











Cumulative No. 





continuous of months Cumulative No. 
month follow-up _ of IUD use of pregnancies 

1 0.992 1,384.5 0 

2 0.978 2,753.5 0 

3 0.965 4,099.0 0 

4 0.954 5,423.0 1 

5 0.944 * 6,731.5 2 

6 0.934 8,024.5 3 

7 0.918 - 9,297.0 4 

8 0.907 10,549.5 5 

9 0.891 11,783.0 + 8% 
10 0.883 12,998.5 8 
ll 0.871 14,198.5 8 
12 . 0.864 15,383.5 8° 
13 _ 0.831 16,521.0 9 
14 0.818 17,590.5 ll 
15 0.800 18,617.0 120° 
16 0.788 19,611.0 13 
23 0.691 25,808.0 14 
32 0.597 31,885.5 15* 
38 0.537 . 35,033.0 16 


+ Addition includes one ectopic pregnancy. 


Other variables which have been examined for the 
two subsets—acceptors and nonacceptors—include: (1) 
age at first intercourse, (2) -religion, (3). educational 
Status, (4) numer of sexual partners, and (5) prior 
history of pelvic inflammatory disease or gynecologic 
surgery. In no instance were there any significant 
differences between these two cohorts with respect to 
these variables. 


” Longitudinal experience 

The longitudinal * experience observed in 1,390 
women who used the IUD (Lippes loop C and D) in the 
age group 20 to 39 years old is shown in Figs. 1 to 2C: 
For this subset, at least one follow-up clinic visit was 
made. The relevant demographic characteristics, i.e., 
age, parity, etc., of this sample do not differ from those 
of the entire group of IUD acceptors. _ 

The longitudinal experience of women who ac- 
cepted the IUD is shown in Fig. 1. At the end of six 
years of follow-up, approximately 40 per cent of 
women in whom an IUD had been placed continued to 
use this method of contraception. a 

The termination of IUD use due to gynecologic 
surgery, loop expulsion, and loop removal for medical 
and nonmedical reasons is presented in Figs. 2A to 2C. 
A total of 29 women with IUD’s ‘had gynecologic 
surgery performed during the six-year follow-up 
period. The distribution is essentially linear with a 
small slope to the line. There is no suggestion that the 
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experierice in this group is different from that 
observed among those who did not have an IUD 
inserted. 

The spontaneous expulsion rate noted in this sample 
is described by a hyperbole with a plateau at approxi- 
mately 8 per cent. The lorigitudinal experience in this 
cohort is not different from that reported by other 
workers.” 

The longitudinal experience in the sample of IUD 
removals for medical and nonmedical reasons is also 
presented in Fig. 2. The cumulative asymptote in this 
instance is approximately 25 per cent. While there is 
concordance between these results for the study 
reported here and that presented by the Cooperative 
Statistical Program,’ the rates of loop removal during 
the first and second years for the Barbadian women are 
approximately one half those reported in the Coopera- 
tive Study. It should be noted that the medical reason 
noted for removal of the IUD was clinical evidence of 
pelvic inflammatory disease in approximately 75 per 
cent of those women for whom the removal was for 


‘medical cause. 


In this cohort of 1,390 women, 16 women became 
pregnant with an IUD in place. Two of these 
pregnancies, one at nine months and one at 32 months 
after IUD insertion, were ectopic gestations. The 
cumulative incidence of pregnancy among IUD accep- 
tors in this sample is shown in Table IV. A review of 
the findings of other investigators is of use in order to 
obtain a clinically meaningful estimate of the relative 
risk of ectopic pregnancy in a women with an IUD in 
situ. Grafenberg* was apparently the first investigator 
to appreciate an increased risk of extrauterine preg- 
nancy among IUD wearers. In a study of 1,713 
patients with a cumulative experience of 21,909 
woman months, Lippes* reported that 23 patients 
became pregnant with a loop in situ. Four of these 
women were noted to have tubal ectopic gestations, 
resulting in a rate of 17.4 per 100 pregnancies. A 
slightly lower incidence rate, 16.7/100; of ectopic 
pregnancy (three. ectopic gestations in a total of 18 
pregnancies) among women with a Margulies spiral in 
situ was noted by Willson and associates® in a study 
including 623 women followed for 5,606 woman 
months. In a follow-up study in 1968, Willson and 
Ledger’ reported that among 710 women with an IUD 
in place followed for an aggregate o? 14,901 woman 
months 29 pregnancies were reported. Of these, five 
were noted to be tubal ectopic pregnancies, resulting in 
a rate of 17.2/100 pregnancies. In similar studies, Hall® 
reported that of 76 pregnancies among women with an 
IUD in place three were noted to have ectopic 
implantations (3.9/100). Wei? reviewed the data per- 
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taining to ectopic pregnancy among women in Taiwan 
who used [UD’s. He showed that from 1964 to 1967 
the number of IUD users in his sample increased and 
simultaneously there was an increase in the number of 
ectopic gestations among this group. However, the 
total number of ectopic pregnancies remained un- 
changed in the non-IUD users. He further showed 
that the per cent of ectopic pregnancies among IUD 
users ranged from 8.3 to 20.6 per cent of the total 
number of gestations while the per cent of ectopic 
pregnancies in the population ranged from 3.4 to 4.3 
per cent during this same period. 

More recently, Tietze? reviewed the incidence of 
ectopic pregnancy in a large sample of IUD users. In 
783 women who became pregnant with an IUD in situ, 
34 pregnancies were found to be ectopic (4.3/100) 
pregnancies). He then developed a model concern- 
ing the association between the IUD and the incidence 
of ectopic pregnancy. For a noncontracepting sample 
the assumptions are: (1) there is a constant probability 
of fertilization of ova of from 20 to 30 per 100 woman 
months, therefore, with 13 ovulations per year, the 
annual rate of fertilization would be between 260 and 
390 per 100 women; (2) the incidence of ectopic 
pregnancy is approximately 0.3 per 100 fertilized ova. 
With these, it can be shown that between 0.8 and 1.2 
ectopic pregnancies per 100 woman years can be 
expected. Tietze then showed, based on these esti- 
mates, that in the large sample being studied between 
229 and 343 ectopic pregnancies could be anticipated 
in the entire cohort of women included in that study. 
In fact, only 34 ectopic pregnancies were noted. In a 
subsequent report using these same assumptions and a 
more extensive data base, Lehfeldt and colleagues" 
suggested that although the incidence of ectopic 
pregnancy is very high in relation to the total number 
of pregnancies it is very low in relation to the calculated 
expected number. This finding supported the conclu- 
sion that the [UD interferes with conception in the 
Fallopian tubes as well as the uterus. He suggested that 
the IUD reduced uterine implantation by about 99.5 
per cent, tubal implantation by 95 per cent, and the 
incidence of ovarian pregnancy not at all. It should be 
noted here that Tietze's calculations result in a smaller 
decrement in the incidence of ectopic pregnancy than 
in that noted for intrauterine gestation. This finding is 
in agreement with the noted increased relative risk of 
ectopic pregnancy among a cohort of IUD wearers. 

It is difficult to interpret contrasts between the 
sample under study here and those of other investiga- 
tions. The reported rates of ectopic pregnancies 
among IUD users range from 3.9 to 17.2/100 preg- 
nancies. In any event, the question of clinical interest is 
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that if a woman has an IUD in place and is pregnant 
what is the probability that she has an ectopic preg- 
nancy relative to that probability for a pregnant 
woman who is not using an IUD? Using the estimated 
number of fertilized ova/100 woman years and the 
estimated rate of ectopic gestations in a noncontracept- 
ing population presented by Lehfeldt and colleagues, @ 
it can be shown that the relative risk of an ectopic preg- 
nancy ranges from 0.002 to 0.004 and the relative risk 
for a cohort of IUD users ranges from 0.01 to 0.02, 
that is, there is a 2.5- fold to a tenfold increase in the 
relative risk of ectopic pregnancy in an IUD wearer 
contrasted to that in a woman without an IUD in utero. 
In fact, when the relative incidence of ectopic preg- - 
nancy among IUD users reported by other inves- 
tigators is reviewed, it appears that the lower bound for 
the difference between these two probabilities is in the 
range of a factor of 10, that is, the probability of a tubal 
pregnancy among IUD wearers who become pregnant 
is at least 10 times greater than it is for a woman who 
becomes pregnant without an IUD in situ. Indeed, the 
relative risk may be as high as 50 times that noted 
among women who do not have an IUD. 

In our data the incidence of ectgpic pregnancy 
among the two self-selected groups prior to admission 
to this study was in the range of 0. 3/100 pregnancies 
among those who did not accept the IUD. This is 
consistent with the estimate calculated by Tietze and is 

‘a part of the model he proposed. The comparable . 
figure for the cohort of women who accepted the IUD 
in our study was 0.139, that is, prior to having an IUD 
insetted, this group hadea cumulative experience of 
ectopic pregnancy of less than one half that noted for 
the contrast group. The consistent increase in this base 
rate among IUD wearers of the order of magnitude 
that has been observed would suggest that the 
hypothesized effect of the IUD of lowering the 
incidence of tubal pregnancies based on the assump- 
tions proposed by Tietze may be an inappropriate 
formulation. The women who accepts an IUD as the 
method of contraception is in many ways selected. The 
criteria of selection are, in fact, associated with the 
incidence of a prior ectopic tubal pregnancy. This 
factor and others which affect the selection process 
may indeed result in substantial modification of the 
assumptions which underly the suggestion that the 
IUD decreases the incidence of ectopic pregnancy. In 
any event, the clinically meaningful question remains: 
“What i is the probability of a tubal pregnancy given a 
woman with an IUD becomes pregnant?” The appro- 
priate denominator for evaluating this question is 
pregnancies, not ovulations, and it’is to the question 
posed above that the clinician must respond. 
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Table V. Distribution of women with positive 
Papanicolaou smears at the time of [UD insertion 


Smear diagnosis ` | No. of women 


3 52 
3A 9 
3B 22 
3C 10 
4 6 
5 a 
Total 100. 


Table VI. Distribution of women whose smear 
diagnosis at insertion of IUD was 2R and wHose next 
smear was positive 








Time in months 
between first and 
second smear , 





3 6 ; 
3A i 2 — 
° 3B 2 3 l and 5 
3C 1 14 — 
$ 4 2 4 l and 7 
Total 12 ; 


Table VII. Distribution of women with no smear at 
insertion of IUD whose first smear was positive 









Time in months 
between insertion 
of IUD and first 
Papanicolaou 
Smear ,- 


3 ° 21 13.5 4-43% 
3A 5 20 12-29* 
3B 7 11.4 1-25* 
3C 1l 17 — 

4 et 11 = 
Total 35 


*Range between time of insertion and follow-up examina- 
tion with Papanicolaou smear. 


Loop momon- inyeepimena! neoplastic 

disease 

The design of the family planning program from 
which these data were generated resulted in the 
insertion of an IUÐ at the patienť’s request at the time 
of her first clinic visit; at that time, a Papanicolaou 
smear was also taken. 

The classification ‘of the Papanicolaou smear used 
here has been described elsewhere.’ Briefly, the smear 
classification is as follows: Class 1, normal (normal 
cells); Class 2R, repeat (insufficient for diagnosis); 
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Class 3, very mild dysplasia;-Class 3A, mild dysplasia; 
Class 3B, moderate dysplasia; Class 3C, 
dysplasia; Class 4, carcinoma in situ; Class 5, invasive 
carcinoma. . 

As a result of the design of the family planning 
program, 100 women who had IUD’s inserted at the 
time of the initial visit had Papanicolaou smears taken 
also at the same time which were subsequently found to 
be positive. The smear classification for these women is 
shown in Table V. Thirty-nine women had the IUD 
inserted and were found, based on the Papanicolaou 
smear taken at that time, to be in smear Classes 3B, 3C, 
4, or 5, Although one would not usually insert an IUD 
in women with severe dysplasia or carcinoma in situ, 
the logistics of this project resulted in insertion at the 
time the initial smear was taken. In Table VI, the smear 
diagnosis obtained at the time of the first follow-up visit 
for women who had a loop inserted and for whom the 
initial Papanicolaou smear was inadequate for diag- 
nosis is shown. The average time between the two clinic 
visits is also presented. Again, the five women with 
smear diagnoses of 3B, 3C, and 4 are of concern in this 
context. Finally, 35 women in the study had no Pa- 
panicolaou smear at the time of insertion of the 
Lippes loop, and at their first follow-up visit these 
women had a Papanicolaou smear taken that was read 
as positive. These results are shown in Table VIL. With 
the procedures outlined above, 53 women had IUD’s 
inserted in the presence of abnormal Papanicolaou 
smears (Classes 3B, 3C, 4, and 5). 

We have discussed the distribution of progression 
rates from dysplasia to carcinoma.in situ in previous 
reports. Although we have shown that the IUD 
does not exert a carcinogenic effect, in view of the 
natural history of cervical intraepithelial neoplastic 
disease, we believe that those women with positive 
Papanicolaou smears should be treated prior to loop 
insertion. In this study the IUD was removed at the 
time of the first follow-up visit in all women whose 
initial Papanicolaou smear was cther than Class 1. 


Severe 


Conclusions 


1. The selection of the IUD as the contraceptive of 
choice is associated with age, parity, and prior history 
of ectopic pregnancy. l 

2. There are no differences between women who 
choose the IUD and those who do not with respect to 
prior miscarriages or stillbirths. l 

3. There is a statistically significant difference be- 
tween the two groups studied, IUD acceptors and 
nonacceptors, with respect to the incidence of ectopic 
pregnancy prior to the insertion of the IUD. 

4. The difference in the base incidence rate of 
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ectopic pregnancy may be an important factor in 
interpreting the effects of the IUD on the incidence of 
tubal gestation. 

5. The incidence of ectopic pregnancy among 
women with [UD’s in utero who become pregnant is 
from 10 to 50 times that noted among women who do 
not have an IUD in situ. This finding is true in the 
aggregate and in the individual. 
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6. Approximately one half of the 1,390 women who 
accepted the IUD as the contraception of choice still 
had the device in place three and a half years after 
insertion. - 


We acknowledge the assistance of G. T. M. Cum- 
mins, M.D., Henry Vaillant, M.D., Mary C. Cahill, and 
Joan Clarke. 
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Experience in mass Papanicolaou screening and 
cytologic observations of teen-age girls 


CHARLES FIELDS, M.D.t 
RAYMOND M. RESTIVO, B.S.Ap. 
MURRAY C. BROWN, M.D. ° 
Chicago, Illinois . 


This report is based on a seven-year retrospective analysis of computerized data available 
from ihe Chicago Board of Health’s Cancer Control Section and its Cytology Laboratory. 
All patients included were medically indigent. The cytologic specimens were obtained by 
the VCE technique; all Papanicolaou smears were classified with both the numerical and 
descriptive systems for abnormal cytology. The study cohort was composed of 33,641 
teen-age patients through age 19; 58 (1.711,000) had abnormal cytology (Class IH, IV, 
or V). In Chicago, from 1962 through 1969, approximately 25 per cent of the total 
patient load were teen-agers under the age of 19 with an extremely low yield of suspect 
cytology: Class IH = 1.6 per month; Class IV = 0.1 per month; Class V = 0.0 per 

« month. The Chicago Board of Health has reduced the number of Papanicolaou smears 


taken on young women under the age of 19; however, this conceptual approach does not 
exclude women under age 19 who epidemiologically andlor clinically warrant the 


implementation of a Papanicolaou smear with the use of Friedell’s “biologic age of the 


cervix” formula. i 


INVASIVE CERVICAL carcinoma in the teen-age girl is 
.a rare occurrence. Pollack and Taylor? stated that ° 
despite the occasional occurrence of uterine cancer in 
young women its presence in those below 20 years of 
age must be classified as exceedingly rare. Speert” said 
that, “So rare is carcinoma of the cervix in minors that 
such cases censtitute, gynecologic curiosities.” Bowing 
and McCullough,® in reviewing 3,000 invasive car- 
cinomas of the cervix at the Mayo Clinic, found one 
patient under 20 years of age. Additionally, they 
reviewed the literature and found only 25 cases since 
1862, of carcinoma of the cervix in girls 20 years of age 
or younger. Koblanck reviewed 6,354 cases of invasive 
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carcinoma of the cervix and found two cases in patients 
under 20 years of age. Huffman,’ in his textbook The 
Gynecology of Childhood and Adolescence, stated that 
cervical carcinoma rarely occurs in girls under 17 years | 
old, and, in several thousand patients examined at 

Children’s Memorial Hospital and in private offices, no 

abnormal cytology was found. Yet he recommends that 

vaginal cytologic smears should be taken and examined 

for tumor cells in all-adclescents, especially those who 

are believed to have had coitus. He also reviewed the 

literature since 1888, and found 32 authentic reports 

of cervical carcinoma in teen-agers. 

Despite the rarity of the disease in teen-agers, with 
the establishment of cytology as an important diagnos- 
tic tool, reports began to appear in the literature on 
cytology in the teen-ager. Papers reflecting extreme’ 
divergence of experience have been published. 

Ferguson! reported that his experience strongly 
supported the opinion that teen-age female patients 
should not be denied a cancer smear during a routine’ 
pelvic examination. Of 77 positive cytologic smears in 
girls under 20 years old (a projected rate of 30 per 
thousand) 10 patients had carcinoma in situ. No cases 
of invasive carcinoma was found. He concluded that if 
a girl is old enough to have a vaginal examination she is 
old enough to have a cervical cytologic examination. 
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Table I. Cytology by classes for group = 19 years old, from the Cancer Control Program, Division of Adult 
Health and Aging. This retrospective analysis is from January 1, 1962, to May 31, 1969. 


0 187 49 1,386 46 1,573 45 47 

I 3,532 925 27,111 909 30,643 868 911 

2 92. 24 1.275 43 1,367 39 4l 

3 6 1.6 48 1.6 54 1.5 1.6 

4 - - 4 0.1 4 0.1 0.1 

5 Š — = > = 2 a 
Race and age unknown - = — >» - . «1,651 47 — 
Total 3,817 29,824 - 35,292* 

(33,6414) 


*Including race and age unknown. 
tExcluding race and age unknown. 


Christopherson,’ in 1965, stated that the prevalence 
of positive cancer smears in teen-age girls examined in 
his clinic differed extremely from that in Ferguson’s 
report, and he believed it was important to record this 
conflicting experience and place the relative risk in its 
proper perspective. In a study of 5,061 girls 19 years of 
age or less, the results of cell studies revealed neither 
carcinoma in situ nor invasive carcinoma. A rate of 
significantly abnormal findings of 1.2 per 1,000 in 
teen-age girls was observed. In addition, Christopher- 
son quoted Fidler’s experience showing a single 
carcinoma in situ and no invasive carcinoma from 
7,175 teen-age girls in British Columbia. Christopher- 
son concluded that, “Screening for cervical cancer in 
teen-agers is not a very rewarding endeavor even in the 
lower socioeconomic segment of the population. It is 
important to identify the high risk groups and give 
priority to effort where it will do most good. Until 
more data are accumulated, we shall continue to screen 
all women for cervical cancer regardless of age. At the 
same time, we will continue to suggest that one should 
concentrate on the high risk groups with teen-age girls 
having a very low priority.” 

In two papers (1965 and 1970), Kaufman and asso- 
ciates® * reported their observations of 10,246 teen-age 
patients. In this group there were 296 inconclusive and 

_six positive smears. Three hysterectomies were per- 
formed for reasons other than anticipated cervical dis- 
ease, Their statistics revealed one carcinoma in situ per 
2,000 women screened and one per 1,000 with severe 
dysplasia. Fifty-eight patients were found to have 
changes suggestive of either severe dysplasia or carci- 
noma in situ. This represents 5.6 cases per 1,000 girls 
screened. When 175 patients with a cytologic diagnosis 
of moderate dysplasia were included, 23 patients per 
1,000 screened were found to have some degree of 
significant cervical atypia. They concluded that their 
findings strongly confirm the advisability of obtaining 


cervical-vaginal smears on all gynecologic and obstetric 
patients regardless of age. This is especially true in the 
parous and nonvirginal patient. 

Friedell,* commenting on the need for routinely 
examining smears from teen-age girls as implied by the 
report of Ferguson, stated, “Perhaps the best solution 
would be to consider the biologic age of the cervix ip 
the individual girl, and not the chronologic age of the 
girl.” . 

He further stated, “that perhaps we might simplify 
the decision-making process for the clinician by using 
the following equation with Kp as the gonstant: 


Biologic Age of Cervix = Age of Girl + Ky 
(number of years of active sex life 
prior to age 20) 


In this equation Biologic Age of Cervix = Age of 
Girl plus number of years of active sex life before. 
reaching age 20. 

This equation is derived by assuming that añ active 
sex life is associated with the development of cervical 
cancer, and that an average of five (5) years will elapse 
between the onset of this type of life and the onset of 
invasive cervical cancer. From available data this five 

_ (5) year period would seem to be a rather conservative 
estimate, and ten (10) years would probably come 
closer to the truth. Therefore when Ky = 5 or more, a 
smear must be taken. When Kp = less than 5, a smear 
need not be taken. With this formula it seems likely 
that cervical smears would be required from a rela- 
tively small number of teen-age girls.” 

The ongoing controversy, as evidenced by the 
aforestated scientific literature excerpts, established 
the need and set the background for a retrospective 
analvsis of the cytology studies accomplished by the 
Cancer Control Section of the Chicago Board of 
Health. 
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Fig. 1. Rate per 1,000 of Classes 3, 4, and 5 Papanicolaou smears combined, for groups = 19 to = 65° 
years old, from the Cancer Control Program, Division of Adult Health and Aging. This retrospective 
analysis is from January 1, 1962, to May 3f, 1969. 
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Fig. 2. Rafe per 1,000 of Classes 2, 3, 4, and 5 Papanicolaou smears, for groups = 19, 20 to 44, and 
45 to = 65 years old, from the Cancer Control Program, Division of Adult Health and Aging. This 
retrospective analysis is from January 1, 1962, to May 31, 1969. 


Methods and material 


The specimens were obtained by the VCE technique. 
These smears were obtained from patients attending 
the Chicago Board of Health Clinics and cpnsisted of 

` Prenatal Clinics, Family Planning Clinics, Model Cities 
and Federally sponsored Community Health Centers, 
and other programs. 

Patients whose cytologic evaluations were found to 
be abnormal, which in our category included Classes 
UI, IV, and V, were instructed to have: (1) A repeat 
Papanicolaou smear, (2) treatment and repeat 
‘Papanicolaou smear, and (3) referral for a histologic 
verification. l 


Classification of smears. A variety of authors have 
written about the desirability of dropping the old 


numerical classification system and designating all 
smears descriptively. In practice, however, it is quite 
difficult to undo the familiarity of working for two 
decades with a numerical system. Therefore, we have 
routinely used both the numerical end descriptive 
systems to classify abnormal smears. The numerical 
system is the basis for computer input. Since the onset 
of the program, we have obtained data regarding 
treatment and follow-up of patients with abnormal 
cytology. 


Results and follow-up 


This report is based on a retrospective analysis of 
computerized data available from January 1, 1962, 
through May 31, 1969. All patients included in this 
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Fig. 3. Cytology distribution of 58 patients with abnormal 
smears by class, age, and race, from January 1, 1962, to May 
31, 1969. 


study were considered to be medically indigent, and 
the population screened originated from the more 
densely populated and underprivileged socioeconomic 
clusters within the city of Chicago. The study cohort 
was composed of 33,641 teen-age patients through age 
19; 3,817 were white, and 29,824 were nonwhite. Of 
this group, 58 patients had abnormal cytology; six 
white patients had Class HI smears, a rate of 1.6 per 
thousand. Forty-eight nonwhite patients had Class III 
smears, a rate of 1.6 per thousand. It is interesting to 
note that the rate per thousand is identical for this age 
group. The cumulative total Class II] smears for white 
and nonwhite patients was 54, a rate of 1.6 per 
thousand. Four nonwhite patients were included 
within the Class IV category, or 0.1 per thousand. 
There were no Class V smears in this study group. The 
58 patients represent a combined rate for Classes III 
and IV of 1.7 per thousand (Table I and Figs. 1 and 2). 

Evaluation of the 58 abnormal smears observed in 
these teen-age patients revealed the data which are 
detailed in Fig. 3. It is significant that 45 (76 per cent) 
of these patients were 18 and 19 years old. 

Repeat smears were requested on all patients. Some 
were difficult to obtain because the postpartum pa- 
tients had visited the Chicago Board of Health Clinics 
for the first time while in the third trimester. 

Twenty of the 58 patients were referred to hospitals 
for histologic verification. The results of these referrals 
are detailed as follows: Of the 20 patients referred, 
seven had cytologic studies only; four smears were 
Class I and three were Class II. Two patients had 
biopsies only; five had biopsy and conization, three had 
conization only; three had conization and curettage. 
These procedures yielded two benign lesions and seven 
dysplasias. Of the four patients with carcinoma in situ, 
one had a vaginal hysterectomy with residual car- 
cinoma in situ in the surgical specimen. She was 18 
years old (gravida 6, para 3). 
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Of 38 nonreferred patients, 25 were lost to follow- 
up, nine were uncooperative, three were treated and 
had repeat cytology, and one had a smear which 
reverted to Class I. 

Of the 58 abnormal cases, 47 (79 per cent) were 
either pregnant or postpartum. The gravidity and 
parity of this group are detailed as follows: Of the 58 
patients, 47 had a gravidity range of one through six. 
Of this group of 47 patients, 35 had a parity range of 
one through five. The parity and gravidity for 11 of the 
58 patients were classified as “unknown.” 

One hundred and thirty-nine Papanicolaou smears 
were recorded for these 58 abnormal cases by the 
Board of Health Cytology Laboratory and 23 smears 
were*taken by referral hospital cytology laboratories. 
This is a composite total bf 162 cytology smears. 


Conclusion and summary 


When establishing criteria for the implementation of 
a mass cytology screening program in a specific target 
population, one of the most important consideratigns 
should be age grouping. The Chicago Board of Health 
has reduced the number of Papanicolaou smears taken 
on young women under the age of 19, However, this 
approach does not exclude women under age 19 who 
epidemiologically and/or clinically warrant the im- 
plementation of a Papanicolaou smear. In Chicago, 
from 1962 through 1969, approximately 25 per cent of 

. the total patient load were teen-agers under the age of . 
19 who were being screened annually in Chicago 
Board of Health Clinics. These data and our experi- 
ence with the female teen-age population utilizing the 
Chicago Board of Health Clinics suggest that our 
efforts should be concentrated in the higher risk age 
population for Papanicolaou smear screening. 

The Chicago experience reinforces the concept that 
epidemiologic selection of populations to be mass ' 
screened is an imperative course of action if fiscal 
effectiveness and responsibility are considered ma- 
jor objectives. It is obvious that epidemiologic factors 
such as degree of risk, racial and ethnic medical atti- 
tudes, socioeconomic stratification, and other demo- 
graphic characteristics should be considered as 
important variables in determining the selective pop- 
ulations for all public health Papanicolaou screening 
programs. 

It is our consensus that cervical Papanicolaou 
screening efforts should be focused on “high-risk” 
populations. This concept in no way excludes any 
teen-age girl from having a cervical Papanicolaou 
smear taken when epidemiologically and/or clinically 
warranted, with the use of Friedell’s biologic age of 
cervix formula. 
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Association of estrone with the development 


of endometrial carcinoma 


HARRY K. ZIEL, M.D., F.A.C.0.G. 
WILLIAM D. FINKLE, Pu.D. 
Los A California 


. > 


Although dee clinicians suspect estrogen as the prime cause of endometrial carcinoma, ‘a 
retrospective study showed the following among postmenopausal women: 70 per cent of 
those with endometrial carcinoma and only 23 per cent of matched control subjects used 
estrogen systemically. Endometrial. cancer developed an average of five years earlier in 
those taking than in those not receiving estrogen. Forty-two per cent of those with 
endometrial cancer had received estrogen three years or more. Most significanily, e 
conjugated estrogens were used by 89 per cent of postmenopausal cancer patients who had 
received any estrogenic substance. The increased risk of endometrial cancer for all 
patients receiving conjugated estrogen (the risk ratio) was 7.4. This risk ratio increased 
with duration of conjugated estrogen exposure, from 4.6 in patients with less than three 
years’ exposure to 9.2 in patients with three or more years’ exposure. 


AMONG THE 1.1 million subscribers to the Kaiser 
Foundation Health Plan in Southern California, our 
gynecologic tumor service has noted an increase in the 
detected incidence of endometrial cancer while the 
incidence of invasive cervical cancer has diminished. At 
the Los Angeles Kaiser Permanente medical center, the 
ratio of endometrial to invasive cervical cancer is now 
5.5:1. In addition, for every 3.6 patients with en- 
dometrial cancer, an additional patient with its fre- 
quent precursor, atypical endometrial hyperplasia, is 
treated by hysterectomy but not tallied in the tumor 
registry. The histologic distinction between atypical 
hyperplasia and carcinoma is often subtle; and since 
early endometrial carcinoma and severe atypical en- 
dometrial hyperplasia are treated identically, conserva- 
tive pathologists tend to downgrade borderline lesions. 
Accordingly, the full magnitude of the shift toward 
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endometrial carcinoma may not be appreciated from 
incidence data alone. 

Two known factors may accoun for this shift. 
Contemporary treatment methods have mainly elimi- 
nated cervical intraepithelial neoplasia before invasion” 
occurs, and the aging of the nation’s population 
increases the number of women at risk of endometrial 
cancer. Reported here are the results of our search for 
a third epidemiologic factor that might contribute to 
the increasing incidence of endômetrial carcinoma. 


Subjects and methods 


During the 42 months from July, 1970, to January, 
1974, the diagnosis of endometrial carcinoma was 
made in 94 women at the Kaiser Permanente Medical 
Center, Los Angeles; these 94 women comprise the 
patients of the study group. Two control subjects for 
each patiertt were randomly selected from a computer . 
printout of the Health Plan subscribers in the geo- 
graphic area served-by this medical center, excluding 
women who had undergone hysterectomy. The control | 
subjects were matched for age within one year of the 
patient’s age, area of residence by postal zip code, and 
duration of Health Plan membership (the control 
subject had been a member atleast as long as the 
matched patient). The control survey determined the 
percentage of women who had received estrogen 


e 


s 
736 Ziel and Finkle 


Table I. Average ages of 94 patients with 
endometrial cancer 






Premenopausal 


(years) 
(No. = 15) 






Postmenopausal 
(years) 
(No. = 79) 









Estrogen therapy 





No estrogen 43 (No. = 12) 63 (No. = 14) 
Receiving estrogen 47 (No.= 3) 58 (No. = 65) 
: i 57 


All patients 


Table II. Estrogen therapy of 13 premenopausal 
patients with endometrial cancer and 26 matched 
control subjects (percentages) 







Control 
subjects 
(No. = 26) 





Estrogen therapy 





No estrogen 


Conjugated estrogens* 15 4 
Other estrogens 8 0 
Conjugated estrogens 

and other estrogens 8 0 


Premarin, Ayerst Labs., Div. American Home Products 
Corp., 685 Third Ave., New York, New York 10017. 


systemically during the study period, the duration of 
drug administration, and type of estrogen(s) adminis- 
tered. 

To avoid information bias which could result from 


.the more probing clinical history taking after the 


cancer had been identified, a medical records clerk 
requested all records from the record room, deter- 
mined the date of diagnosis of disease for each patient, 
then concealed all information in the record from the 
year before diagnosis to the present. The same period, 
by dates, was concealed in the control subjects’ records. 
The records were then given to an abstractor, who 
filled out the abstract form without knowing whether 
the record was that of a patient or a control subject. 


Results 

Endometrial carcinoma occurred before the meno- 
pause in 13 (14 per cent) and after the menopause in 
81 (86 per cent) of the 94 patients. ; 

Endometrial carcinoma developed five years earlier 
on the average in the postmenopausal women who 
received estrogen than in those postmenopausal 
women who did not receive estrogen (Table I). 

Among the premenopausal women, 4 (31 per cent) 
of the patients with cancer but only one (4 per cent) of 
the control subjects had received estrogen (Table I). 
Among the postmenopausal women, in sharp contrast 
with the 23 per cent of the control subjects, 70 per cent 
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Table III. Estrogen therapy of 81 postmenopausal - 
patients with endometrial cancer and 162 matched 
controls (percentages) 












Control 
subjects 
(No. = 162) 





Patients 
Estrogen therapy 





No estrogen 
Conjugated estrogens* 
Other estrogens 7 6 
Conjugated estrogens 
and other estrogens 


*Premarin. 


Table IV. Duration of estrogen use among patients 
with endometrial carcinoma (percentages) 






Duration 
(years) 


<3 17 15 17 
3-24 42 15 38 
Unspecified 11 0 10 
Not used _30 69 _35 
Total 100 99 100 


of the patients with endometrial cancer had received 
estrogen (Table III). ‘Fifty-one (63 per cent) of the 
postmenopausal patients with cancer had received 
conjugated estrogens (Table III). 

Forty-two per cent of the postmenopausal patients 
with cancer had received estrogen for three years or 
longer (Table IV). Sixty-three per cent of the post- 
menopausal patients with cancer had received conju- 
gated estrogens (Table III). l 

The risk ratio (the likelihood of developing cancer, 
given exposure to exogenous estrogen, relative to the 
likelihood of, developing cancer without such expo- 
sure) based upon all patients receiving conjugated 
estrogens for periods up to 24 years was estimated to 
be 7.4 (Table V). 

If duration of exposure correlates directly with the 
incidence of disease, then increased duration of 
exposure should be reflected directly by heightened 
incidence of disease. Table VI discloses that the 
duration of use of conjugated estrogens correlates with 
an increased risk of endometrial cancer. It is important 
to note that the risk ratio was calculated for conjugated 
estrogens only, not for all estrogens. Since conjugated 
estrogens comprised the bulk of prescribed estrogen, 
adequate case numbers were available only for conju- 
gated estrogens and not for other estrogen prepara- 
tions to support data showing ok of neoplasia with 
estrogen.. 
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Comment 


The great frequency with which estrogens are 
prescribed to menopausal women is explained by the 
goals of gynecologic management of women past the 
childbearing age. Gynecologists, like all primary care 
physicians, seek to prevent coronary atherosclerosis 
and osteoporosis. Because they desire the preservation 
of cosmetic youth and the unflagging libido of the 
patients, physicians have championed estrogen re- 
placement therapy in the hope of attaining a maximal 
quality of life for their patients. 

It is a pharmacologic truism that drugs possessing a 
highly beneficial therapeutic index inescapably have a 
low margin of safety. This maxim applies to estrogen 
therapy. Induction of hypercoagulation states such as 
pulmonary embolus and stroke, as well as diabetes and 
hypertension, are documented accompaniments of 
estrogen use; yet well-meaning physicians frequently 
prescribe these hormones, giving some patients estro- 
gen even before the menopause and continuing it in 
some for the duration of their lives. Adverse effects 
may become statistically manifest only after years of 
exposure to exogenous estrogen. By then, many 
patients have become psychologically addicted to 
estrogen and strenuously object to its discontinuance. 
These chronically exposed women are uniquely 
jeopardized. 

As this study has shown, the duration of estrogen use 
correlates directly with the risk of endometrial 
cancer. Among postmenopausal women receiving es- 
trogen, malignant neoplasia develops five years earlier 
on the average than in women who do not use such 
hormones. 

Conjugated estrogens were used by 89 per cent of 
the postmenopausal patients receiving some form of 
estrogen. Since the principal steroid component of 
conjugated estrogens is sodium estrone sulfate, con- 
stituting not less than 50 per cent of the steroid 
composition, we must look upon estrone with particu- 
lar suspicion as a possible carcinogen. 

Age, duration of Health Plan membership, and area 
of residence were matched with control and study 
patients. Other suspected correlates of risk of develop- 
ing endometrial cancer such as lower parity, excessive 
weight, and older age of menopause were also 
evaluted. Risk ratios and confounding effects were 
calculated from data bearing on these variables. These 
other correlates of risk were essentially similar in the 
study and control groups. Only conjugated estrogens 
use stood out as a characteristic of the cancer group, 
differentiating it from the control group. 

Other drug use was monitored. Risk ratios were 
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Table V. Risk ratio (see text for definition) for 
patients and control subjects using or not using 


conjugated estrogens* 












p Control 
Patients subjects 
Estrogen therapy (No. = 94) (No. = 188) 





Receiving conjugated 54 (A) 29 (B) 
estrogen* 
No conjugated 40 (C) 159 (D) 
estrogen $ 
: q eana. (AD) 
Crude risk ratio: (BC) 7.4 
*Premarin. 


Tablé VI. Risk ratio of endometrial carcinoma 
related to duration of cofjugated estrogen* 
administration 


Exposure to conjugated estrogen (years) | Risk ratio 


0 1.00 
1-2.9 i 4.6 
3-24 92 ° 


*Premarin. 


e 
calculated for diazepam, reserpine, and thyroid of 0.7, 
0.5, and 0.9, respectively. Risk ratios of 1.0 or less 
suggest no positive association with arcinogenesis. 

The indication for prescribing conjugated estrogens 

‘was to moderate vasomotor symptoms in 72 per: 
cent of the cancer patients and 71 per cent of the 
control subjects. Estrogen therapy was not directed 
toward patients predispésed to endometrial neopla- 
sia but rather for symptomatology common to both 
groups. . e 

With 15 per cent of the control population receiving 
conjugated estrogens and the risk of devéloping 
endometrial cancer multiplied 7.4 times thereby, why 
have we not witnessed a profound surge of new 
patients with malignancy? First, our tumor registries 
tell us that we have, in fact, begun to note such an 
increase far greater than expected from Health Plan 
growth. Sixty-eight cases in 1971, 89 cases in 1972, and 
121 cases in 1973 were diagnosed. 

Second, the risk ratio is closely tied to duration of 
estrogen exposure. A large population must receive 
estrogen for years to trigger an explosion of new cases. . 
The “estrogen forever” philosophy has fortunately not 
dictated the standard therapy of the menopause, with 
estrogen use limited to only 23 per cent of our 
postmenopausal population. 

Third, when postmenopausal bleeding occurs, 
gynecologists quickly establish the presence of any 
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premalignant alterations by endometrial biopsy and 
currettage. For every 3.6 hysterectomies done for 
endometrial cancer at this medical. center, another 
hysterectomy is performed`for atypical endometrial 
hyperplasia. Hysterectomy for precursor lesions may 
reduce our ultimate incidence of endometrial cancer 
by 21.8 per cent if we assume that all atypical 
hyperplasias would ultimately become cancer. 

Fourth, pathologists are conservative in diagnosing 
cancer. They realize that atypical endometrial 
hyperplasia and well-differentiated endometrial cancer 
are treated identically. Accordingly, pathologists may 
downgrade borderline lesions so as not to stigmatize 
patients with a cancer label. 

Fifth, the incidence of hysterectomy in the United 
States is increasing.» ? The standard incidence figures 
for endometrial cancer fail to correct for the growing 
number of women in the population at large who are 
not at risk, women who have had hysterectomy. To be 
meaningful, the incidence rate for endometrial cancer 
sheuld be reported as the number of new cases per 
100,000 female subjects with an intact uterus. 

"Cook and Dodds,’ in 1933, Perry and Ginzton,* in. 
1937, and Gardner," in 1944, demonstrated the 
carcinogenicity of estrogenic substances in experimen- 
tal animals. The coexistence of hyperplasia and. 
adenocarcinoma in the human endometrium first came 
to light as early as 1900, when Cullen® described and 


.superbly illustrated what he interpreted as a noninva- 


sive form of endometrial cancer. Taylor,’ in 1932, 
confirmed that observation. Loeb,’ Gusberg,® and 
Hertig and Sommers” later recognized the histolégic 
stepping-stones from endometrial polyp through cys- 
tic, adenomatous, , and atypical adenomatous 
hyperplasia to carcinoma in situ. and endometrial 
carcinoma. Because either exogenous or endogenous 
estrogen may induce these hyperplastic changes in the 
noncyclic endometrium, a few investigators!” have 
suspected that estrogen is the trigger for malignant 
endometrial transformation in the genetically suscépti- 
ble woman. The clinical entities infertility, diabetes, 
polycystic ovaries, and the “bloody” late menopause all 


` have a common denominator: failure to ovulate. 


Anovulation creates the hormonal milieu of continu- 
ous low-level estrogen stimulation in which endome- 
trial neoplasia may arise. Such an environment is also 
created by functiéning granulosa-theca cell ovarian 
tumors; endometrial cancer .is associated with as 
many as 27 per cent of these neoplasms. Conversely, 
endometrial cancer is rare in the surgically castrated 
woman and in the girl with ovarian dysgenesis, unless 
physicians provide estrogen replacement. 
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Why, then, should endometrial cancer be more 
rampant when the ovary ceases to secrete estrogen 
after the menopause? Siiteri and associates??? found 
that the peripheral tissues of the body aromatize 
endogenous adrenal androstenedione to estrone. In 
women with’ postmenopausal bleeding or hyperplasia 
or carcinoma of the endometrium, rates of conversion 
of androstenedione to estrone are double or triple that 
of normal. Siiteri and colleagues observed that estrone 
production increases proportionately with body 
weight; thus, obesity is a major factor favoring estrone 
elaboration. In a lesser degree, advancing age makes 
an increasing contribution to heightened conversion of 
androstenedione to estrone. Last, Siiteri and co- 
workers reported that chronic liver disease blocks the 
conversion of androstenedione to 17-ketosteroids, 
resulting in higher levels of androstenedione, from 
which higher levels of estrone are derived. Confirming 
these findings, Schindler and associates? noted that 
adipose tissues taken from patients with endometrial 
cancer converted androstenedione to estrone at rates 
nearly four times those in tissues taken from control 
subjects without cancer. Siiteri and MacDonald’! 
stated, “This strong clinical and laboratory correlation 
between endometrial neoplasia and the exclusive 
production of the weaker estrogen, estrone, is a most 
provocative finding meriting further study to ascertain 
if a causal relation exists between the two.” 

Smith and associates” and Ziel and Finkle” reported 
in December, 1975, the association of endometrial 
carcinoma with conjugated estrogen use. 

Sodium estrone sulfate is the principal steroid com- 
ponent of conjugated estrogens and of esterified 
equine estrogens*; piperazine estrone sulfatet is the 
sole component of another, less commonly prescribed 
estrogen. High levels of estrone, either endogenously 
derived from adrenal androstenedione or exogenously 
supplied in conjugated estrogen, create an endocri- 
nopathic environment that may trigger endometrial 
cancer in the genetically susceptible patient. 

The endometrium is capable of converting estrone 
to estradiol?® Estradiol has ten times the estrogenic 
activity of estrone. This intracellular conversion of 
estrone to estradiol in the endometrium may account 
for, the carcinogenicity of estrone and, therefore, of 
conjugated estrogens. 


*Femogen, Fellows Medical Mfg. Co., Inc., Subsidiary of 
Chromalloy Amer. Corp., 12741 Capital Ave., Oak Park, 
Michigan 48237. 

tOgen, Abbott Laboratories, 14th & Sheridan Rd., North 
Chicago, Illinois 60064. 
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Conclusion 


The prolonged administration of estrogen, estrone, 
in particular, appears to enhance the risk of endome- 
trial neoplasia. It would seem worthwhile to withhold 
estrogen therapy except where its benefits clearly 
outweigh its known risks. 

The current vogue of considering the menopause to 
de a disease state caused by estrogen deficiency and 
measured solely by the cessation of menstruation is the 
conceptual basis of the statement frequently made by 
endocrinologists: “I treat hypothyroidism with thyroid 
and adrenal insufficiency with cortisone. Why not treat 
ovarian failure with estrogen?” However, cessation of 
ovarian function simply denotes aging of the ovaries 
with depletion and atresia of the follicular apparatus. It 
indicates the diminution of estrogens to a level at which 
menstruation ceases rather than an absence of estro- 
gen. To argue that cessation of menstruation dictates 
estrogen replacement is to ignore the contribution of 
estrone that is normally derived from adrenal andros- 
tenedione. 
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The endocrinologist who gives estrogen as treatment 
for the menopause is hoping to prevent senescence. 
His patient is readily deluded by her wish to preserve 
her figure and by her physician’s implication that 
estrogen promises eternal youth. In a rational ap- 
proach to therapy, risk is weighed against benefit. 
In long-term estrogen replacement therapy, particu- 
larly where estrone is used, risk may outweight benefit. 
The data presented here strongly suggest an associ- 
ation of endometrial neoplasia with estrogen admin- 
istration. 


The authors acknowledge the contribution of our 
abstractors for the study: David Harrison, Susan 
Lieberman, Mary Ramho, and Sandra Tyson. We 
recognize the assistance of Ruth Straus, who, having 
redd a draft of this paper, injected precision into our 
grammar, clarity into our expression, and vitality into 
our presentation. 
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Ventilatory and blood gas changes during 
laparoscopy with local anesthesia 
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A study was performed on a series of healthy patients undergoing laparoscopy for tubal 
ligation with local anesthesia in a non—operating room setting. Ventilatory parameters, 
blood gas, pH, blood pressure, and pulse were monitored. The results revealed that no , 
adverse effect on hemoglobin saturation or carbon dioxide exchange were found when 
fentanyl alone was used as a supplementary analgesic. An occasional vagal reflex was 
observed, and it is recommended that an intravenous line be established in the event that 


pharmacologic intervention should become necessary. Nitrous oxide produced less 
discomfort than carbon dioxide as the inflation gas with this minimal analgesia. 


IN RECENT YEARS, laparoscopy for diagnostic proce- 
dures and tubal ligation has become a clinically useful 
procedure. Because of the shortage of hospital beds 
and ancillary personnel required for in-hospital care 
and general anesthesia, a study was undertaken to 
determine the safety of outpatient laparoscopy with 
local anesthesia-in a non-operating room setting. The 
study, which was performed in the clinical research 
unit of the North Carolina Memorial Hospital, was 
designed to simulate the outpatient clinic environment 
and was carried out on healthy patients with local 
anesthesia supplemented by a short-acting narcotic 
analgesic. Ventilation, carbon dioxide exchange, blood 
gases, and pH were studied with reference to the safety 
of the procedure. 


Methods 


The subjects were’15 women, Class I (ASA), between 
21 and 42 years of age who were chosen at random. All 
were advised of the study, and informed consent was 
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obtained. Prior to the procedure, each patient had a 
medical examination, complete blood count, urinalysis, 
and Papanicolaou smear which were within normal 
limits. 

The outpatients presented to the Clffical Research 
Unit after fasting and without premedication. An in- — 
travenous line was established. After Allen’s' test to 
evaluate patency of the collateral circulation to the 
hand, a percutaneous arterial catheter (20 gauge) was 
inserted into a radial artery with local anesthesia. This 
was connected to a pressure transducer and used for 
blood pressure and pulse recording as well as arterial 
blood gas and pH sampling (Fig. 1). i 
` Minute ventilation (Vz), tidal volume (Vr), respira- 
tory rate (f), and vital capacity (VC) were determined 
by electronic integration of air flow, measured with a 
pneumotachograph* and a differential pressure trans- 
ducer.t The pneumotachograph was calibrated over a 
wide range with known volumes of room air. ` 

The per cent of expired carbon dioxide was 
continuously sampled at the patient’s mouthpiece and 
measured with an infra-red carbon dioxide analyzer.¢ 
End tidal Pog (Prog) was measured in samples of gas 
taken from the mouthpiece with the use of .the’ 
synchronous pulse generator method described by 
Roberson and associates.” The patients breathed 

*Fleish No. 3, Instrumentation Associates, Inc., 17 W. 60th 
St., New York, New York 10023. 

tSanborn 270. 

Godart capnograph, Instrumentation Associates, Inc. 
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Fig. 1. Data-collecting apparatus. 


through a low-resistance Hans-Rudolph valve which 
enabled collection of expired gas in 100 L. Douglas 
bags for measurement of mixed expired carbon. 
dioxide (PECO2), oxygen (Pgo,), and gas volume (Vz). 
All blood gas and expired air analyses were performed 
on a pH and blood gas analyzer.* Gas volumes were 
measured with a wet test gas meter and corrected to 
standard pressure temperature, dry, and body tem- 
. perature and pressure, saturated, and for the volume - 
of expired gas extract by the carbon dioxide analyzer. 
Continuous blood pressure and intraperitoneal pres- 
sure, when appropriate, were measured with pressure 
transducers.t The appropriate measurements were 
recorded by a thermal recording system.§ Standard 
calculations were used for ratios of dead space to tidal 
volume (Vp/V-r), hemoglobin saturation (Saoz), and 
carbon dioxide production. 


Experimental protocol 


The study consisted of five observation periods 
during which the experimental data were collected. 
Pre- and post-operative control periods were employed 
for collection of base-line data, and three ‘intraopera- . 
tive collection periods were chosen to coincide with 
times of maximal stress which were deemed most likely 


*Model 113, Instrumentation Laboratory, Inc., 113 Hate. 
well Ave., Lexington, Massachusetts 02173. 

tPrecision Scientific Co., 3737 W. Cortland St., Chicago, 
Illinois 60647. 

tModel MPI7, Micron Instruments, Inc., 1519 Pontius 
Ave., Los Angeles, California 90025. 


§Series 8800, Hewlett-Packard Co., 


1501 Page Mill Rd., 
Palo Alto, California 94304. , 


to compromise respiratory function and to produce 
measurable changes in ventilation. 

The patients were allowed to rest in the supine 
position until they appeared calm, breathing was 
regular, and blood pressure and pulse rate were stable. 
The mouthpiece was inserted, and the patients again 
were allowed to rest. 

Preoperative control period (supine position). Dur- 
ing a three-minute period, expired air was collected. 
Duplicate blood gas samples were obtained in sealed 
glass syringes and stored in ice for latez analysis. At the 
end of the three-minute period, the VC was measured 
in triplicate. l 

Period after narcotic administration (supine posi- 
tion). The patients were given fentanyl (approximately 
2 ug per kilogram intravenously, and, when evidence 
of narcosis was apparent, e.g., decreased respiration, 
blood pressure, and pulse rate and changes in sen- 
sorium, the above measurements were repeated. 

The duration of the data-collecting periods after 
fentanyl was administered was approximately 25 
minutes—short enough so that narcosis was present 
during all observation periods and the patients. would 
be reasonably comfortable. l 

Period after twenty-degree Trendelenberg tilt 
(lithotomy position). The patients were placed in the 
lithotomy position with a 20-degree Trendelenberg tilt, 
and, after five minutes, the measurements were 
repeated. 

Period after establishment of pneumoperitoneum 
(lithotomy position with 20 degree Trendelenberg 
tilt). The pneumoperitoneum was established with 
carbon dioxide and nitrous oxide used as the inflation 
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Fig. 2. Ventilatory parameters, plotted as mean values, with 
bars representing standard errors of the means, are Ve, VC, 
Vr and f in each observation period. (*The t test was signifi- 
cant at p < 0.01.) 


gas, and an intra-abdominal pressure of 12to 18 cm. of 
water pressure was maintained. The measurements 
were repeated. The tubal sterilization procedure was 
accomplished by the laparoscopic clip method of Hulka 
and associates? with local anesthesia as described by 
Fishburne and colleagues.* 

Postoperative control period (supine position). The 
pneumoperitoneum was terminated; the patients re- 
turned to the supine position, and the measurements 
were repeated. 


Results 

Ventilatory changes (Fig. 2). After the administra- 
tion of fentanyl, the mean Ve decreased due to a 
decrease in Vr, and the f remained essentially the 
same. In the Trendelenberg position, the Vg increased 
slightly due to an increase in f with the. Vr being 
essentially unchanged. After the pneumoperitoneum 
was established, the Vg increased because of a rise in f 
associated with a small decrease in the Vr. The mean 
VC decreased significantly. On return to the control 
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Fig. 3. Carbon dioxide exchange, plotted as mean values, with 
bars representing standard errors of the means, are pä, 
Pacos, PECO: (millimeters of mercury), Vof Vr ratio, and base 
excess (BE) for each observation period. (*p< 0.1, not 


significant.) > 


supine position, the mean Vg increased above the 
preoperative control level because of awincrease in f 
„but with a slightly smaller Vy than the original control 
“valve. The mean VC returned to a lower value than the ° 
original control level. 

Carbon dioxide exchange (Fig. 3). There were no 
significant changes in arterial carbon dioxide tension 
(Paco), pH, or base excess throughout the procedure. 
The mean Paco, and pH were consistent‘with an acute 
hyperventilation state. The mean mixed Pgco, di- 
minished slightly after the administration of fentanyl 
but returned to the-control value when surgical stimu- 
lation was instituted. 

The mean Vp/Vr increased after the administration 

of fentanyl but returned to approximately the control 
value during the rest of the procedure: 
_ Oxygenation parameters (Fig. 4). The mean partial 
pressure of end tidal oxygen (Pero) and arterial 
oxygen (Pao) decreased after the administration of 
fentanyl, then gradually increased during the rest of 
the procedure. The mean arterial Sao; remained in the. ° 
high normal range and never fell below 96.2 per cent 
saturation. The lowest Saos in any of the patients was 
92 per cent, and in that particular patient the 
hemoglobin was 13 Gm. per cent, giving an oxygen 
content of 18 ml. of oxygen Ee 100 ml. of blood, well 
above hypoxic levels. 
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Fig. 4. Oxygenation parameters, plotted as mean valués, with 
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Fig. 5. Per cent change in carbon dioxide production from 
control values during observation periods. Continuous line is 
used to depict the times when CO, was the inflating gas. The 
broken line represents nitrous oxide as the inflating gas. Also 
plotted in millimeters of mercury (torr) are the respective 
Paco, values for each group. (*p < 0.001.) 


Carbon dioxide production (Fig. 5). Carbon dioxide 
production (absorption) when it was used as the 
inflating gas was significantly greater as contrasted to 
the situation which obtained when nitrous oxide was 
used. No significant change in the Paco, was seen 
regardless of whether carbon dioxide or nitrous oxide 


* „was used as the inflating gas. 


Comment l ; 

Although the patients appedred calm, with steady 
vital signs, and admitted no undue stress or anxiety 
when questioned, it is apparent from the Pacos, base 
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excess, and pH determinations that all were hyperven- 
tilating and exhibited acute respiratory alkalosis. The 
mean initial Paco, was 30 mm. Hg and never increased 
significantly. This is often a difficulty in using un- 
trained volunteers for the study of ventilation while the 
patient is awake. The control of respiration in patients 
who are awake versus anesthetized patients is very dif- 
ferent as pointed out by Fink.® 

Another factor influencing the observed lack of 
change in the Paco, is the data-collecting interval. 
When carbon dioxide is excessively expired, body 
stores decrease. As ventilation decreases, it takes time 
to replace these stores of carbon dioxide, and the Paco, 
will not reflect the increase until the stores have 
reaccumulated and are in equilibrium with the arterial 
carbon dioxide tension. The time constant is four 
minutes, and it takes five time constants or 20 minutes 
to reach 99 per cent equilibrium.’ This is made 
apparent in the observations after the administration 
of fentanyl. The mean Vps decreased 3,000 ml. per 
minute, but the Paco, increased only 1 mm. Hg. Since 
fentanyl reaches peak activity in three to five minutes, 
the time interval between observations was not suffi- 
cient to allow equilibrium to be obtained. 

The large increase in Vg during the pneumoperi- 
toneum was brought about by an increase in f with a 


` small decrease in V even though the patierits had suf- 


ficient VC to increase the Vy. However, as pointed out 
by Mead,’ the principal site of the sensory end of the 
control mechanism for respiratory rate is in the lungs. 
The mechanical compression of the lungs produced by 
the elevated diaphragm arising from the Trendelen- 
berg tilt and the pneiumoperitoneum may have pro- 
duced an increase in frequency of afferent impulses 
which would help to compensate for the increased 
work load by stimulating an increase in the rate of 
breathing. The optimal breathing pattern (rate and 
depth) is that which produces the least cost in terms of 
respiratory work (Otis and co-workers®). These patients 
minimized ventilatory work by increasing respiratory 
frequency with a resultant decrease in Vy. 

Pain probably played some part in the changed 
pattern of breathing as suggested by the postoper- 
ative control value in which Vg was greater than 
the preoperative control level by virtue of an in- 
creased f but slightly smaller Vy (Fig. 2). However, our 
data were not acquired during the actual surgical 
manipulation so no data are available to substantiate 
any conclusions. 

The Vp/Vr ratio is dependent on Paco, and Pgco, 
and is an expression of physiologic Vp in relation to Vr. 
As the ratio is increased, it reflects an increase in the 
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fraction of ventilation which is wasted and expresses 
the ventilation-to-perfusion ratio (V/a) inequality. This 
may be due to redistribution of inspired air to areas of 
low perfusion as well as redistribution of blood flow 
away from ventilated alveoli. 

In any event, the crux of the matter is whether or not 
the patient can compensate for this wasted ventilation 
by increasing the Ve in order to maintain normal Sao, 
and Pacos. The work of breathing will increase with an 
increased Vp/Vy ratio, but this increased respiratory 
work load was easily tolerated by the patients studied, 
` and no changes in arterial oxygen saturation and Paco, 
were noted. 

The Pao, and Sao, may be significantly reduced 
after the administration of narcotics.’ In this study, the 
effect of the short-acting narcotic was offset by the 
stimulation produced by the surgical procedure and 
did not significantly reduce the Sao, below high 
normal levels. 

Carbon dioxide is safe to use as the inflating gas 
because the increase in Veg during the pneumoperi-* 
toneum effectively expired the carbon dioxide ab- 
sorbed from the peritoneal cavity, and the Paco, 
never rose significantly. However, each patient who 
had carbon dioxide used as the inflating gas com- 
plained of much more abdominal and diaphrag- 
mic discomfort than those in whom nitrous oxide was 
employed. They also had mild lingering referred 
discomfort for one to two hours, presumably due to the 
hydration of carbon dioxide to carbonic acid. 

Our findings of adequate Sao, and normal carbon 
dioxide exchange differ from those of Alexander and 
associates. We suggest that these findings differ be- 
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cause diazepam* was given in addition to fentanyl in 
their study. Diazepam is a respiratory depressant and 
shifts the carbon dioxide response curve." It has not 
been determined whether the combination of diazepam 
and fentanyl is additive or.potentiating in depressing 
respiration. 

Three patients had significant vagal reflexes man- 
ifested by hypotension, bradycardia, and nausea pre- 


- cipitated by uterine manipulation. Atropine, 0.5 mg. 


intraveneusly, was used to successfully treat this 
situation. One patient had a mild vagal reflex which 
reversed itself upon cessation of the manipulation and 
administration of intravenous fluids. The vagal 
reflexes coincided with uterine manipulation and were 
more frequent in the retrodisplaced uterus; however, 
in a large series of 140 procedures,} a normal uterine 
position was no guarantee against vagal reflexes. The 
over-all incidence of vagal reflexes in the larger series 
was 14 per cent. It is imperative to monitor the patients 
closely at all times. 

The patients in whom nitrous oxide was used as the 
inflating gas tolerated the procedure well, had no 
misgivings, and stated that they would recommend the 
procedure.-The patients in whom carbon dioxide was 
used had much more discomfort and were not as 
enthusiastic about recommending the procedure. 

All patients were able to be discharged from the 
recovery room within three hours, andefour patients 
were sent home 45 minutes following the procedure. 

*Valium, 0.5 mg., Roche Labs., Div. Hoffmann-La Roche ` 
Inc., Roche Park, Nutley, New Jersey 07110. 


Fishburne, J. I., et al.: Personal communication. 
s 
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Carbon dioxide hysteroscopy 


ERNST G. BARTSICH, M.D., F.A.C.0O.G. 
THOMAS F. DILLON, M.D., F.A.C.0.G. 
New York, New York 


Hysteroscopy was performed on 75 patients undergoing a dilatation and curettage for 
routine gynecologic problems. For the distention of the uterine cavity carbon dioxide was 
used and found to be qn adequate medium to establish a pneumometra. It provided good 
visualization and was simple and safe to use for the hysteroscopic examination. Arterial 
blood-gas determinations revealed no change in the POs, PCO», and pH with carbon 
dioxide insufflation. There were no complications in this series. The advantages and 


applications of carbon dioxide hysteroscopy are outlined. 


THE DIRECT VISUALIZATION and exploration of the 
uterine cavity was introduced over 100 years ago and 
has been greatly improved with the development of 
fiberoptic instruments. For adequate visualization the 
uferine cavity, a shallow cleft, has to be distended. 
Various media have been used ‘in the past. Sterile 
water, rubber balloons,” ° sodium chloride solu- 
tions, 5 per cent dextrose in water solutions,” ê and 
dextran have been tried but no one achieved general 
acceptance. “One alternate method is to use carbon 
dioxide as the agent to distend the uterine cavity and 
establish the pneumometra. 

Carbon dioxide was used for uterine and tubal 
insufflation by Rubin"! as early as 1925. It was 
reintroduced in Europe for hysteroscopy in 1970 by 
Lindemann.*~® It has beer available in the Uhited 
States only recently and experience with it is limited. 
Carbon dioxide provides an absorbable medium for 
distending the uterus and achieves good visualization 
of the uterine cavity. 


Materials and methods 


The cervix is dilated to a No. 9 Hegar dilator. A 
vacuum adaptor (Fig. 1)* is placed against the cervix to 
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*Vacuum adaptor, hysteroscope, and hysteroscopy 
insufflator 2020S, Richard Wolf Medical Instrument 
Company, Rosemont, Illinois. 


prevent leakage of carbon dioxide. The hysteroscope 
(Fig. 2)* is then inserted through the adaptor and 
atraumatically advanced into the cervical canal. The 
carbon dioxide flow rate and the insufflation pressure 
can be predetermined with a quantity gauge in the 
hysteroscopy insufflator (Fig. 31,* which ensures con- 
stant flow and prevents fogging of the lens. The initial 
pressure setting should not exceed 80 mm. Hg, which 
provides adequate distention of the uterine cavity. The 
gas flow is interrupted once the predetermined pres- 
sure is reached, and an additional gauge continuously 
registers the actual pressure in the uterine cavity. 
Possible escape of gas through the cervix or through 
the Fallopian tubes will be registered in a sudden drop 
of pressure. The carbon dioxide flow is resumed 
automatically, which maintains distention of the 
uterine cavity during investigation. Less than 100 c.c. 
of carbon dioxide are sufficient for the entire proce- 
dure. 

A 150-watt lamp as a power sourcet provided 
sufficient light for observaticn and diagnosis. A 
300-watt lamp was utilized for photography. An 
Olympus OM-1 camera with a 100 mm. lens and an 
Ektachrome-film ASA160 was used for photography. 

Hysteroscopy was performed on 75 patients between 
the ages of 22 and 58 undergoing a dilatation and 
curettage for routine gynecologic problems. Parity 
ranged from 0 to 8. The indications for the procedure 
are listed in Table I. The procedures were performed 
under general anesthesia. The endotracheal technique 
was used. The first 25 patients underwent blood-gas 


*Vacuum adaptor, hysteroscope, and hysteroscopy in- 
sufflator 2020S, Richard Wolf Medical Instrument Company, 
Rosemont, Illinois. 


t“Heavy Duty” fiber light projector D-5008-U, Richard 
Wolf Medical Instrument Company, Rosemont, Illinois. 
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Table I. Hysteroscopy 





Indications for procedure 
Menometrorrhagia 25 
Postmenopausal bleeding 8 
Laparoscopic tubal sterilization. ` 20 


Uncertain dates of last menstrual period. 
Chronic pelvic pain 5 
Intrauterine contraceptive device ae: 
Leiomyomata uteri 4 
Postpartum and postabortal bleeding 1 
(repeated D & C) 
Infertility : . 4 
Cervical dysplasia—cone biopsy 1 





: i 2 
determinations during the hysteroscopy or simulta- 


neous laparoscopy. 

At 5 to 7 minutes after the carbon dioxide had been 
started, serial arterial blood-gas determinations were 
per formed on 25 patients. In all cases blood was drawn 
anaerobically from the radial artery witha heparinized 
syringe and was analyzed immediately for Pos, Pcos, 
and pH. 

Fifteen patients underwent a laparoscopy simultane- 
ously with the hysteroscopic proceduré. Approxi- 

- mately 10 c.c. of indigo carmine was injected through 
the working channel on. the hysteroscope into the 
uterine cavity. The pressure in the uterine cavity was 
then increased steadily and the fimbriated ends of the 
fallopian tubes were observed through the laparoscope 
for spillage of gas bubbles. 

Following the hysteroscopic examination, a curettage 
of the uterine cavity was performed. Special attention 
was given to the areas of abnormal findings. 


Results 


The hysteroscopic findings are listed in Table H. A 
normal uterine cavity was found in 46 of 75 patients. In 
seven patients undergoing a hysteroscopic examina- 
tion, polyps were noted in the uterine cavity and 
removed. 

The intrauterine contraceptive d 
stainless steel bands—were located without difficulty, 
grasped with a forceps through the working channel of 
the hysteroscope, and extracted by removing the 
hysteroscope through the sleeve of the vacuum adap- 
tor. Submucous leiomyomata were appreciated in 
three of the patients with menometrorrhagia, one 
patient with leiomyomata uteri, and one patient with 
infertility. One patient underwent a hysteroscopic 
procedure after a repeated dilatation and curettage for 
postabortal bleeding and was found to have necrotic 
trophoblastic tissue in the anterior fundal area. Three 
patients with intrauterine adhesions on hysteroscopic 
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Fig. 1. Vacuum adaptor for CO, hysteroscopy. 


g . 


examination had been admitted and evaluatéd for 
pelvic pain, menometrorrhagia, and ‘infertility. In 
three. patients intrauterine pregnancies were diag- 
nosed and terminated. One patient with post- 
menopausal bleeding was found to have an adenocar- 
cinoma of the endometrium. A stenotic cervical os 
prevented the planned procedure in two patients. 
There were no postoperative complications in this 
series. 

The statistical analysis of the blood-gas determina- 
tions showed.no difference in Po, or Pco, in the 
samples taken prior to and during the hysteroscopic 
procedures (Table IJ). 

Escape of carbon dioxide through the Fallopian 
tubes was not observed with 80-100 mm. Hg in the 
uterine cavity. Once the pressure was increased over 
100 mm. Hg, however, the carbon dioxide did escape 





. 
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z E : cc g f =, . 
Fig. 2. Lumina-hysteroscope. Viewing angle 160°. A flexible probe (4) is in the working channel of 
the hysteroscope. A fiberoptic light-cable 7B) is attached to the hysteroscope. 





Fig. 3. Hysteroscopy insufflator 2020S. A, Quantity gauge with scale for pressure setting; B, pressure 
gauge for intrauterine pressure; C, flow-meter; D, gauge indicating amount of CO, used; E 
attachment for vacuum adaptor; and F supply and pressure in CO, tank. 


Şi 


-in most patients with normal Fallopian tubes. This was 


observed through the laparoscope and alb registered 


on the pressure gauge of the insufflator with a sudden 
drop in the predetermined pressure. 
Shoulder pain secondary to the carbon dioxide in the 


* „peritoneal cavity did not occur postoperatively. Bleed- 


ing from the endometrium, which. was occasionally 
encountered when the procedure was performed 
during the secretory. phase of the menstrual cycle, 
decreased or subsided entirely with the increase of 
pressure in the uterine cavity. 


The visualization of the tubal ostia was easier when 
the hysteroscopic procedure was performed during the 
proliferative phase of the cycle. A thick secretory 
endometrium can obstruct the tubal ostia. - 


Comment 


For adequate visualization of the uterine cavity a 
variety of media and instruments have been tried in the 
past and are still applied. Problems arising with the use 
of them have prevented a general acceptance. We 
found that carbon dioxide provides an adequate 


. 
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Table II. Hysteroscopy: Findings of hysteroscopic examinations 


` - No. of . ; 
patients Findings Indications 


46 Normal uterine cavity l Menometrorrhagia _ 
Postmenopausal bleeding 
Bilateral tubal ligation 
Pain 
Leiomyomata uteri 
Infertility 
Cervical dysplasia 

7 Polyps ` Menometrorrhagia _ 

Postmenopausal bleeding 
Bilateral tubal ligation 


7 Intrauterine contracraceptive device Intrauterine contraceptive device 


5 Submucous leiomyomata Menometrorrhagia 
: Leiomyomata uteri 
Infertility 
Necrotic trophoblastic tissue . - Postabortal bleeding 
Intrauterine adhesions Pain ; 
Menometrorrhagia 
Infertility 


Oo ee 


3 Intrauterine pregnancy Bilateral tubal ligation 


Cancer of endometrium f F Postmenopausal bleeding : 


od m 
o oe OO pe opet ps et GO T et OND 9 A OO Aa 


2 Stenotic cervical os Menometrorrhagia 


. Table III, Statistical analysis of blood-gas determination prior to and after 5 to 7 minutes of CO; hysteroscopy 





1 7.400 7.400 42.6 43.0 94.0 103.0 
2 7.480 7.370 34.0 43.0 128.0 108.0 
3 7.430 7.470 37.3 € 38.8 84.0 118.0 
4 7:470 7.360 31.3 46.1 80.0 790 2 
5 7.420 7.450 37.5- 36.5 82.0 76.0 
6 7.470 7.480 35.4 34.5 . 102.0 . e 105.0 
7 7.460 7.460 35.5 36.6 204.0 193.0 
8 7.500 7.520 379 ` 33.0 122.0 132,0 
9 7.360 7,390 42.9 38.1 68.0 77.0 
10 7.432 7.463 32.7 30.4 108.4 70.5 
1] 7.442 7.352 36.4 48.0 190.1 179.3 
12 7.464 7.460 35.5 35.6 204.0 193.2 
13 7.506 7.380 26.7 41.6 182.6 88.1 
14 7.339 7.394 41.6 28.6 195.4 198.0 
15 7.500 7.490 33.9 . 33.9 110.6 131.8 
16 7.372 7.363 43.8 A 114.8 116.4 
17 7.398 7.344 38.9 9.3 66.5 119.8 
18 7.429 7.422 42.1 43.0 94.3 103.0 
19 7.470 7.483 35.4 34.5 101.6 104.6 
20 7.429 l 7.450 37.5 36.3 82.3 75.7 
24 7.434 7.471 41.9 37.3 68.5 83.8 
22 7.475 7.362 - 31.5 46.1 80.2 79.4 
23 7.298 7.334 44.2 46.3 76.9 : 82.0 
24 7.484 7.375 34.0 43.8 128.0 108.1 
25 7.500 7.528 37.9 33.0 122.9 132.1 
Mean 7.438 7.423 37.1 39.3 115.6 ` 114.2 
S.D. +0.054 +0.058 +44 +5.8 +44.7 +39.0 


P0.193 NS PO.151 NS P0.793 l NS 
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Table IV. Hysteroscopy - 
. Indications for hysteroscopic ‘procedures 


. Abnormal uterine bleeding 

. Unexplained infertility 

. Uterine synechia and abnormalities 

Possible leiomyomata and polyps 

Examination of scars in the uterus after 

. cesarean section 

Location of intrauterine devices 

Biopsy of intrauterine and endocervical lesions 


Gr G0 NO pet 


mo. 





mediüm to distend the uterine cavity and insures good 
visualization. 

The risk to the nee is minimal with the use of 
controlled gas delivery systems. It has been alleged that 
fatal and near fatal accidents occurred with the use of 
other gas delivery systems. ! No complications have been 
reported since the introduction of the hysterostopy 
insufflator with a controlled carbon dioxide output. 
These systems deliver not more than the predeter- 
mined amount of 60 to 80 ml. CO, per minute at an 
also predetermined pressure, usually 80 to 100 mg. 
Hg. With the flow rate, pressure, and amount of 
carbon. dioxide , well controlled, the risks of gàs 
embolism aresquasi nonexistent. An adequate disten- 
tion of the uterine cavity is achieved and maintained. 
The procedure is easily performed and does not 
prolong roméine dilatation and curettage unnecessari- 
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Table V. Hysteroscopy 
Contraindications- 


Recent uterine perforation 
Advanced intrauterine pregnancy 
. Active pelvic inflammatory disease 
. Active uterine bleeding 

Cervical stenosis 


Ote pe Po 





ly. The hysteroscopic observation is usually completed 
within five minutes, and absorption of gas from the 
endometrium is minimal. Occasional gas bubbles— 
bubbles occur also with the use of Dextran and other 
fluids—do not interfere with the visibility and disap- 
pear within a short time. The amount of information 
obtained by direct visualization is enormous and the 
true nature and size of a lesion can be easily 
determined. . 

Indications for hysteroscopic examinations are listed 
in Table IV. 

Contraindications for a hidon procedure are 
few and are listed in Table V. 

Carbon dioxide hysteroscopy is a simple and safe 
method for the diagnosis of intrauterine disease. It has 
overcome many of the initial drawbacks of the 
procedure. While curettage is a blind procedure, 


hysteroscopy actually visualizes the uterine cavity and | 


helps to establish the correct diagnosis. 
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Dysplasia and carcinoma in situ of the uterine 


cervix: Prevalence in very young women (under age 22) 


A one-year study in a health plan population 
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An increased number of cervical epithelial abnormalities has been observed in women up 
to and including 21 years of age. The prevalence and incidence of dysplasia in 
adolescents and young women is increasing at a time when the incidence of cervical 
carcinoma is decreasing. We studied 247 women under age 22 with “other than 


negative” cytologic diagnoses identified during a one-year period (1973) in which 


approximately 27,500 women in this age group were screened. The prevalence rates of 
“other than negative” cytology and “other than negative” cytology with confirmed 
histopathologic abnormalities were 911,000 and 2.7/1,000, respectively. Repeat-smears 
andlor tissue specimens were obtained in over 70 per cent of these cases. The majority of 
abnormalities identified were mild or moderate dysplasia; however eight severe dysplasias 
and three carcinomas in situ were identified. Fifty-nine per cent of these women had a 
history of one or more pregnancies. Our findings emphasize the presence of dysplasia and 
carcinoma in situ in young women and suggest the need for re-evaluation of the age at 


which initiation of the Papanicolaou smear should be considered. 


CERVICAL intraepithelial neoplasia or dysplasia occur- 
ing in very young women is now recognized as a 
developing. medical and public health problem. Fer- 
guson® reported 72 “other than negative” 
Papanicolaou smears among a group of 1,500 women 
under age 19, 10 of whom had histologically proved 
carcinoma in situ. Other reports confirm the observa- 
tion of a varying prevalence of dysplasia and carcinoma 
in situ in young women with differences in occurrence 
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rate in the various communities and socioeconomic 
groups studies. 7 9, 13—16, 19, 22, 25, 26, 29, = 

We have studied the 1973 prevalence of “other than 
negative” cytologic diagnoses and the incidence of 
confirmed histologic abnormality and/or follow-up’ 
cytology in women under 22 years old. The population 
studied was drawn from a prepaid health plan 
population without economic or social barriers to 
prevent access to quality medical care. Our findings 
emphasize phe importance of providing routine cytol- 
ogy studies for sexually active women, regardless of - 
age. We consider the finding of a 9/1,000 “other than 
negative” cytology prevalence rate sufficient to warrant 
investigating this young patient population. 


Material and methods 


In 1973, 219,907 women of all ages were examined 
by the Papanicolaou smear technique (307,000 slides); 
27,508 (12.5 per cent) of these women were younger 
than 22 years old. All were members of the Southern 
California Kaiser Permanente Health Plan. Cytologic 
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Table I. Cytodiagnostic terminology 


“Key word” category | Some examples of descriptive cytodiagnoses 


Abnormal Mild to moderate dysplasia of any type 
(keratinizing, nonkeratinizing, 
metaplastic, mixed) 

Severe dysplasia versus carcinoma in situ 
of any type 

Invasive carcinoma, cervix; adenocarci- 

noma; metastatic tumor; sarcoma 

Atypical cellular changes not explained 
solely by infection, repair, or prior 
therapy and/or cannot exclude miid 
dysplasia`of cervix 

Benign squamous metaplasia, cellular 
changes or metaplasia due to bacteria. 
Parasites (Trichomonas), fungi, 
herpes, and/or repair reaction 

Air dried, too few cells, too bloody, 
slide not properly identified at origin 


Inconclusive 
Negative 


Unsatisfactory 


Table II. Distribution of patients in population 


27,508 Patients examined cytologically (12.5% of all patients) 
247 Patients with “other than negative” cytology 
$ 208 Patients with histology and/or repeat 
cytology 
118 Patients with histologic examination 
62 Patients with mild or moderate 
. dysplasia 
8 Patients with severe dysplasia 
3 Patients with carcinoma in situ 
45 Patients whose biopsies revealed 
= various nondysplastic diagnoses 
+ 90 Patients with one or more subsequent 
cytology examinations 
39 Patients without further follow-up at this time 


and histologic diagnoses by two cytopathologists at the 
regional centralized cytology laboratory and by 14 
histopathologists were incorporated in this report. 
Correlations were made without any review of his- 


. topathologic specimens. Our cytology reports incorpo- 


rate cytodiagnostic terminology as noted in Table I. In 
addition, a “key word” notation of “negative,” “incon- 
clusive,” or “abnormal” was provided, since in our 
experience, as well as that of others, some non- 


gynecologist physicians do not readily appreciate the 


. diagnostic and therapeutic implications of Gysplasia.’® 


11, 17, 20, 21, 24, 28 


All patients with “other than negative” cytology were 

_ recalled to the appropriate follow-up, clinic or physi- 
cian for further evaluation. Repeat cytology and/or 
random or colposcopic biopsies were obtained where 
appropriate and were followed by diagnostic cervical 
conization when clifically indicated. The interval 
between repeat cytology examination was at the 
discretion of the patient’s physician. Vaginitis and 
cervicitis were treated if necessary. Pregnancies were 
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managed according to established procedures for such 
patients. Histologic specimens were studied on slides 
stained with hematoxylin-eosin, with multiple levels cut 
routinely in patients having conization. 


Results 


Of the 27,508 patients under age 22 screened by 
cytology, 247 patients had “other than negative” 
cytodiagnoses (inconclusive—rule out dysplasia; 
mild-moderate dysplasia; severe dysplasia—carcinoma 
in situ; microinvasive carcinoma; invasive carcinoma). 
These data are summarized in Table H. Two hundred 
and eight patients had further cytologic and/or his- 
tologic studies. These 208 patients formed the defini- 
tive group of our study. One hundred and eighteen 
patients had histopathologic studies of biopsies and/or 
conizations, yielding 62 cases of mild or moderate 
dysplasia, eight cases of severe dysplasia, and three 
cases of carcinoma in situ. Forty-five patients had 
nondysplastic tissue diagnoses on biopsy (Table II). 
Of the patients studied by repeat cytology, 42 again 
had “other than negative” cytolagic examinations, and 
48 reverted to “negative.” However, 30 of these smears 
with negative reversion were repeated within an 
eight-week period (see below). No cases of invasive 
carcinoma were identified in any women under age 22. 
Thirty-nine patients have had no known follow-up at 
the time of this study. 

Table IV lists the age distribution of the 118 patients 
with tissue examination and the diagnosis. The pre- 
ponderance of proved dysplasia or carcinoma in situ 
occurred in the group over 17 years old. Only one of 
the 12 patients 17 years old or younger had severe 
dysplasia. 

The relationship between initial and subsequent 
cytodiagnosis, time interval between smears, and 
correlation with histopathology are shown in Table V. 
Of 56 patients with repeat smears and histopathologic 
studies, the initial cytology identified 36 patients with 
subsequent tissue-proved dysplasia, while only seven 
additional patients with dysplasia were identified by the 
second screening following an initial “inconclusive” 
cytology. In 21 of these 36 patients with dysplasia, the 
same diagnoses were made on both cytology speci- 
mens. Thirteen biopsies were negative for dysplasia 
after an initial “inconclusive” or “abnormal” cytology 
diagnosis. 

Of 129 patients having two Papanicolaou smears, 60 
had a diagnosis less severe in classification on the 
second smear. Forty-one of these 60 had repeat smears 
within eight weeks. Of those 77 cases with the same or a 
more severe diagnosis on the second smear, only 13 
had been repeated within eight weeks. 
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Table III. Cytology-histology correlation of 118 patients under age 22 








Histopathology diagnosis 











Squamous metaplasia, 
trichomonas changes, 
herpes, cervtcitis, 
polyp, condyloma, 
“no pathologic diagnosis” 


Miid or 
moderate 
dysplasia 














Carcinoma 
in situ 


Cytology 
interpretation 











Inconclusive f 34 2 14 18 
Mild to moderate 80 1 5 ` 47 27 
dysplasia $ 
Severe dysplasia to 4 2 1 ‘ 1 na. 9 
carcinoma in situ 
Total 118 3 8 5 62 45 





Table IV. Age distribution and histopathologic diagnoses 









Histologic diagnosis 


Severe 
dysplasia 






Squamous metaplasia, 
Trichomonas, herpes, 
cerviciis, polyp, 


Age of Carcinoma Mild-moderate . condyloma, no 
patient in situ pathologic abnormality 
14 1 1 3 
15 1 ; MEE 
16 6 1 4 1 
17 8 6 “3 
18 18° 2 11 4 
19 26 2 14 10 
20 28 2 2 10 14 
21 30 i a 16 ig 
Total 118 3 8 62 45 
Thirteen patients had a repeat cytology smear taken are shown in Table VI. Not included in our study was 
simultaneously at the time of tissue biopsy. All 13 initial one*case of vaginal adenosis and one case of vaginal 
cytodiagnoses correlated with the proved histologic clear cell adenocarcinoma detected by cytology. 
abnormality of dysplasia; however, nine of the repeat Neither cellular nor serologic. studies of possible 
smears were interpreted as “negative.” All of these 13 herpesvirus infection were done. 
repeat smears had been obtained at an interval of less i . 
than eight weeks. Comment s 
Ofthe 118 patients with tissue examinations, 73 had Cytology studies are indicated for all women visiting 
dysplasia or carcinoma in situ, while biopsies from 45 gynecologists or obstetricians. Sexually active women, 
patients revealed a variety of nondysplastic inflamma- whether pregnant or not, regardless of young age, 
tory, reparative, or metaplastic lesions. Sixteen of 34 must be considered to be at risk for the development of 
“inconclusive” smears were from women in whom cervical carginoma in situ and dysplasia.’ * 4-9 18-16, 18, 
biopsy or conization demonstrated dysplastic histology. 22, 25, 26, 28 Our detection in this one-year study of 73 
Fifty-three of 80 patients with “mild to moderate” patients with histologically confirmed dysplasia or 
dysplasia and four of four patients with “severe carcinoma in situ and an additional 174 patients with 
dysplasia-carcinoma in situ” had proved dysplasia or one or more “other than negative” cytodiagnoses e 
carcinoma in situ (Table II). represents a prevalence rate of 2.7/1,000 and 9/1,000, 
One hundred and twenty-three of the 108 patients respectively. Approximately 62 per cent of the 118 
with initial “other than negative” cytology and with patients with tissue examinations had proved dysplasia 
repeat cytology or tissue examination had a history of or carcinoma in situ (Table VII). A comparison of our 
one or more pregnancies. The association of age and findings with those of previous investigators is found in 


parity is shown in Fig. 1. The morphologic types of Table VIII. . 
dysplasia noted in cytology in 85 nulliparous patients Many of the variations in the prevalence and 
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NUMBER OF NUMBER OF 
PREGNANCIES CASES 


NUMBER OF CASES 
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17 1E 20 2i 


Fig. 1. Number of pregnancies per patient by age (Total: 208 cases). 


Table V. Cytologic and histologic correlation related 
to interval between repeat cytology in 56 patients 


i Histology | Histology . 
Cytology positive negative 


Repeat cytology >2 months 


First same’as second 16 
First less severe than second 3 
First mor&®evere than second 2 2 


Repeat cytology <2 months 


First same as second 5 4 
First less severe than second 4 


First more severe than second 13 7 


incidence of “other than negative” cytology may be due 
to the population studied. The socioeconomic status 
“was an important factor in several previous 
epidemiologic studies of cervical disease.» > 7% 2% 30 
- Gravidity and coital activity seem to have an important 
role in the pathogenesis of dysplasia and carcinoma. 
`- Findings similar to those in our 123 patients with a 
history of past or current pregnancy and early onset of 
sexual activity with multiple gravidity have been 
reported.! 2, 4-9, 13-16, 22, 23, 25-27, 29, 30 Ka fman and 
- Leeds" noted that 75 per cent of their 58 patients with 
severe dysplasia or carcinoma in situ were parous. 
Wallace and Slankard*® found that 11 of 44 patients 
e with documented dysplasia or carcinoma in situ in their 
' teen-age population had been pregnant one or more 
times. Bibbo and associates! found that 0.99 per cent of 
patients with “other than negative” cytology were 15 
years old or younger and were patients at Planned 
Parenthood or obstetric clinics.’ 
The prevalence and incidence of carcinoma in situ 
and invasive carcinoma of the cervix have been 


Table VI. Cytologic pattern of dysplasia in 85 
nulliparous patients 





; Dysplasia f No. 
Keratinizing 36 
Nonkeratinizing 17 
Metaplastic 11 
Irideterminate or mixed 21 


Table VII. Summary of findings 


12.5% of all patients studied were under age 22 (27, 
508/219, 9C’7) 
0.9% of patients under age 22 had “other than 
negative” cytology (247/27,508 or 9/1,000) 
0.76% of patients under age 22 with “other than 
i negative” cytology had repeat cytology and/ 
or histologic study (20&/27,508 or 7.6/1,000) 
0.27% of all patients under age 22 with histologically 
proved dysplasia or carcinoma in situ 
(73/27,508 or 2.7/1,000) 
61.9%. of patients biopsied who were under age 22 had 
histologically proved dysplasia or carcinoma 
in situ (73/118) 


decreasing in the past few decades. Linden and Dunn" 
reported a shift in detection of cervical carcinoma as 
carcinoma in situ from 30 per cent to greater than 90 
per cent over a 10 year period. No change in the 
incidence of cervical carcinoma in patients 10 to 19 
years old was noted in California during the years 1950 
to 1969, during which time an increase in the incidence 
of carcinoma of the uterine corpus and vagina was 
noted.'8 

Several studies bear upon the predictive value of 
cytology, since it is apparent than an “other than 
negative” cytology interpretation does not imply a 
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Table VIII. Comparison with previous studies on dysplasia in the very young woman 
















Other than 
negative 
cytology 












Carcinoma | Rate of “other than | Rate of histologically 
in situ | negative” cytology* | confirmed disease} 


Tissue | Severe 
diagnoses | dysplasia 


Population 
studied 





Ferguson® 1961 2,300 77 56 ? 10 33.4/1,000 24.3/1,000 
Ferguson?’ 1967 — 167 120 ? 16 — — 

Christopherson and Parker* 1965 5,061 — 6 1 0 — 1.1/1,000 
Kaufman and associates! 1965 1,199 32 7 ? 2 26.6/1,000 5.8/1,000 
Kaufman and associates? 1970 10,246 302 49 ll 4 29.4/1,000 4.8/1,000 
Wallace and Slankard”? 1973 7,520 51 44 Ei 12. 6.7/1,000 5.8/1,000 
Davies and Kelly® 1971 411 14 1 Pa 0 34.0/71,000 2.4/1,000 
Slate and associates” 1972 40,000 1,325 256 7 ? 33.3/1,000 6.4/1,000 
Present authors 1973 27,508 247 73 8 3 8.9/1,000 2.7/1,000 

*Composite rate of “other than negative” cytology: 23.0/1,000. . 


tComposite rate of histologically confirmed dysplasia or carcinoma: 5.2/1,000. 


uniform progression for the disease process present. Still to be evaluated are those young women who as 
17, 20, 21, 24 28 Factors affecting the accuracy of yet have had no further follow-up after “other than 
cytologic-histologic correlations include the number negative” cytology and those women whose repeat 
and capabilities of observers, the possible errors of cytology reverted to negative, especially those repeated 
sample and technique, interpreter bias, and the time at short intervals. The progression-regression con- 
interval between the initial “other than negative” troversy concerning the development of significant 
cytology and the repeat cytology or tissue speci- intraepithelial neoplasia or dysplasia has yet to be 
men,!0-12, 17, 20, 21, 24 28 The phenomenon of “false resolved.”» 74 78 Regardless of the ultimate factors 
negativity” or lesser degrees of abnormality detected indentified as important in carcinogenesis, early expo- 
on repeat cytology specimens obtained at inappro- sure leads to an early risk of adverse response. 
priately short intervals (less than eight weeks), while Dysplasia and carcinoma in situ of the uterine cervix 
well recognized by cytologists and pathologists, is not are prevalent in young women at a previously under- 
commonly appreciated by clinicians. This may unwit- estimated rate. An awareness that these“fesions may 
tingly cause a dilemma in evaluating the significance of occur in young women in early years of sexual activity 
the smear and the subsequent management of a patient “mandates cytologic studies to identify those patients ` 
with an initial “other than negative” cytodiagnosis. Our requiring careful, thoughtful, and appropriately early 
studies in these young women support those of others management. 

in noting the high rate of false negativity or lower ` i 2 
readings on “short interval” and prebiopsy repeat , The authors acknowledge the assistance of Ms. Carol 
smears.’ 17 70, 24 28 We consider eight weeks or two Goldenberg, MLS, Ms. Judith Dowd, MLS, and Ms. 
menstrual cycles the minimum time interval before Marilyn Love in preparing the manuscripts and Mr. 
repeating a smear unless colposcopy, biopsy, or Don Broun in preparing the illustrations. i 


another procedure is deemed clinically necessary for a 
patient's management. 
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Ureterovaginal fistula as a complication 


of radical pelvic surgery 


MILAGROS A. MACASAET, M.D. 
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Brooklyn, New York 


The main objection to radical hysterectomy and pelvic node dissection as a method of 
primary treatment for cervical carcinoma is the inherent danger to the ureters that may 
result in ureterovaginal fistula formation. The purpose of this paper is twofold: (1) to 
show that with adoption of certain surgical and clinical measures our incidence of fistyla 
formation has been significantly reduced, and (2) to discuss the management of 


ureterovaginal fistula when it occurs. 


IN RECENT YEARS because of extended and wide- 
spread use of cervical cancer detection programs plus 
increasing public education and awareness, there has 
been noteworthy increase in the number of cervical 
carcinomas diagnosed in the intraepithelial and early 
invasive stages. At the Downstate Medical Center, since 
1966, the number of Stage 0 cases detected annually 
has doubled, and the annual number of Stage I cases 
has increased by more than 50 per cent. Concomitant 
with this was a significant decrease in the number of 
new patients with Stages II, III, and IV cervical 
carcinoma. This trend of increased early diagnosis of 
cervical cancer has also been noted by authors 
abroad.’ ' With this change in stage distribution, 
there was also a significant shift in age toward younger 
women in the age bracket from 20 to the early 40's. 
The treatment of patients with Stage I carcinoma of 
the cervix assumes greater importance as the fre- 
quency of such cases increases. Although the effective- 
ness of the two basic modalities of treatment for early 
invasive disease of the cervix is still debated laboriously, 
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perhaps unnecessarily so, the evidence in the literatare 
suggests equal five-year survival rates from both the 


‘primary surgical and primary radiotherapeutic ap- 


proach. $ 

The main objection to radical pelvic surgery as a 
method of primary treatment for cervical carcinoma is 
the inherent danger to the ureters% 7° Radical 
hysterectomy requires the dissection of the entire 
pelvic course of the ureters which may result in the- 
interruption of several arterial branches that provide 
the blood supply to the pelvic portion of the ureter. 
Different authors give different descriptions of the 
blood supply to the ureters, and Meigs," in describing 
the steps of radical hysterectomy, pointed out the three 
arterial branches supplying the pelvic ureter and 
stressed the importance of preserving the: arterial 
branch given off by the hypogastric artery as the blood ` 
supplies from the uterine and vesical arteries are 
severed during the dissection. Trauma to the ureter 
during radical hysterectomy and ischemia resulting in 
the destruction of the intrinsic blood supply located in 
the adventitial layer are the main causes of ureterovag- 
inal fistula.* Antecedent radiation therapy and ' 
superimposed pelvic infection are predisposing fac- 
tors. 


Material and method 3 


At the Kings County Hospital-Downstate Medical 
Center (KCH-DMO), radical hysterectomy and pelvic 
lymph node dissection are used to treat Stages [A2, IB, 
and selected Stage IIA carcinoma of the cervix (staging 
is based on the classification of the International 
Federation of Gynecology and Obstetrics, adopted 
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Table I. Incidence of ureterovaginal fistula with radical hysterectomy at KCH-DMC gynecologic tumor service 













No. of radical 
hysterectomies for 
Stage I carcinoma 


Time period ` 
July 1, 1953, to June 30, 1964 
July 1, 1964,-to June 30, 1969 
July 1, 1969, to June 30, 1973 


. 






No. of radical 
hysterectomies for 
Stage II carcinoma 












Table II. Ureterovaginal fistula with radical hysterectomy at the KCH-DMC tumor service before and 


after modification of technique 





Time period 


July 1, 1964, to June 30, 19697 
July- 1, 1969, to June 303 19734 
*With pelvic node dissection. 


tBefore modification 
After modification. 


January, 1971).5 Patients who are found to be poor 


operative risks because of life-endangering medical , 


complications are treated by radiotherapy, as are those 
in the older age groups. 

Table I shows the incidence of ureterovaginal fistula 
as a complication of radical hysterectomy and pelvic 
lymph node dissection in a period of 20 years at the 


' gynecologic tumor service at KCH-DMC. The report . 


by Calame and Nelson‘ from this institution, covering 
the period July 1, 1953, to June 30, 1964, showed that 
of 117 radical hysterectomies performed for Stage I 
carcinoma of the cervix there was a 10.2 per cent fistula 
rate, and 49 radical hysterectomies for Stage II disease 
resulted in a fistula rate of-20.4 per cent. From July 1, 
1964, to June 30, 1973, there were 121 radical 
¢ hysterectomies for Stage I disease with a 5.7 per cent 
fistula rate and 21 radical operations for Stage II 
disease with a 4.7 per cent rate of fistula formation. 
Prior to June 30, 1969, after completion of the 
hysterectomy and node dissection, the pelvis, particu- 


larly the obturator fossa, was packed with a nonresorb- : 


> able gauze head roll, wet with povidone, the outer end 
of which was passed out through the vaginal cuff which 
had been left open. This pelvic pack was left in situ 
e from 24 to 36 hours after operation, then removed 
through the vagina. Reperitonealization of the pelvis 
was not performed. An indwelling Foley catheter was 
used from seven to 14 days. When continuous bladder 
drainage was no longer necessary, the Foley catheter 
was removed, and a catheter -was reinserted for 
residual urine after two successive and spontaneous 
urinations. If the residual urine volume was 100 ml. or 
more, the Foley catheter was replaced. All patients 


` No. of radical 
hysterectomies* 


No. and % of 
ureterovaginal fistulas 
72 7 (2.7%) 
70 1 (1.4%) 


were given antibiotics postoperatively. At this time, too, 
the adnexa were invariably removed. 

From July, 1969, to the present, the following 
changes in the operative technique have been effected. 
After completion of the radical hysterectomy and 
lymph node dissection, the vaginal vault is closed with 
interrupted 1-0 catgut sutures. A technique similar to 
that of Symmonds and Pratt? is now used. Large | 
plastic or rubber catheters are placed retroperitoneally 
into each obturator fossa and brought out through stab 
wounds in each lower quadrant; continuous suction is 
used to drain lymphatic fluid and blood that usually 
accumulates in these areas. Ureteral resuspension, as 
devised by Green, is carried out so that the lower 5 to 6 
cm. of the denuded ureter is sutured to the superior 
vesical artery by means of interrupted 5-0 chromic 
catgut sutures with an atraumatic needle. This replaces 
the ureter in a gently curving course quite similar to 
the normal course and anchors it adjacent to the side 
wall and well above the hollow of the pelvis. The 
position of the adjoining artery may also improve the 
peristaltic action of the ureter. In some instances where 
the ureter was unusually redundant after dissection, 
we have anchored it to the external iliac artery or 
iliopsoas muscle. Complete and meticulous re- 
peritonealization of the pelvis is always carried out. 
The adnexa are removed only when diseased and in 
perimenopausal or postmenopausal patients. A su- 
prapubic catheter rather than a transurethral catheter 
is used and has several advantages. As reported by 
others,” we have also found that suprapubic bladder 
drainage is better tolerated by the patients; spontane- 
ous voiding time is shorter, and there is a lower 
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incidence of urinary tract infection. Furthermore, 
repeated catheterization is avoided as residual urine 
may be measured by means of a three-way stopcock 
before the catheter is removed completely. , 

Table II summarizes the over-all ureterovaginal 
fistula incidence in an eight-year period before and 
after modification of the surgical technique. 

Management of ureterovaginal fistula. The clinical 
postoperative course of patients who developed fistulas 
and the method of diagnosis have been reported by 
Calame and Nelson‘ and further elucidated by Nel- 
son.‘ Prominent signs and symptoms exhibited by 
patients who developed ureterovaginal fistula were 
significant fever, spontaneous leakage of urine from 
the vagina, and an enlarging pelvic mass. The fistula, 
which is usually located in the lower third of the ureter, 
characteristically manifests itself between the twelfth 
and eighteenth postoperative days. Once the leakage of 
urine occurs, distinction between vesicovaginal and 
ureterovaginal fistula can usually be made by a dye test. 
An intravenous pyelogram is done not so much for 
diagnosis but as an indicator of renal function. A 
ureter which is the site of a fistula may not show any 
abnormal changes such as hydroureter. Localization of 
the affected side is more difficult. Probably the best 
way to demonstrate the affected side is by direct 
observation of the ureteral orifices by cystoscopy after 
intravenous injection of dye. If dye-stained urine is 
seen spurting from one orifice and none is coming 
from the other, the diagnosis is clear. The most 
conclusive test is done at the time of surgical correc- 
tion. Dye is injected directly into the ureter with a 
gauze sponge in the vagina. Both ureters must be 
tested to avoid repair of the unaffected side. 

When the diagnosis of ureterovaginal fistula is 
established, it is generally agreed that the treatment of 
choice is ureteroneocystotomy,* ® 14 2 as the bladder 
wall furnishes an excellent blood supply to the 
reimplantation site. The technique of reimplantation, 
whether it be by end-to-side anastomosis or the 
valvular method, may or may not be important, 
particularly since we are dealing with adults. 

End-to-end anastomosis of the ureter is not advo- 
cated if a ureteroneocystotomy is possible, for it may 
result in breakdown necrosis or ureteral stricture.” ® 14 
It is difficult to be precise as to the time of repair of the 
fistula, but most authors currently advocate a period of 
waiting which may range from two months (Vianna”*) 
to at least six months (Orkin, Talbert and col- 
leagues,” and Calame and Nelson’). 

Experience from our institution has shown that the 
plan of waiting for at least six months after operation 
has resulted in not only spontaneous healing but also 
better surgical repair. Prior to 1965, fistula after 


Ureterovaginal fistula after radical pelvie surgery 759 


Table III. Ureterovaginal fistula as a complication of 


radical hysterectomy 
No. of Fistula rate 
cases (%) 


Authors 


Park and associates!" 


(Washington, D. C., 1973) 150 None 
Mickal and colleagues?” 

(Louisiana, 1972) 64 1.6 
Gitsch? 

(Vienna, 1971) 272 0.7 
Averétte and co-workers! e 

(Florida, 1969) Eve 65 None 
Dubrotin® 

(U.S. S. R., 1963) 447 None 





Table IV. Operative mortality rate with radical 
hysterectomy and pelvic lymph node dissection 
















No. of 
No. of radical operative Mortality 
Authors heysterectomies* deaths rate (%) 


Liu and Meigs?® 473 . 8 1.7 
Brunschwig 

and Frick? 149 1 0.7° 
Park and 3 

- associates’? 156 1 0.6 

Averette and 

colleagues’ 65 P 0 
Dobrotin and F 

Bicheikina® . 447 0 0 
Symmonds and i 

Pratt’? 101 0 “a 0 





*With pelvic node dissection. 


operation was repaired as soon as the patient's 
condition permitted. The operative difficulties en- 
countered at the time were extreme with prompt 
breakdown of the repair in the majority ‘of cases. After 
1955, repair was done with a delay period of at least six 
months, provided the patients did not develop acute | 
problems such as rapid progression of azotemia or 
obstructive uropathy. The operations have been easier 
to perform; adhesions are filmy and easily dissected to 
the site of the fistula, and the end results have been 
very good. When necessary, temporary nephrostomy is 
understaken to delay the operative procedure, and, , 
during the period of waiting, the perineum is kept dry 
by either a Tassette cup or a Foley catheter held in the 
vagina by distending the balloon as large as necessary 
to obtain a watertight seal. -7 


Comment 


Recent reports as shown in Table II] support the 
lowered incidence of ureterovaginal fistula after radi- 
cal hysterectomy. 

Ureteral stenosis is also a potential hazard following 
radical hysterectomy, and should also be borne in mind 
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in follow-up of patients treated by radical hysterec- 
tomy. Complications other than ureterovaginal fistula 
following radical hysterectomy are not significantly 


higher than those of other pelvic operations.“ The 


operative mortality rate in most large centers in which 
radical pelvic surgery is common practice approaches 
zero. Table IV shows the operative mortality rates with 
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vulvovaginal area with BETADINE 
Solution which is promptly and 
decisively microbicidal. Prescribe 
BETADINE Vaginal Gel (povidone- 
iodine), one applicatorful of which is 
to be inserted each night, followed 
the next morning by BETADINE 


Douche in therapeutic concentration 
—2 tablespoonfuls to a quart of luke- 
warm water. 


After 2 weeks 

The patient returns for an office visit 
after two weeks of therapy. In more 
resistant cases, the regimen may 
have to be continued through 1 or 2 
cycles. BETADINE Microbicides are 
virtually nonirritating to vaginal 
mucosa and do not stain skin and 
natural fabrics. 

Lethal to other vaginal 
pathogens too 

The broad-spectrum microbicidal 
action of BETADINE Microbicides 
kills not only monilia, but also Trich- 
omonas and Hemophilus vaginalis. 


Unlike exclusively antimonilial agents, 
the BETADINE MICROBICIDES 
VAGINITIS REGIMEN is not contra- 
indicated when Trichomonas or H. vag- 
inalis is present. 

BETADINE Microbicides kill both 
gram-positive and gram-negative 
bacteria (including antibiotic- 
resistant strains), fungi, viruses, 
protozoa and yeasts. Their microbi- 
cidal action is maintained in the 
presence of blood, serum, and 
vaginal secretions. 


*BETADINE Vaginal Gel (povidone-iodine) has 
been evaluated as possibly effective for use in the 
management of Trichomonas vaginalis vaginitis, 
monilial vaginitis and nonspecific vaginitis. 


Purdue Frederick 
See adjoining page for full 
prescribing information. aszoi 
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More than 2000 practices, 
clinics, and hospitals 
added the Vabra Aspirator 


*Data on file, Cooper Laboratories, Inc. 
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- detection of adenomatous hyper- 
plasia, encountered most fre- 
quently in perimenopausal women 
with dys eikka! bleeding, and 


for sometime now recognized as a 
igh-risk factor for later invasive 


J malignancies (see chart). 
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The Papanicolaou smear yields a 
cytologic sample, frequently unreli- 
able in diagnosing adenomatous 
hyperplasia. However, until 
recently, the only way of obtaining 
a reliable histologic diagnosis was 
by dilatation and curettage—a hos- 
pital procedure which obviously 
cannot be part of a routine gyne- 
cological checkup. Asa result, all 
too frequently, diagnosis of endo- 
metrial carcinoma came only when 
the survival rate was already 
compromised. 
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Routine in-office/OPD 
histologic screening 


Today the gynecologist can add 

the Vabra Aspirator to his routine 
diagnostic procedures. It is a 
sterile, disposable vacuum curette 
which permits rapid, routine 
in-office/OPD histologic screening 
for endometrial carcinoma and its 
precursors. The Vabra technique is 
reliable and accurate—investigators 
report diagnostic correlations 
ranging from 90 to 100 per cent 
between aspiration and conven- 
tional D&C.256 The procedure has 
been found to be safe,346 and 
tolerance of the procedure by 
patients is good to excellent.? 
Return to normal activities is rapid.? 


No anesthetic risk, 
no costly hospitalization 


The benefits of Vabra aspiration to 
patients are obvious—low cost, no 
anesthetic risk, no psychological 
trauma of hospitalization. Future 
lay-acceptance of the procedure 
as a standard part of a routine 
gynecological checkup is destined 
to be high. 

To obtain additional information 
on the Vabra Aspirator, write to: 
Cooper Laboratories, Inc. 
Parsippany, New Jersey 07054 

Att: Vabra Professional Services 
Department 


Description: The Vabra Aspirator is a 
sterile, disposable unit consisting of a 
stainless steel aspiration cannula and a 
collecting chamber. Proximally on the 
cannula are two pressure-control holes of 
1.5 mm. diameter. The aspiration cannula 
has a diameter of 3 mm. and is slightly . 
curved at the end. It has a cut-out opening 
of 1.5 mm. x 16 mm. a few mm. from the 
distal end. The aspirate is collected in a 
plastic container, fitted with a fine mesh to 
prevent the aspirate from being withdrawn 
while the vacuum pump is in operation. 


Indications: Uterine curettage—diagnostic. 


Caution: Do not resterilize or reuse 
this unit. Federal law restricts sale 


of this device to order of a physician. 





Supply: Each Vabra Aspirator is packaged 
in adox containing the sterile unit in an 
envelope. Full instructions for use are 
supplied with each unit. 

Made under license from 

Ferrosan, Denmark, TGN NR 4-17-4. 
References: 1. Gusberg, S.B.: An approach 
to the control of carcinoma of the endo- 
metrium, CA 23:99, 1973. 2. Barnett, J.M.: 
Diagnostic suction curettage on unanes- 
thetized patients, Obstet. Gynec. 42:672, 
1973. 3. Jensen, J.G.: Vacuum curettage, 
Danish Med. Bull. #7:199, 1970. 4. Saunders, 
P.,and Rowland, R.: Vacuum curettage of 
the uterus without anesthesia, J. Obs. 
Gynec. Brit. Commonw#:168 (Feb.) 1972. 
5. Walters, D., et al.: Office Curettage—A 
preliminary report of 143 cases compared 
with conventional curettage, Scientific š 
Exhibit presented at Armed Forces District 
Meeting of A.C.O.G., Las Vegas, Nevada,” 
Sept. 16-21, 1973. 6. Denis, R., Jr.; Barnett,- 
J.Ms, and Forbes, S.E.: Diagnostic suction 
curettage, Obstet. Gynec. 42:301, +973. 


Valor scien. 


For early diagnosis of 
endometrial carcinoma 


(OOJ JOf Dioninies, Inc. 


Wayne, New Jersey 07470 


904-19/COS-147 


Perinatal . 
Pharmacology and 
Therapeutics 


edited by BERNARD L. MIRKIN 


This book deals with the interactions be- 
tween drugs and/or chemical agents and 
developing organisms. It provides in-depth 
analyses of the primary factors determining 
how both the fetus and the young mammal 
handle drugs, and also details the poten- 
tial influence of these drugs upon the ulti- 
mate development of the organism. 


CONTENTS: B. L. Mirkin and S. Singh, Pla- 
cental Transfer of Pharmacologically Active 
Molecules. M. R. Juchau, Drug Biotransfor- 
mation Reactions in the Placenta. W. J. 
Waddell and G. C. Marlowe, Disposition of 
Drugs in the Fetus. J. E. Thornburg and 
K. E. Moore, Pharmacologically |Induted 
Modifications of Behavioral and Neuro- 
chemical Development. S. J. Yaffe and L. 
Stern, Clinical Implications of Perinatal 
* Pharmacology. 
1976, 464 pp., $24.50/£12.75 





Comparative 
Placentation 


Essays in Structure and Function 
edited by D. H. STEVEN 


(A Volume in the Monographs for Students 
of Medicine Series/series editors: R. J."Har- 
rison and A. W. Asscher) 


CONTENTS: Ð. H. Steven, Placenta Depicta 
—lIllustrations and Ideas. D. H. Steven, Ana- 
tomy of the Placental Barrier. D. H. Steven 
and G. Morriss, Development of the Foetal 
Membranes. G. Morriss, Placental Evolution 
and Embryonic Nutrition. A. M. Carter, Pla- 
cental Circulation. M. Silver and D. H. Ste- 
ven, Placental Exchange of Blood Gases. 
J. Priedkalns, Pregnancy and the Central 
Nervous System (CNS). W. R. Allen, Endo- 
crine Functions of the Placenta. R. Borland, 
Placenta as an Allograft. Y. W. Loke, Tu- 
mours of the Placenta: A Breakdown in 
Foetal-Maternal Relationships. 


1976, 330 pp. (paperbound), $12.00/£4.80 


N.B.: Postage ptus 50¢ handling charge on all 
orders not accompanied by payment. 
Prices are subject to change without notice. 


- ACADEMIC PRESS 


A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 





PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 
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Genisis —The Reason for Change 


Discovery, isolation, identification, synthesis — 


the classical pattern for creating drugs which 
once weresavailable from natural sources only. 
Antibiotics, vitamins, and sex hormones come 
to mind as examples of drugs which have 

_ been developed and perfected in this manner. 
Obvious advantages of this evolution include: 
economy, standardization,reproducibility, < 
artd purity. 


Natural Estrogens —A Mystique 
There are those who would have us believe 
* that conjugated estrogens, U.S.P. derived from 
the urine of pregnant mares is endowed with a 
certain mystique. What, precisely, is conjugated 
estrogens “natural”? 

A study of the excretion pattern of pregnant- 
mare estrogens reveals that estrone and equilin 

‘are the major components and 17 alpha- 
dihydroequilin a minor one. Estrone predomi- 
nates in early pregnancy but as this progresses 

-equilin levels increase and may equal or sur- 
pass those of estrone in late pregnancy. This 
is believed to reflect continuing changes in the 
placental metabolism of estrogen! 

The urine of pregnant mares is pooled to 
compensate for these variations and provide a 
raw material of more.or less average com- 
position. This practice, however, has the dis- 
advantage of providing a urine pool which 


contains all of the excreted estrogenic and 
related hormones whether active or not. For 
example, an assay study of the estrogenic 
content of a “large mixture” of mares’ urine 
reveals the following proportions: 51% sodium 
estrone sulfate, 22% sodium equilin sulfate, 
16% sodium 17 alpha-dihydroequilin, and 
smaller amounts of the sodium sulfates of 
equilenin, 17 alpha-dihydroequilenin and 17 
alpha-estradiol. Related “non-estrogenic’”’ 
steroids were also present? 

Despite these variations, conjugated estr 
gens, U.S.P. is defined as containing 50 t ) 


-sodium estrone sulfate and 20 to 35% 


equilin sulfate? 
Genisis —A Beginning : 
With Genisis, the beginning of an 
conjugated estrogens, U.S.P. p 
here. It is free of extraneous na 
such as “non-estrogenic’ steroi 
pared synthetically and speci 
so that each tablet contains th 
approximate proportions of ac 
Sodium estrone sulfate— 
Sodium equilin sulfate 
17 alpha-dihydr ili 
Genisis is indic j] 
cations requirin 
Genisis is supp 
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BRIEF SUMMARY 


Please consult full package circular before prescribing 





Indications . : 
Genisisisindicatedfor replacement therapy of estrogen deficiency 
associated with menopausal syndrome, female hypogonadism 
(hypogenitalism), amenorrhea, female castration or primary 
ovarian failure. : 


Important Notes on the Use of Estrogens 

In view of the positive relationship between thromboembolic 
disease and the use of oral contraceptives containing estrogens 
and progestins, it would seem prudent and in keeping with basic 
therapeutic principles to utilize, whenever feasible, the smallest 
effective dose of estrogens in treating patients. > 


The possible carcinogenicity of estrogens cannot be confirmed or 
refuted at this time. Close clinical surveillance of all women taking 
estrogens must be continued. 


Contraindications 

Patients with, or with history, of: 

markedly impaired liver function; 

known or suspected carcinoma of breast (except, progressing 
disease not amenable to surgery or irradiation in women at least 
5 years postmenopausal, or in men in whom castration is not 
possible); š 

known oreguspected estrogen-dependent neoplasia, such as 
carcinoma of the endometrium; 

undiagnosed genital bleeding; 


thrombophlebitis, thromboembolic disorders, cerebral apoplexy. 


Warnings 

Discontinue medication atthe earliest sign of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism, retinal thrombosis), or in the presence of papilledema, 
retinal vascular lesions or such untoward effects as progression of 
caficer or hypercalcemia. Discontinue pending examination if 
there is sudden onset of proptosis, diplopia or migraine. 


A statistically significant association has been reported between 
maternal ingestion of diethylstilbestrol during pregnancy and the 

. occurrence of vaginal carcinoma years later in the offspring. 
Whether such an association is applicable to all estrogens is not 
known at this time. In any event, estrogens are not indicated for 
use during pregnancy. 


Estrogens excreted in mother’s milk may affect the nursing infant. 


Precautions 
Certain patients may be unusually responsive and may respond 
_ with undesirable manifestations of excessive estrogenic stimula- 
tion, suchas abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of possible salt and water retention, estro- 
gens should be used with caution in patients with epilepsy, 
migraine, asthma, cardiac or renal disease. Estrogens influence 
*the metabolism of calcium and phosphorus. They should be used 
with caution in patients’with certain metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insuffi- 
ciency. Patients with a history of psychic depression should be 
carefully observed and the drug discontinued if depression recurs 
to a serious degree. Diabetic patients should be followed closely 
because of possible decrease in glucose tolerance. 


In the event of unexplained or excessive vaginal bleeding during 
estrogen therapy, nonfunctional causes should be borne in mind. 
The drug should be discontinued and a thorough investigation 
made as to the cause, being certain to rule out the possibility of 
malignancy. Pre-existing uterine fibromyomata may increase in 
size when estrogensare used. Therefore, patients should be exam- 


ined at regular intervals throughout therapy. Women with a strong 
family history of cancer, recurrent chronic mastitis, or abnormal 
mammograms should be administered estrogens with caution. 
A pre-treatment physical examination should include special 
reference to breast and pelvic organs as well as a Papanicolaou 
smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. 


Continuous use of estrogens will result in prolonged stimulation 
of the endometrium and breast. In order to avoid this, oral estro- 
gens should be administered cyclically in the menopausal or 
hypogonadal patient. 


The pathologist should be advised of estrogen therapy when 
relevant specimens are submitted. Certain endocrine and liver 
function tests may be affected by treatment with estrogens. If such 
tests are abnormal in a patient taking these drugs it is recom- 
mended that they be repeated after the drug has been withdrawn 
for two months. Any possible influence of prolonged estrogen 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function 
awaits further study. 


When large doses of estrogens are used, urinary stress incon- 
tinence may occur in nonpregnant females. 


Adverse Reactions 

A statistically significant association has been demonstrated 
between use of estrogen-progestin oral contraceptives and the 
following serious reactions: thrombophlebitis, cerebral throm- 
bosis, pulmonary embolism. 


Although available evidence is suggestive of an association, such 
a relationship has been neither confirmed nor refuted for the 
following serious reactions: coronary thrombosis, neuro-ocular 
lesions (e.g. retinal thrombosis and optic neuritis). 


The following adverse reactions are known to occur in patients 
receiving estrogens: nausea, vomiting, anorexia, gastrointestinal 
symptoms (such as abdominal cramps or bloating), edema, 
breakthrough bleeding, spotting or withdrawal bleeding, breast 
tenderness and enlargement, change in body weight (increase 
or decrease), headache, increased cervical mucus, allergic rash, 
loss of libido and gynecomastia in the male, reactivation of endo- 
metriosis, aggravation of migraine headaches, hepatic cutaneous 
porphyria becoming manifest, cholestatic jaundice, rise in blood 
pressure in susceptible individuals, mental depression, cystitis- 
likesyndrome, loss of scalp hair, erythema nodosum, hemorrhagic 
eruption, premenstrual-like syndrome, changes in libido, changes 
in appetite, nervousness, dizziness, fatigue, backache, erythema 
multiforme, itching, possible diminution in lactation when given 
immediately post-partum, irritability, malaise. 


Dosage and Administration 
Dosage requirements will vary with the severity of menopausal 
symptoms. Initially, doses ranging from 1.25 mg to 3.75 mg 
daily may be required to bring symptoms under control. When this 
has been accomplished dosage should then be gradually de- 
creased until the minimal effective maintenance dose is estab- 
lished. This will usually be 0.625 mg or 1.25 mg daily or possibly 
less. 
Caution 
Federal law prohibits dispensing without a prescription. 
How Supplied— 0.625 mg tablets—bottles of 100 and 500 

1.25 mg tablets—bottles of 100 and 500 

2.5 mg tablets—bottles of 100 
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Nuclear chromatin determination in amniotic fluid cells 
for prenatal sex prediction in the macaque 


ARTHUR L. HERBST, M.D. ` Ea 7 
PRISCILLA D. TAFT, M.D. i 
STANLEY J. ROBBOY, M.D.* 
Boston. Massachusetts Pa 


Annio fluid cells obtained after the ninetieth day of gestation in the macaque were 
analyzed for nuclear chromatin. The technique proved reliable for the prediction of fetal 


SEX. 
_ IN THE COURSE OF investigation of the effects of purpose of prenatal sex prédicfion in. the human 
intrauterine exposure to diethylstilbestrol (DES) on the subject has also been described.” However, we can find 
female macaque fetus; it became useful for us to no study describing the usage of this technique-in the 
establish the sex of the offspring prior to birth in order subhuman primate. 
to concentrate experimental efforts on the female 
fetus. For many years, it has been known that a female Material and methods 
sex chromatin body (Barr body) can be identified in the Pregnant animals (Macaca mulatta and Macaca fas- 
somatic cell nuclei of many mammalian species.! The cicularis) housed in the breeding colony at the New 
technique for its detection in amniotic fluid cells for the England Regional Primate Research Center were 


injected with DES (5 mg. in 0.5 c.c. of cottonseed oil, 


intramuscularly, daily) or 0.5 c.c. of the diluent alone, 
the Massachusetts General Hospital), the James Homer 5; ye aay) 


Wright Pathology Laboratories, Massachusetts General beginning at Day 35 to 40 of gestation and continuing 
Hospital, and the New England Regional Primate for 100 days. ` 


Research Center, Harvard Medical School. ; Amniocentesis was performed on a total of 15 
Supported i in part by Grant 13139-02 from the National animals from both the experimental and control 
Cancer Institute and Grant ET-52 from the American groups after the abdomen was surgically prepared, 


Cancer Society. uned dd a wit “odi snd alcohol 
Reprint requests: Dr. Arthur L. Herbst, Department of Se rer WIS Soap 100 ME r ana Acong 


From Vincent Memorial Hospital (Gynecology Service of. 


Gynecology, Massachusetts General Hospital, Boston, solutions. (This extensive skin preparation was 
Massachusetts 02114. adopted after one animal develgped intrauterine sepsis 
*Junior Faculty Fellow of the American Cancer Saciety. early in the study.) The superior margin of the 
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Table I. Comparison of nuclear chromatin determination 





Nuclear Day of Prenatal Results, | s 
chromatin (%) amniocentesis medicine gestation day f Offspring status 








1 88 DES Aborted, day 115 None 
2 76 DES Aborted, day 86 None 
2 100 DES Male, 161 Living and well 
3 92 DES Male, 156 Dead, intrauterine 
i infection 
4* 135 Control Male, 171 Living and well 
5 94 DES Male, 143 Living and well 
6 * 110 Control Male, 144. Living and well 
24 * 148 Control Female, 160 Living and well 
25 112 DES Female, 171 . Dead one day after cesarean 
: _ section for prolonged gestation 
25 162 DES Female, 164 Living and well 
28 105 Control Female, 157 Living and well 
50 92 DES Female, 165 Living and well 
32 1094 DES °’ Female, 165 Living and well 
33 163 Control Female, 170 Living and well 
35 1108 DES Female, 156 Living and well 
*M, fascicularis. 
TCells not interpretable on Day 82. 
No fluid obtained on Day 54. 
§Cells not interpretable on Day 81. 
. 
a n Ca a 740 a Results 


The Barr body count of eight offspring that proved 
to be female varied between 24 and 35 per cent (Table 
I), while the count of five male offspring varied 
between 2 and 6 per cent. Amniocenteses performed 
on two additional animals yielded sex chromatin counts 
of 1 and 2 per cent, but the pregnancies were 
subsequently aborted, and no fetuses could be iden- 
tified. 

During the course of amniocentesis, the bladder was 
occasionally entered if the needle was introduced too 
close to the symphysis pubis. Furthermore, it was 
found that amniotic fluid could not be obtained if the 
procedure was attempted before the tenth or eleventh 
week of gestation. The two specimens that were 
obtained before the ninetieth day of gestation (Days 81 
and 82) contained cells that had degenerated and were 
not satisfactory for the analysis of nuclear chromatin. 
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Fig. 1. Sex chromatin body (arrow) in amniotic fluid cell. 
(Original magnification x 2400.) 


pregnant uterus was palpated and held firmly while a Comment 


sterile No. 22 gauge needle was introduced halfway 
between the top of the uterus and the symphysis pubis. 
Approximately 0.5 to 1 c.c. of amniotic fluid was then 
withdrawn. oo nË : 

The amniotic fluid cells were collected on a mem- 
brane filter, fixed in 95 per cent ethyl alcohol, and 
stdined by the Feulgen method. At least 100 cells 
were counted and evaluated for nuclear chromatin 


(Fig, 1). 


The data indicate that the determination of nuclear 
sex chromatin in amniotic fluid is a reliable technique 
for prenatal sex prediction in the subhuman primate. 
We had initially thought that specimens with 20 per 
cent or more nuclear chromatin bodies were consistent 
with a female gestation, and those with 4 per cent or 
fewer, with a male gestation, as in the human subject.*- 
4 However, in this study two of the five male offspring 
had counts above 4 per cent (5 and 6 per cent, Table J). 
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These values were. well below the value for female 
offspring of 20 per cent, and the slight increase over 
the expected number of positive cells might have been 
due to contamination with maternal cells. 

Except for the introduction of intrauterine infection 
in one case, amniocentesis had no perceptible effect on 
the outcome of pregnancy in this small group of cases. 
In the two years prior to the present study, the M. 
mulatta breeding at the New England Regional Primate 
Research Center achieved 124 pregnancies with 15 
losses (abortions or stillbirths). If the one case of 
preventable infection in the current study is excluded, 
there were two pregnancy losses among the 15 M. 
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mulattas who underwent amniocentesis, results roughly 
comparable to the experience of the breeding colony in 
general. We have no explanation for the unsatisfactory 
cell preparations that were obtained when amniocen- 
tesis was done on Days 81 and 82, since at this time the 
cells theoretically should be satisfactory for the deter- 
mination of nuclear chromatin. In view of these two 
unsatisfactory results, we have not subsequently ini- 
tiated amniocentesis until after the ninetieth day of 
gestation. s 


The authors wish to thank Ms. Regina Dagata for 
her technical assistance in carrying out this project. 
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particular reference to’ the “Klinefelter syndrome,” 
gonadal agenesis, and other types of hermaphroditism, 
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4. Greenblatt, R. B., Mateo de Acosta, O., Vazquez, E., and 
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Slowing of active labor associated 


with internal fetal monitoring 


ROBERT J. SOKOL, M.D. 
IVAN ZADOR, M.S. 
MORTIMER G. ROSEN, M.D. 
Cleveland, Ohio 


Active labor progress is generally believed to be linear. By using an ultrasonic cervimeter, 
which continuously records dilatation of the uterine cervix, acute decreases in active-phase 
dilatation followed by less rapid recoveries are found to be associated with intravaginal 
obstetric manipulations. These findings support the concepts that active labor may be 
nonlinear and regression in cervical dilatation is a real phenomenon. 


PROGRESS IN ACTIVE labor during the phase of 
maximum slope is generally thought of as being linear. 
This appears to be confirmed by examination of 
Friedman curves derived by averaging large numbers 
of labors. However, in 45 high-risk labors, evaluated in 
our initial studies of computer diagnosis of labor 
progression, 16 brief nonlinearities were identified 
during active labor. These were either short episodes 
_ of protracted active-phase dilatation, a low slope in 
active labor, or “shoulders,” during which there was no 
change or a decrease (regression) in dilatation for less 
than two hours. Fifteen of these 16 were found te be 
temporally associated with simultaneous descent ab- 
normality, amniotomy, narcotic analgesia, epidural 
anesthesia, or placement of internal monitors.’ Be- 
cause af these findings, we have used point-to-point 
labor diagnosis and evaluated the slope between each 
pair of successive vaginal examinations as a “finer” 
method of labor assessment than evaluation of 
smoothed curves. 
Since digital examination is intermittent, with repro- 
ducibility in the range of +5 to 10 per cent and cervical 
- dilatation might not change very much “over short 


From the Perinatal Clinical Research Center and the 
Department of Obstetrics and Gynecology, Cleveland 
Metropolitan General Hospital/Case Western Reserve 
University. À 
Supported in part by United States Public Health Service 
Grants 5M01-RRO00210 and HD05566-0141 and by 
the Cleveland Metropolitan General Hospital Foundation. 
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Cleveland, Ohio 44109. 
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periods, the reliability of our original observations 
could be questioned. However, with an instrument 
which continuously determines cervical dilatation with 
an accuracy of +2 mm. from the transit time of 
ultrasound signals between piezoelectric crystals 
clipped at the three and nine o'clock positions on the 
uterine cervix,” it is possible to measure more accu- 
rately small changes in cervical dilatation, which may 
be associated with specific intrapartum events. 

It is our purpose in this communication to present an 
example of continuously recorded cervical dilatation 
from a labor during which the fetus was electronically 
and biochemically monitored and to comment on the 
associated nonlinearity of active labor. l 


Case report 


A 20-year-old nullipara, with a benign antepartum 
course, entered the hospital at term in early latent 
labor with fingertip cervical dilatation and the vertex 
at —2 to —3 station. The labor pattern is shown 
graphically in Fig. 1. At 1226 hours (4), amniotomy 
was performed, and oxytocin stimulation and internal 


fetal monitoring were begun. At 1445 hours (B), after 


fetal bradycardia, a scalp microblood examination was 
performed (pH = 7.40; base excess = —4.9). At 1540 
hours (D), it was necessary to reapply the scalp 
electrode. Labor then progressed smoothly, with 
spontaneous rotation of the occiput from posterior to 
anterior and without evidence of fetal distress. At 1856 
hours, the patient was delivered spontaneously of a 
3,560 gram female infant with Apgar scores of 9 and 
10 at one and five minutes, respectively. 

` Examination of the labor graph, based purely on 
clinical examinations (Fig. 1), shows that protracted 
active-phase dilatation (0.57 cm. per hour) occurred 


. 
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Fig. 1. Graph of a nulliparous labor (top) in occiput posterior position. x = Cervical dilatation; 
O = station. Interval covered by segment of continuously recorded cervical dilatation tracing 
(bottom) is shown by solid line. The scale of the continuous record has been normalized so that 
clinical full dilatation equals exactly 10 cm. At A, cervicat dilatation was 4 to 5 cm.; amniotomy was 
performed, and monitoring was begun. At B, a fetal scalp microblood examination was performed. 
At C, cervical dilatation was 6 cm. At D, the scalp electrode was reapplied. At E, cervical dilatation 
was 7 cm. Interval A toC toE represents protracted active-phase dilatation. Interval E to F represents 


normal progress to full dilatation (see text).. 


from 1226 to 1650 hours (4 to E, 4.5 to 7 cm). 
Point-to-point analysis shows that the slope from A to C 
was 0.58 cm. per hour and that from C to E was 0.55 
cm. per hour. The continuous cervical dilatation 
record documents what actually happened. During the 
fetal scalp microblood examination (B), dilatation 
decreased acutely by 1 cm. (slope = —20 cm. per hour) 
and required 45 minutes to recover fully (slope = 2.4 
cm. per hour). Similarly, a little later, when the scalp 
electrode was reapplied (D), dilatation again decreased 
acutely and recovered more slowly. 


Comment 


Point-to-point analysis of labor graphs based on 
digital vaginal examination suggests that active labor is 
not immune to slowing associated with obstetric 
interventions. These interventions might include, for 
example, amniotomy, analgesia, conduction anes- 
thesia, and intravaginal fetal monitoring manipula- 
tions. The continuous cervical dilatation record sup- 
ports the concepts that progress in active labor may be 
nonlinear and that regression in cervical dilatation is a 
real phenomenon; it cannot always be dismissed as 
resulting from inconsistent vaginal examination. In 
this case, the long-term picture of protracted active- 
phase dilatation was produced when cervical dilatation 


decreased acutely and recovered more slowly with a 
fetal scalp microblood determination and again with 
reapplication of the scalp electrode. : 

Also, in this labor, the dilatation abnormgJity was 
associated with an apparent delay in descent. This and 
several other similarly monitored cases suggest that 


‘such short-term decreases in cervical dilatation may be - 


related to loss of good application of the fetal pre- 
senting part to the cervix, as when the vertex is 
pushed up in the procegs of fetal scalp microblood 
sampling. E 

Finally, our past experience suggests that delays in 
the active phase are more likely to occur in labors 
complicated by malposition, as in this case,’or by 
disproportion. Here, analgesia and conduction anes- 
thesia were avoided, and normal dilatation and spon- 
taneous delivery occurred. Since it appears that factors 
adversely affecting labor progress tend to be cumula- 
tive, inappropriate interventions might have resulted 
in true secondary arrest of dilatation. We would 
speculate that when internal fetal monitoring is 
clinically indicated, other interventions, such as simul- 
tanecus analgesia or conduction anesthesia, should be 


avoided. Further investigation of active-phase slowing , 


is warranted. 
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Three cases of women in the reproductive age group who received warfarin sodium 
therapy for pulmonary embolism are presented. The therapy was complicated by rupture of 
ovarian cysts with intraperitoneal hemorrhage necessitating exploratory laparotomy. The 
possibility of intraperitoneal hemorrhage must be considered in patients who present with 
abdominal pain and a history of anticoagulant therapy. Lack of awareness of the 
complication may result in delay in making a cotrect diagnosis and instituting 


appropriate therapy. 


THE VALUE OF anticoagulant therapy for the treat- 
ment and prevention of thromboembolic phenomena 
is widely accepted. Hemorrhagic complications of 
anticoagulant therapy occur despite precautions.! Al- 
though the most common site of bleeding secondary to 
anticodpulants is the urinary tract,’ bleeding into the 
ovary with the formation of a hemorrhagic cyst can 


occur. These cysts may subsequently rupture with 


intraperitoneal hemorrhage. 

Three cases of patients with pulmonary embolization 
were given long-term warfarin sodium anticoagulant 
therapy. They developed ruptured hemorrhagic cysts 
of the ovary with intraperitoneal hemorrhage requir- 
ing exploratéry laparotomy. 


Casé reports 

Case 1. A 28-year-old, black woman, para 1-0-0-1, 
was admitted to the gynecologic ward because of lower 
abdominal pain. Two years previously, she had an 
inferior vena cava ligation for repeated pulmonary 
thromboembolism and was subsequently given warfa- 
rin sodium because of chest pains suspected to be due 
to recurrent pulmonary thromboembolisn. On admis- 
sion, a left cystic 5 by 6 cm. ovarian mass was palpated. 
The patient had an exploratory laparotomy. The left 
ovary was occupied by a 5 by 7 by 7 cm. cystic mass. A 


* + deft oophorectomy was performed. She was well when 


discharged and was followed in the gynecology and 
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medical clinics where she was given warfarin sodium 
because of recurrent thrombophlebitis. The patient 
was readmitted to the gynecologic ward because of 
lower abdominal pain. Pelvic examination revealed a 
right adnexal mass and a full pouch of Douglas. 
Culdocentesis yielded 15 ml. of unclotted blood. A 
clinical diagnosis of hemoperitoneum was made. An 
exploratory laparotomy revealed that the right ovary 
was replaced by a 4 by 5 by 6 cm. hemorrhagic cyst, and 
300 ml. of free blood was present in the peritoneal 
cavity. Because the patient previously had a left 
oophorectomy, a subtotal hysterectomy and right 
salpingo-cophorectomy were performed. The patient’s 
condition had improved when she was discharged, with 
follow-up to be performed at the gynecology clinic. 
The pathologic diagnosis of the submitted surgical 
specimen was hemorrhagic cyst of the ovary. 

Case 2. A 38-year-old, black patient, para 1-0-1-1, 
was admitted to the gynecologic ward on July 22, 1974, 
with lower abdominal pain. She had pulmonary 
embolization in June, 1973, and was given warfarin 
sodium and followed by the medical service. She had a 
left salpingectomy for an ectopic pregnancy ten years 
previously. On pelvic examination, a 6 by 7 cm. right 
cystic ovarian mass was found. Exploratory laparotomy 
was performed on July 23, 1974, and there was 100 ml. 
of free blood in the peritoneal cavity. The right ovary 
contained a 4 by 5 by 7 cm. cyst, filled with blood. 
A right ovarian cystectomy was performed. .The 
pathologic diagnosis of the specimen submitted was 
hemorrhagic corpus luteum cyst of the ovary. On the 
sixth postoperative day, the patient complained of left 
parasternal chest pain. A lung scan and blood gas 
analyses suggested recurrent pulmonary embolism. 
Inferior vena cava ligation was suggested; however, the 
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patient refused the operation. She was then given 
heparin and subsequently warfarin sodium. The pa- 
tient was discharged on August 12, 1974, after her 
condition improved. Warfarin sodium was continued, 
and she was to be followed in’ the gynecology and 
medical clinics. She was readmitted to the gynecologic 
ward on September 14, 1974, because of the sudden 
onset of lower abdominal pain. Pelvic examination 
showed lower abdominal distention and a pelvic mass, 
7 by 8 cm., in the right adnexal area. The uterus was 
difficult to delineate but appeared to be of normal size 
and separate from the mass. After the prothrombin 
time returned to normal with vitamin K administration 
and blood transfusion, and exploratory laparotomy 
was performed. In the peritoneal cavity was 800 ml. of 
free blood. The left ovary contained a 4 by 3 by 6 cm. 
ruptured hemorrhagic cyst, and left ovarian cystec- 
tomy was performed. The patient had an uneventful 
postoperative course and was discharged and followed 
in the gynecology clinic. The pathology diagnosis of 
the submitted surgical specimen was hemorrhagic cyst 
of the ovary. 

Case 3. A 27-year-old, black patient, para 1-0-0-1, 
admitted with lower abdominal pain, dizziness, and 
shoulder pain. Six months previously, the patient had a 
cesarean section for cephalopelvic disproportion. On 
the fifth postoperative day, she experienced chest pain. 
A lung scan revealed areas of decreased perfusion in 
the apex of the right lung. Anticoagulation therapy 
with heparin and warfarin sodium was started. The 
patient’s condition improved, and she was discharged 
on the twelfth postoperative day, to be followed in the 
medical and postpartum clinics. Warfarin sodium was 
continued, and the patient was followed with pro- 
thrombin time, determinations in the medical clinic. 
Eight weeks after discharge, the patient was readmitted 
to the gynecologic ward becatise of intense lower 
abdominal pain. Pelvic examiriation revealed the cervix 
to be displaced behind the pubic symphysis. The uterus 
and adnexa were not well delineated because of 
moderate abdominal distention. The pouch of Douglas 
was bulging. Culdocentesis retrieved 20 ml. of unclot- 
ted blood, and diagnosis of hemoperitoneum was 
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made. An exploratory laparotomy was performed and 
revealed 500 ml. of free blood in the abdominal cavity. 
The left ovary, tube, and uterus were normal. The 
right ovary was occupied by a 6 by 7 by 8 cm. ruptured 
hemorrhagic cyst, and right ovarian cystectomy was 
performed. The pathologic diagnosis of the submitted 
specimen was hemorrhagic corpus luteum cyst. 


Comment l 

The incidence of hemorrhagic complications follow- 
ing anticoagulant therapy is approximately 10 per cent 
if minor and major complications are included? 
Nevertheless, these agents are indispensable in the 
managerhnent and prevention of thromboembolic 
phenomena. In a study of 1,626 patients, Askey? 
shoved that intracranial and gastrointestinal hemor- 
rhage are the most seriotts complications as measured 
by.deaths and account for over 90 per cent of serious 
bleeding episodes following anticcagulant therapy. 
Corpus luteum cyst hemorrhage may occur with 
anticoagulant therapy; however, massive hemo- 
peritoneum is rare.” * Life-threatening  intya- 
peritoneal hemorrhage secondary to ruptured ova- 
rian hemorrhagic cyst due to anticoagulation, which 
occurred in the cases presented, is not uncommon. 
Premenopausal patients on long-term anticoagulant 
therapy are at a risk of developing ovarian,hemor- 
rhagic cysts. The treating physicians must be aware of 
the possibility of hemoperitoneum in these patients. 
Pelvic examination should be performed frequently to. 
determine the presence of ovarian enlargement. In the 
obese patient, pulsed ultrasound may be of assistance 
in determining the presence of ovarian cysts. Early 
termination of anticoagulant therapy should be consid- 
ered in patients with enlarging ovarian. masses. 
Diagnostic culdocentesis should be performed in 
patients with abdominal pain, and laparotomy is 


indicated when free blood is found in the pouch of ° 


Douglas. Protamine sulfate and vitamin K and/or fresh 
blood will reverse the effect of warfarin sodium. 
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Supravaginal hysterectomy without ligature of 
the cervix; in operation for uterine fibroids: 
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. During the latter part of the nineteenth century, 
supravaginal hysterectomy attracted considerable at- 
tention because of the problems of hemorrhage and 
sloughing that often followed en masse ligation of the 





768 


cervical stump. Baer, of Philadelphia, improved upon 
the technique of subtotal hysterectomy by ligating the 
ovarian vessels and then ligating the uterine vessels 
while elevating the uterus. The cervical stump was then 
dropped below the peritoneum without suture in it or a 
ligature constricting it, and the peritoneum was closed 
over the stump (see left). Baer presented ten cases with 
one death, presumably from the anesthesia. He 
enumerated the rationale for the method as: “Ist. It is 
secure against hemorrhage, because the blood vessels 
are ligated outside of the muscular tissue of the cervix; 

and against sloughing, because these tissues are 
entirely free from a constricting ligature or suture. 2d. 
It removes ail of the supravaginal tissue, but does not 
open the vagina, thereby permitting the vaginal 
portion of the-cervix to remain attached and in situ, to 
maintain its position as the keystone of the arch, and to 
preserve the strength and anatomical shape of ‘the 
lower portion of the abdominal cavity. 3d. The raw end 
of the stump is retracted deeply in the pelvis, where it is 
surrounded and covered by the other raw surfaces and 
the peritoneal flaps. . 4th. The pelvic cavity, when 
the operation is finished, has its natural lining of 
peritoneum, and is free from the danger of contamina- 
tion from a sloughing pedicle, open vagina, or a 
drainage tube. 5th. The ee are lefi in their natural 
relation with one another. . 6th. It is not unduly 
mutilating, requires the minimum number of ligatures, 
and is applicable to the worst cases. 7th. Both the 
operation itself and the convalescence are shorter than 
by any other method. 8th. The unpleasant and often 
painful and dangerous sequelae, as hernia, fistula, etc., 
are absent.” Baer also pioneered in advocating closure 
of the abdomen without drainage in cases of pelvic 
abscess and wrote on many aspects of gynecologic 
surgery. 
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Puerperal infection in the antibiotic era 


RONALD S. GIBBS, M.D. z 
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Developments in etiology and treatment of puerperal infection ‘in the last 20 years are 
reviewed. Emphasis is placed upon predisposing factors, microbiology and antibiotics, 
unusual sources of severe infection, special complications, and prophylactic antibiotics. 


THE CONTROL Of obstetric infection has been one of 
tne gratifying successes of the antibiotic era. Even in 
the mid-1970’s, however, puerperal infection con- 
t:nues to cause continuing morbidity and deaths. 

From the early 1930’s until the 1950’s, puerperal 
infection decreased in both frequency and severity. In 
1936, sulfonamides were first used in treating puer- 
peral sepsis.» ? In the next ten years, penicillin and 
streptomycin were introduced into general use. How- 
ever, even prior to the use of these antibiotics, the 
f-hemolytic streptococcus, the organism responsible 
for epidemics of puerperal sepsis, appeared to be 
undergoing a spontaneous decrease in virulence.” In 
additien, blood transfusions had become readily avail- 
able and, with the use of oxytocic agents and cesarean 
section, the incidence of prolonged labors and trauma- 
tic deliveries decreased markedly. Since the early 
1950’s, there has been little change in the morbidity 
rate** and perhaps even an increased maternal 
mortality rate? from infection despite the development 
of even more potent antibiotics. 


Epidemiology 

Incidence. Estimates of the incidence of postpartum 
infection are difficult to assess. Many report the 
incidence of “standard puerperal morbidity,” which is 
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. 
defined by the U. S. Joint Committee on Maternąl 
Welfare as ʻa temperature of 100.4° F. (38.0° C.), the 
temperature to occur in any two of the first 10 days 
postpartum, exclusive of the first 24 hours, and to be 
taken by mouth by a standard technique at least four 
times daily.” Because of early patient discharge prac- 
tices, the full criteria of the original definition can no 
longer be applied. In addition, it has been noted that - 
many patients with infection respond to antibiotics so 
quickly that they do not meet the temperature criteria 
for standard morbidity. Thus, in one group of patients 
with endometritis, only 56 per cent had standard 
morbidity.’ : - 

Others use different criteria for morbidity, ranging 
from a temperature of greater than 99.4° F. on any 
occasion? to a temperature of greater than 101° F. after 
the second postpartum day.”® Still others refer to the 
clinical signs and symptoms of infection or the positive 
growth of a significant number of pathogenic or- 
ganisms.’° Finally, in some institutions, antibiotics have 
been administered routinely for such reasons as breech 
deliveries, “major” episiotomy incisions,"! cesarean sec- 
tion, or gross fecal contamination of the vagina or 
the perineum.’ When antibiotics are given on such 


grounds fora number of days, these may be therapeu-, * 
-tic and might be responsible for a deceptively low 


morbidity rate. 

Low-grade temperature elevations are very common 
in the postpartum period and often resolve spontane- 
ously. Calman and Gibson? reported that over one 
third of puerperal patients had at least one temper- 
ature greater than 99.4° F. Of these fevers, over one 


° 
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half were transient and resolved spontaneously. The 
etiologies of such fevers include dehydration and 
reaction to an infusion of fetal proteins. In most 
reports, genital tract infection is the commonest source 
of postpartum fever, * ° but others report urinary tract 
infection to be the most common.® * Among other 
sources are mastitis, breast abscess, dehydration, and 
respiratory infection. , 

The critical observer must consider all of these 
factors in assessing obstetric morbidity reports. It is 
clear, however, that fevers in the puerperium have 
decreased in most centers to 15 to 50 per cent of the 
incidence in 1930.35 In one report in which ‘the birth 
canal infection rate did not change, the incidence was 
already at the remarkably low rate of 2 to 3 per cent in 
1928.8 l j 

The decreasing severity of infection is witnessed by a 
shortening duration of fever! and by marked reduction 
in deaths from infection. In England and Wales, the 
maternal mortality rate from puerperal infection fell 
from 1.5 per 1,000 births in the early 1930’s to 0.006 
per 1,000 births in 1963.5 
" At present, the rate of postpartum infection may 
be estimated to be from 1" to 8 per cent® ' with 
occasional reports of morbidity rates as high as 30 per 
cent. a, 

A small number of retrospective reports have fo- 
cused on cases of maternal death from infection. In 

. Navy Hospitals, from 1962-6,“ there were 51 deaths 
among 176,012 births. Infection was directly ‘or 
indirectly a factor in 50 per cent of the obstetric deaths 
and only three were associated with septic abortiorf. In 
the United States, in 1963, infection was the second 
most common cause of maternal deaths, accounting for 
25 per cent.'* Approximately half were associated with 
term or near-term pregnancy and half were associated 
with abortion. In two reports, Stevenson and col- 
leagues** © detailed 91 cases of maternal deaths from 
puerperal sepsis in Michigan in 1950-1966. Forty- 
seven were associated with cesarean section and 44 
followed vaginal delivery. In 5 of the last 6 years of the 
report, infection was the leading cause ef maternal 
death, and it was concluded that the deaths were 
preventable in over two thirds of the cases, with both 
patient and medical personnel sharing responsibility 


° „equally. Patient responsibility consisted primarily of 


delay in seeking “medical care (for: example, after 
prolonged rupture of the membranes); physician and 
hospital responsibility consisted of inadequate evalua- 
tion of symptoms, incorrect diagnosis, failure to 
hospitalize earlier, and inadequate institution of an- 
tibiotic therapy. : l 

Epidemics. Lethal epidemics of 8-hemolytic strep- 
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tococcal infection occurred as late as 1927 when, at 
Sloane Hospital in New York, 24 mothers were 
infected and 9 succumbed. In the absence of antibi- 
otics, the epidemic was brought under control only 
by closing the hospital for 10 days. 

Six outbreaks of streptococcal infection have been 
reported since 1953, including five since 1965.17-% 
These outbreaks have all involved Group A & 
hemolytic streptocci (usually one type) and involved 
from two to 20 mothers, none to 11 newborn infants, 
and many of the hospital staff. Although there were no 
maternal or neonatal deaths, a number of the patients 
were severely ill. There are no reported epidemics of 
puerperal infection due to organisms other than 
Group A streptococci. 


Genital tract infection 


Predisposing factors. Five factors appear to be 
major predisposing factors to postpartum infectious 
morbidity and death. These are: cesarean section, 
“prolonged” labor and rupture of the membranes 
(ROM), trauma at anemia, 
socioeconomic status. Factors with possible roles are: 
vaginal (as opposed to rectal) examinations, manual 
removal of the placenta, episiotomy, forceps deliveries, 
and intrauterine labor monitoring. 


delivery, and low 


Cesarean section, This is the most important factor 
predisposing to both the frequency and severity of 
postpartum infection. Goplerud and White® found that 
17 per cent of their infected patients had cesarean 
section, whereas the overall occurrence of cesarean 
section was only 3 per cent. Humphrey’ found that 41 
per cent of his infected patients had abdominal 
deliveries when the over-all cesarean section rate was 
5.6 per cent (P < 0.2 per cent). Sweet and Ledger® 
reported the rate of endometritis following cesarean 
section to be increased sevenfold ‘over the rate 
following vaginal delivery at Wayne County Hospital. 
Recent studies employing prophylactic antibiotics have 
been stimulated by baseline infection rates of between 
51 and 64 per cent. 137117 It has already been noted that 
patients having cesarean sections comprise over half of 
the maternal deaths from infection in the Michigan 
study." 

While abdominal delivery in general increases mor- 
bidity, classical cesarean section specifically places the 
parturient at even further risk. Of the 47 deaths 
following section in Michigan, 26 were associated with 
classical operations and 19 with low-segment opera- 
tions, which are performed much more commonly.® 
Over 36 years at the University of Iowa, there were 
3,600 cesarean sections and six deaths from infection. 
Four occurred after classical cesarean section and two 
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Table I. Perinatal deaths and maternal morbidity associated with PROM 





25 1961 515 Private 20-36 wks. 
Hospital 

30 1963 1,896 Naval All 
Hospital 

26 1964 1,788 Indigent All 

28 1965 473. Ya private, All 
% indigent 

31 1967 415 Private All 

29 1970 450 UCLA All 


No. of Gestational 
patients Population ages 





Maternal 
morbidity 





Perinatal 
deaths 
PROM > 48 hr. 27.7%* 


PROM < 48 hr. 12.3%* 


1% for all with 
PROM < 14 days 


7.8% for PROM 
1.8% for no PROM 


7.3% for PROM, no antib. 
3.5% for PROM, w/antib. 
6.4% no PROM, no antib. 


10.6% postpartum fever 
if PROM > 48 hr. 
8.6% antepartum fever 
if PROM > 48 hr. 


28% w/PROM > 24 hr. 


PROM, < 24 hr. 2.3% 
PROM = 24-48 hr. 4.5% 
PROM > 48 hr. 8.2%} - 


No PROM, 4.1% 
All PROM, 6.1% 
PROM > 24 hr. 11.6% 
0-2°5% = 34 wk. 
for all PROM * 


w/chorioamnionitis, - 


2.6% endometritis 


26.4% chorioamnionitis 


16% over all if PROM > 24 hr. 


31% 1,000-2,499 Gm. 





*Fetuses 1,500 to 2,500 Gm. only. 
HIF mother developed fever antepartum, PNM was 24.3%. 
If mother developed fever antepartum, PNM was 50%. 


after cesarean hysterectomy. All three maternal deaths 
from 1941 to 1961 were associated with classical 
cesarean section. There were no deaths from infection 
in 935 low-segment cesarean sections.® 

The explanation for increased infection with cesar- 
ean section presumably lies in increased intrauterine 
manipulation, the presence of foreign body (suture 
material), necrosis of tissue at the suture line, 
hematoma formation, and wound infection. The 
additional risk of classical cesarean section arises from 
the inability to cover the uterine incision with the 
vesicouterine peritoneum and thus to restrict the 
infection. 

Prolonged labor and prolonged rupture of the membranes. 
Patients enduring long labors appear to be predisposed 
to postpartum infection, but there has been little 
agreement on the definition of “prolonged” labor. 
Utilizing 10 hours as the differentiating time, Fara and 
co-workers” found no significant difference in infec- 
tion rates, but Humphrey” used a duration of more 
than 18 hours of regular contractions to define 
prolonged labor and reported a highly significant 
increase in the prolonged labor group (P < 0.01). 
Others have noted that patients with labors lasting over 
30 hours were found twice as frequently in the infected 
group as in the uninfected group.* 

Perhaps more important than the length of labor per 
se is the length of rupture of membranes (ROM). 
Among 44 infectious maternal deaths in Michigan, 


there were only 10 labors longer than 10 hours, but the 
average duration of ROM was 90 hours.’® Im 1967, 
Webb” reviewed 54 cases of maternal death associated 
with premature rupture of membranes. (PROM) in 
California; 38 died of sepsis and eight others had sepsis 
as a contributing factor in death. 

Nonetheless, reports on the management of the 
patiént with PROM have reached conflicting conclu- 
sions. The two parameters of greatest importance aré 
perinatal mortality (PNM) and, maternal infection. 
Variables such as the stage of gestation studied, use of 
antibiotics, and socioeconomic status of the patient 
population may explain the difference in the conclu- 
sions (see Table I). 

In 1961, Breese” reported on 10 years’ experience 
involving premature pregnancies with premature 
spontaneous rupture of the membranes at a private 
hospital in Qregon. In 515 patients (infant weights, 501 
to 2,500 grams), 50 per cent had latent phases of labor 
longer than 48 hours, and 24 per cent more than 7 
days. For infants between 1,501 and 2,500 grams, PNM 
with a latent phase less than 48 hours was 12.3 per cent , 
and PNM with a latent phase greater'than 48 hours was 
27.7 per cent. Maternal morbidity in general was 1.8 
per cent, whereas in patients with PROM of any length 
it was 7.8 per cent. Mothers with latent phases of less 
than 48 hours had a morbidity of 7.3 per cent and 
those with longer latent phases had a morbidity of 8.3 
per cent. Many patients in the latter group received 


. 
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antibiotics. (A full discussion of antibiotics and PROM 
appears in the discussion of developments in therapy.) 
With the use of antibiotics (usually penicillin and/or 
streptomycin) an improvement in PNM was noted. 

Studying indigent patients in Chicago, Burchell? 
observed a doubling of PNM after a latent period of 24 
hours and a redoubling (to 8.1 per cent) after a latent 
period of 48 hours. If the mother became febrile be- 
fore delivery, the PNM increased eightfold. to 24.3 
per cent. In terms of maternal infection, a latent period 
of greater than 24 hours was associated with a fourfold 
increase of maternal antepartum fever when compared 
with latent period of less than 24 hours. Patients with a 
latent phase of more than 48 hours had a higher 
morbidity rate (10.6 per cent) as manifested by 
postpartum fevers than those with a latent phase of 24 
hours (7.9 per cent) or with a latent phase of 24 to 48 
hours (6.9 per cent). The use of antibiotics (type not 
specified) appeared to decrease PNM and maternal 
intra- and postpartum fever. 

‘Russell and Anderson?’ reported a decreased inci- 
dence of amnionitis, decreased PNM, and decreased 
maternal mortality rates in service patients by deli- 
vering all patients more than 36 weeks pregnant within 
18 to 24 hours of the confirmation of the diagnosis of 
PROM Induction was successful in 95 per cent. 

In a population that was approximately half private 
and half ward, Lanier and associates?’ noted that 


+ PROM greater than 24 hours was associated with a” 


threefold increase in the perinatal mortality rate to 
11.6 per cent. Maternal fever occurring prior to de- 
livery was associated with a*striking PNM of 50° per 
cent, and maternal infection occurred in 28 per cent of 
patients with ROM more than 24 hours before 
delivery. The average duration of ROM was 55 
hours—median 36 hours—but the average duration of 
time in the hospital prior to delivery was only 20 hours. 
Thus, despite aggressiveness with induction, results 
were still poor. Analyzing various factors, the differ- 
ence between those who became infected and those 
who did not appeared to be “race with its attendant 
indigency.” Similar experience has been reported from 
the Medical College of Georgia. In 1970, Gunn 
and co-authors” published a 10 year review of the ex- 
perience with PROM at UCLA and an extensive 


‘`. review of the literature. Among their patients, am- 


nionitis developed in 9.1 per cent of all patients with 
PROM (defined as ROM at any time prior to onset of 
labor). In patients with PROM over 24 hours, am- 
nionitis occurred in 26.4 per cent (121 of 450) among 
all birth weight groups and in 31.2 per cent (43 of 138) 
of.. premature infants .(1,000 to 2,499 grams). The 
over-all PNM in patients with chorioamnionitis was 16 
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per cent, whereas in the premature group the PNM 
was 24 per cent. In this study, no data could be 
obtained on postpartum maternal morbidity in patients 
with PROM. It was proposed that after 12 to 18 hours 


‘of PROM, labor should be induced to achieve delivery 


within 24 hours for fetuses with an estimated weight of 
over 2,000 grams. In cases of an estimated fetal weight 
of less than 2,000 grams, an “expectant” therapy was 
advised, with hygienic perineal care, relative bed rest, 
frequent temperature recordings, and no examina- 
tions after an initial sterile speculum examination to 
confirm ROM. 

Other studies, however, indicate more benign out- 
comes. In a multihospital Navy scudy,™ tetracycline was 
given to patients with PROM until spontaneous labor 
ensued and for 3 days postpartum. Patients in whom 
labor was induced when PROM was diagnosed were 
excluded. Standard morbidity, in general, and en- 
dometritis, in particular, were decreased even com- 
pared to patients without PROM. Although there was 
no decrease in PNM with the use of tetracycline, the 
over-all PNM (for mature infants) averaged only 10 
per 1,000 births. At a Kaiser-Permanente Hospital, 
Sachs and Baker”! noted no increase in PNM nor 
increase in maternal infection when they awaited 
spontaneous labor without the use of antibiotics. 
Approximately 25 per cent of their patients had latent 
phases of greater than 48 hours. 

Despite conflicting evidence, it appears to be most 
reasonable to deliver within approximately 24 hours of 
definite ROM in pregnancies greater than 36 weeks. 
For smaller fetuses, management should be based 
upon the relative risks of infection and of prematurity 
(mainly respiratory distress syndrome [RDS]) at a 
particular hospital. Recent preliminary data suggest 
that it may be advantageous to wait at least 24 hours 
before effecting delivery in those cases with ROM at 
less than 36 weeks. Yoon and Harper”? found a 
decreased incidence of RDS in infants with ROM over 
24 hours, and Richardson and co-werkers*® reported 
that the lecithin-sphingomyelin ratio in the amniotic 
fluid may mature at an accelerated rate after ROM. It is 
not clear, however, whether the over-all PNM (includ- 
ing causes other than RDS) is decreased by waiting 
more than 24 hours or whether there is a “critical” 
duration of ROM after which there is no appreciable 
decrease in the incidence of RDS. At this time, the 
evidence does not justify sweeping changes in man- 
agement but determinations of L/S ratios in individual 
cases may be helpful. Further prospective studies will 
be of major importance. 

Trauma. Traumatic deliveries are believed to pre- 
dispose the patient to infection by providing a 
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weakened host and a favorable environment for 
bacterial reproduction. Yet, only a small percentage of 
infected women sustain major delivery trauma.® 

Socioeconomic status. Most reports indicate that indi- 
gent patients (independent of race) have higher 
morbidity rates than middle-class patients,» 1 “ 
especially in relation to PROM and cesarean section.’ 
Many factors have been assessed to explain this 
observation. Walsh and colleagues** found a sig- 
nificantly higher incidence of pathogenic organisms in 
500 lower genital tract cultures of 28 pregnant ward 
patients than in 15 pregnant private patients. Patients 
of lower socioeconomic status have unfortunately also 
been subject to less prenatal care, poorer hygiene, 
poorer nutrition, and higher incidence of anemia. In 
labor, they are examined more frequently and deliv- 
ered by the least experienced personnel. 

Anemia. Also well established is the association be- 
tween anemia and puerperal infection.” 1% % 36 It is 
not clear, however, whether infected patients with 
anemia respond more promptly after receiving a 
transfusion. 

Vaginal examination and the number of examinations. 
The concern that once prevailed over performing 
vaginal examinations in labor has been abolished by 
both retrospective” and prospective clinical and mi- 
crobiologic studies.” 33 At Cook County Hospital,” no 
difference was found in morbidity between the patients 
having one vaginal examination and those having 

` many. 

Manual removal. Thomas*® cited a maternal mortality 
rate of 3.3 per cent and a maternal morbidity of 32 per 
cent associated with manual removal prior to 1945. 
Many of these patients, however, may have had some 
intercurrent condition such as severe hemorrhage 
since the experience recently has been much less 
impressive. In 1963, no increase in infection was found 
in 921 patients having manual removal. Jones and 
co-workers? in 1966 reported a decreased rate of 
infection by routinely performing manual removal. 
Higher morbidity rates have been reported in two 
small series.4) ” 

Despite the evidence that manual removal does not 
increase puerperal infection, it is still not widely 


advocated for routine use. Charles and Klein” favored - 


careful inspection; Hellman and Pritchard** advised 
removal only after thirty minutes. 

Episiotomy and forceps deliveries. Two retrospective 
studies! *8 indicate that the performance .of an 
episiotomy with or without forceps delivery sig- 
nificantly increases the incidence of puerperal infec- 
tion. Further, the incidence of operative deliveries was 
reported to be twice as high in infected as in uninfected 
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patients,®° and the incidence of positive blood cultures 
following forceps deliveries was higher than that 
following spontaneous deliveries.? Patients having 
either episiotomies or forceps deliveries may also have 
had more difficult labors. While interference must be 
kept at a minimum, the advantages of a episiotomy 
incision over a laceration, and of indicated or even 
elective low forceps, usually outweigh the increase in 
infection. : 

Intrauterine monitoring. With the increased use of 
intrauterine monitoring, concern has arisen with 
regard. to increased maternal infection. Schurz and 
co-workers“ found no increase in infection in 110 
intensively monitored patients, but patients with ROM 
greater than 6 hours were not monitored. Penicillin 
was added to the flushing solution, moreover. 

In a review of 1,150 internally monitored patients, 
Chan and co-workers found only six cases of 
endometritis. Sixty of 66 patients with standard febrile 
morbidity were felt to have sources of fever other than 
endometritis. The incidence of standard pyrexiaein 
electively monitored patients was no higher than in 
nonmonitored patients (1 to 2 per cent). In the patients 
with indicated monitoring the incidence of standard 
pyrexia was 7 per cent (10 of 150). Of these, only one 
patient- was thought to have endometritis. light of 
these 10 pyrexic patients had cesarean sections; 
however, since the total number of cesarean sections is 
not given, morbidity data in this select group cannot be - 
determined. No data on the average duration of ROM 
and of monitoring are presented. Thus, the incidence 
of “endometritis”—a surprisingly low 0.5 per cent—in 
this population must be viewed with caution, especially. 
when compared to the standard pvresia of 5.0 per 
cent. In a similar study, Wiechetek and co-authors*® 
analyzed 148 internally monitored patients ‘over 3 
years. No significant. difference in the incidence of 
morbidity or endometritis was found between the 
monitored and control groups. Cesarean section was 
associated with a morbidity of 35 per cent for both 
monitored and unmonitored patients while for vaginal 
delivery thg morbidity of both groups was 6 per cent. 
Also, no correlation was found between incidence of 
endometritis and duration of monitoring up to 5 
hours. On the other hand, Ledger and associates** have 


found that internal monitoring was associated with a, ° 


small, but highly significant (p < 0.001), increase in the 
incidence of postpartum bacteremia from 0.5 to 1.4 
per cent. 2 

Ina prospective evaluation of 86 monitored patients, 
Larsen and colleagues“ reported a progressive in- 
crease in the incidence of intrauterine infection with 
the duration of monitoring. Of patients monitored for 


u 
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1 to 4 hours, 25 per cent were morbid. Of those 
monitored for 4 to 8 and > 8 hours, respectively, 50 
and 71 per cent were morbid. The presence of one or 
more polymorphonuclear leukocytes per high-power 
field in the amniotic fluid in 16 patients was associated 
with infection in all. In the absence of PMN’s a number 
of patients still became morbid. In this report, 
however, morbidity was defined as only one tempera- 
ture reading at any time greater than 100.4° F. Perhaps 
in part because of this „definition, the incidence of 
infection was unusually high. Presence of bacteria in 
the culture was of no significance. 

Microbiology of puerperal infection. 

Difficulties in making the diagnosis. Making the specific 
diagnosis of puerperal genital tract infection’ is a 
difficult clinical and microbiblogic task. 

1. Many studies have demonstrated that the normal 
flora of the vagina and cervix consists of many species 
of organisms.3* 48-50 Among the organisms usually 

considered nonpathogens are: lactobacilli (Doderlein’s 

bacillus), diphtheroids, coagulase-negative staphylo- 
cocci, and micrococcus. Organisms frequently found, 
but still considered potential pathogens, are: all aerobic 
hemolytic and, nonhemolytic streptococci, anaerobic 
cocci, coagulase-positive staphylococci, gonococci, clos- 
tridia, aL. coli, Klebsiella, Enterobacter, Proteus, 

Pseudomonas, Bacteroides, and Mycoplasmas and 

T-form mycoplasmas. 

. 2. As noted, low-grade, transient fevers are common 
and appear to be of questionable significance.® 

3. The puerperal patient with a sustained fever often 
has few specific signs and symptoms. $ 
*-4. Though urinary tract infections are easily 
documented with a positive culture, it is often impossi- 
ble to be certain they are the cause of the fever. 
Especially in the absence of urinary tract symptoms, 
one cannot attribute a fever to urinary tract infection 
solely on the basis of a positive culture. 

5. Even when there is good clinical evidence of 
genital tract infection, the bacteriology report may not 
be confirmatory. Detailed studies have shown remark- 
able similarities between the flora of the “infected” and 
“uninfected” uteri.5!-®3 Moreover, unless anaerobic 
techniques are used, there will often be a report of “no 
growth” or a poor correlation between the culture 


e results and gram stains and positive blood cultures.® 49 


6. High vaginal or even cervical cultures are 
inadequate in determining the flora in the endome- 
trium. Such a practice is similar to culturing the throat 
instead of the sputum, in a case of pneumonia. 
Cultures should be done of the endometrium because 
Calman and Gibson” showed the upper vagina to 
contain more organisms than the endometrium. 
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7. Gram stains should be done and types and relative 
numbers of bacteria noted. Yet, often only occasional 
organisms are seen. The presence of intracellular 
organisms is very suggestive of infection, but such 
forms may be difficult to detect. 

8. Although recovery of organisms from the blood is 
very helpful, positive blood cultures are seen in only 
about 8 per cent of cases.* § 

The present picture. Table II lists the results of a 
number of studies indicating the source of the culture 
and culturing techniques used. The most common 
organisms causing postpartum infection have been re- 
ported to be E.coli® 5 and anaerobic streptococci.® * 53 
A suggestion of a. changing microbiologic picture 
comes from cases of fatal sepsis at Queen Charlotte’s 
Hospital in England. In 1933 to 1935, there were 86 
maternal deaths from infection, 75 per cent from 
hemolytic streptococci, 10 per cent from anaerobic 
streptococci, 5 per cent from S. dureus, and 2 per cent 
from E. coli. From 1946 to 1968, there were only four 
deaths, two with Cl. welchii, one with Pseudomonas, and 
one with Proteus.® From three retrospective studies of 
maternal deaths from infection, “8 the organism 
cultured most often was E. coli. The gram-positive 
organisms were cultured next most frequently, but in 
far fewer cases. 

CHARACTERISTICS OF COMMON PATHOGENS. 

Aerobic streptococci: The streptococci are classified 
by a number of systems, resulting in a confusing 
nomenclature. The aerobic streptococci may be clas- - 
sified by their hemolytic properties on blood agar 
plates. Organisms showing partial or green hemolysis 
are called a-streptococci (also known as S. viridans); 
those’ showing complete or clear hemolysis are g- 
streptococci; those without hemolysis are -strep- 
tocci. The hemolytic properties of a species may, 
however, be variable.“ Many streptococci may also 
be classified into serologic (Lancefield) groups by a 
precipitin reaction. Groups A, B, anc D are currently 
known to be pathogenic. Rarely, other groups may 
cause pelvic sepsis. 

1. Group’ A f-hemolytic streptococci (S. pyogenes). 
The organism is rarely found in the cervix or vagina 
of antepartuim patients?® 3% 5 and occasionally in the 
postpartum pelvis in nonepidemic situations.® *? The 
clinical picture of infection with this organism is 
characteristic.» "5 The initial fever spike is high, 
occurs early, and is associated with chills and prostra- 
tion. Tenderness over the uterus is diffuse and may 
extend to the parametria. Early peritoneal signs and’ 
ileus may be present. The lochia is scanty, is not foul, 
and contains many gram-positive cocci in chains on 
Gram stain. Group A B-streptococci are sensitive to 
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Table II. Pathogenic organisms cultured from “infected” sialic patients 






Date and 
location 


1947, 51 45 Endometrical 
Chicago 
1953, 52 141 High Yes 
London vaginal 
1959, 3 ? “Lochia” Yes 
N.Y.C. 
1973, 56 600 ? Yes 
lowa 
1973, 8 ? Cervix Yes 
Michigan Wayne Cnty 143 ? Endometrium 
UMMC 101 ? Cervix Yes 
? Endometrium 
1974, © 583 27 Endometrial Yes 
Phila. 


penicillin. In the acutely ill, penicillin-allergic patient, 
erthromycin or cephalosporin may be substituted. 
Response to appropriate antibiotic therapy is usually 
prompt. l 

Since epidemics of Group A B-hemolytic streptococci 
disease usually are presumed to be exogenous in origin 
from the nasopharynx or skin lesion of a mother, 
infant, or hospital staff member, preventative proce- 
dures should be employed routinely. Nasopharyngeal 
er skin cultures on obstetric personnel and patients 
with upper respiratory infections or suspicious skin 
lesions should be obtained, and patients with suspected 
B-streptococcal puerperal infection should be isolated. 
Personnel with a positive culture should not work with 
labor or maternity patients until antibiotic therapy has 
been instituted and their culture has become negative: 
Close liaison with the microbiology laboratory for 
immediate report of any Group A -streptococci from 
febrile patients should be established. If the organism 
is found, both patient and neonate should be treated 
end isolated. 

Once two or more cases have been reported in a 
sbort interval, an epidemic can be presumed to be in 
existence. In these instances, additional measures are 
in order. A health department epidemiologist should 


be requested to advise and aid in identifying the ` 


possible source. Infected patients. should be isolated 
and treated. In most epidemics, still further measures 
have been necessary, since recognition of the epidemic 
may have been delayed. All personnel involved in the 
care of maternity patients should be screened for 
Group A B-streptococci with nasopharyngeal and skin 
lesion cultures. If culture is positive, carriers should’be 
removed from duties with maternity patients and 
treated with oral antibiotics for 10 days. Skin lesions 





Third most 
common 


Second most 
common 


Most common 
organism 










‘y-streptococci Bacteroides “Ana strep. 
40% sp. 37.8% 33% 

Ana strep. S. aureus Aer. non-hemol. 
34% 16.5% strep. 13.5% 

Ana strep. Aer.non-hem. E. coli 22% 
68% strep. 24% 

E. col. a-strep.” B-strep. 
148 isol. 84 isol 73 isol. 

E. colt Ana. strep Bacteroides 
39 isol. 32 isol. ` 31 isol. 

E. coli S. viridans S. faecalis 
57 isol. 26 isol. 19 isol. 

Ana strep Ana staph. Bacteroides 


37% 33% 29% 





should be recultured on the third day, and throats on 
the seventh day. These personnel sheuld not return to 
regular maternity duty until they are culture negative. 
A system of cohort nurseries may be instituted, and 
elective inductions, circumcisions, and perhaps eveh 
elective surgery may have to be cancelled. 

When the epidemic is widespread,” prophylactic 
penicillin or sulfa drugs may need to bé given to all 
patients (mothers and neonates) and all staff. 

2. Group B -hemolytic streptococci (S, mastitidis, S. 
agalactiae). This organism has generated interest in the | 
past few years because of reports of its increasing role 
in puerperal and neonatal sepsis. Group B streptococci 
are-found in 5 to 14 per cent of vaginal or cervical 
cultures of pregnant women in the United States and 
Europe. 588 Jt is impossible to determine whether 
the carriage rate has increased because older studies 
did not type B-hemolytic streptococci. Undoubtedly, 
though, Group B and other non-group A species have 
become far more important than Group A. In contrast 
to Group A infections, Group B infections occur 
endemically from the mother’s endogenous flora. 
Group B streptococci generally are reported to be 
exquisitely sensitive to penicillin (drug of choice) and 
also to ampicillin and erthromycin.® Clinical response 
in the mother is usuably rapid, though severe infec- 
tions including meningitis and death have been 
reported.5® % 

For the neonate, Group B streptococci are particu-" 
larly pathogenic and are the most common gram- 
positive organism causing neonatal sepsis.© The neo- 
nate who develops Group B streptococcal sepsis is 
colonized most probably during labor or at birth. Since 
only a small percentage of pregnant women carry this 
organism, it has been proposed that such carriers be 
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treated antepartum.*® ® © The potential control of 


‘Group’B stréptococcal sepsis is difficult.” First, it is not 
‘clear what percentage develop sepsis. Franciosi and 


associates®! 


found in culturing the throats of 36 
neonates of Group B streptococci-positive mothers 
that only five were positive. Second, a number of 
infants colonized by Group B streptococci are born of 
Group B streptococci—negative mothers. Third, labor 
‘floor and nursery personnel may be carriers of Group 
Fourth, ‘the male urethra "harbors 
Group B streptococci, which may reinfect the female. 
Fifth, on occasion Group B streptococci are extremely 
difficult to eradicate from the vagina. Finally, there 
appears. to be a wide variation in the incidence of 
Group B streptococcal neonatal sepsis. A rational 
approach to the treatment of either mother or 
neonate must await further data. . 

"3. Other aérobic streptococci. The a-streptococci are 
commonly found in the pelvis, but are usually of low 
pathogenicity and sensitive to penicillin. Of special 
importance is another Species, enterococcus (which 
includes ‘S. faecalis and other less common species) 
which may be either: a- or y-hemolytic. Most en; 
terococci are Group D, but not all Group D str ‘eptococci 
are enterococci. Characteristically resistant to penicillin 
alone, jt is usually sensitive to ampicillin or a penicillin 
plus an aminoglycoside (streptomycin, kanamycin, or 
gentamicin). Combinations of a cephalosporin or 


B streptococci. 


_ clindamycin plus an aminoglycoside provide in-- 


adequate coverage against enterococci. In the 
penicillin-allergic patient, vanomycin is appro- 
priate. è ve 


+. Aerobic staphylococci (S. epidermidis and S. aureus): 
Aerobic species possessing a coagulase ' enzyme may be 
pathogenic. S. aureus has been found in 5 to 17 per cent 
of genital tracts of various populations, and S. epider- 
midis still more commonly.® ®& 1 4 48% 51. 53 These 
organisms may cause endometritis, pelvic and vulvar 
abscesses, breast abscess, or septicemia with metastatic 
abcess formation. Staphylococcal epidemics in nurs- 
eries occur on occasion, usually from 'the nasopharynx 
or- skin of a hospital: worker, but have not been 
reported among mothers. The ability of some S. aureus 
to produce penicillinase makes it resistant to penicillin 
and ampicillin. Other antibiotics such as oxacillin, 


e methicillin, or cloxacillin and the cephalosporins are 


“gerierally effective. 

Aerobic gram- negative bacilli: The increasing im- 
portance of these organisms has already been em- 
phasized. Clinically, these infections vary from mild to 
fulminant. Indeed, these organisms are the most 
commonly found in puerperal bacteremia 1%% 141 and 
in puerperal septic shock. He n3 The lochia is nonfoul 
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in pure infections. In the laboratory, these organisms 
grow rapidly and are readily distinguished from each 
other by biochemical tests. Antibiotic resistance may 
develop and may even be transmitted from one species 
to another by extrachromosomal genetic factors (R 
factors). Therefore, specific antibiotic testing is man- 
datory. l 

1. Escherichia coli. Among the most numerous species 
in the human gastrointestinal tract, E. coli has been 
found in the vagina or cervix of from 5 to 38 per cent 
of antepartum patients.‘ * 3% 5° Responsible for a 
wide variety of human infections, it has been reported 
to be the most common organism isolated in puerperal 
infection, especially in bacteremia and septic shock. In 
the laboratory it forms gas, and its colonies appear as a 
dark lactose fermenters on. MacConkey agar. Its 
sensitivity to antibiotics varies from hospital to hospital 
and perhaps from service to service within a hospital, 
but kanamycin, gentamicin, and chloramphenicol are 
generally effective against over 95 per cent of species. 
Cephalosporins are active against 80 to 93 per cent, 
and ampicillin and tetracycline against perhaps 80 et 
cent.® 

2. Klebsiella~Enterobacter. T hese organisms have 
been found in some reports-in 5 per cent of an- 
tepartum lower genital tracts,** 5 but other studies 
have failed to recover them.** 9” In postpartum urinary 
and genital infections they play an occasional role, far 
less important than E. coli The characteristic mucoid 
appearance of the colonies gives an early, important 
clue in their laboratory identification. Gentamicin is 
nearly 100 per cent effective, and kanamycin and 
chloramphenicol are effective against 85 to 95 per cent. 
Cephalosporins are highly effective against Klebsiella 
species, but not against Enterobacter; ampicillin is 
essentially useless against either. 

3. Proteus. These species are reported in-no more 
than 2 to 4 per cent of antepartum patients. 5° Two 
distinctly different groups, with different biochemical 
and sensitivity patterns, are found. The indole- 
negative species, Proteus mirabilis, is highly sensitive to 
kanamycin and gentamicin (>95 per cent) and only 
slightly less sensitive to ampicillin and cephalosporins 
(85 to 90 per cent). Indole-positive species, P. vulgaris 
and P. morganit, are also highly sensitive to kanamycin 
and gentamicin, but much less so to ampicillin and 
cephalosporins (~ 40 per cent). Tetracycline is of little 
value against either.® 

4, Pseudomonas. 
severe nosocomial infections, Pseudomonas is only 
rarely found in the antepartum cervix.” A characteris- 
tic, pleasant, grape-like odor is given cff by its colonies. 
Antibiotics of choice in treating Pseudomonas infection 


An opportunis:ic pathogen in 


© 
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are gentamicin, carbenicillin, or colistin. In life- 
threatening infections, antimicrobial combinations 
such as gentamicin and carbenicillin may be used 
because of synergism. 

Anaerobic gram-positive organisms: The strictly an- 
aerobic streptococci (peptostreptococci) continue to 
play a major role in puerperal infection.” 3% 5 % 
Infections due to peptostreptococci characteristically 
occur in the presence of traumatized or devitalized 
tissue and give a foul lochia. Mixed infections, 
especially with Bacteroides species, are common. 
Penicillin is the drug of choice against the peptostrep- 
tococci. In the penicillin-allergic patient, clindamycin 
or erthromycin is indicated. The anaerobic staphlococ- 
cus is generally of low virulence and is uniformly 
sensitive to penicillin. 

Clostridial species are strictly anaerobic, gram- 
positive rods. The most common species is C. per- 
fringens (also known as Cl. welchii). Puerperal infection 
with clostridia is uncommon and may take one of the 
following forms: (1) a mild endometritis which subsides 
promptly, (2) myometritis and peritonitis, or (3) 
septicemia, circulatory collapse, hemolysis, and renal 
failure. In both postabortal and postpartum infec- 
tions,*”. it has been ‚emphasized that the simple 
isolation of this organism from the pelvis does not 
signify life-threatening infection or the need for 
hysterectomy. Instead, the initial treatment should 
consist of antibiotics (penicillin) and supportive 
therapy. If signs of infection beyond the endometrium 
do occur,’ hysterectomy and usually salpingo- 
oophorectomy are indicated. These signs include 
worsening of clinical picture or failure to respond 
promptly, parametrial tenderness, crepitance, myalgia, 
or hypotension, falling CVP, or oliguria despite 
adequate volume replacement. oat he 

In a review of 70 cases of severe near-term clostridial 
infections between 1928 and 1959, Ragan® concluded 
that prolonged, obstructed labor appeared to be a 
predisposing factor. Brown and associates® however, 
reported two cases of sepsis in patients undergoing 
cesarean section after brief labors. 

Characteristically, severe puerperal clostridial infec- 
tions are marked by rapid onset of fever, abdominal 
pain, uterine tenderness, a foul-sweetish odor in the 
lochia, typical forms on the gram stain, and usually 
high white blood cell counts: Presence of gas in the 
uterus on x-ray occurs late, if at all. Since many other 
organisms produce gas, this x-ray sign may not be 
interpreted as pathognomonic of clostridia. Despite 
vigorous therapy, including hysterectomy, the mortal- 
ity rate in these infections is high.®-7! 

Anaerobic gram-negative rods: 


° 
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Bacteroides. Recent reports have paid much atten- 
tion to these strictly anaerobic, gram-negative bacilli.” 
74 These infections tend to occur in traumatized and 
devitalized tissue, producing a foul odor, and tend to 
produce protacted illnesses, often complicated by 
septic pelvic thrombophlebitis and occasionally septic 
embolization.” 75 . 

Life-threatening infection with Bacteroides species 
occurs infrequently. Ledger and associates”? reported 
two cases in over 20,000 "deliveries, and Bosio and 
Taylor” reported three Cases in over 11,000 deliveries 
and three others transferred to their institution. Four 
of these’ eight infections followed cesarean section. All 
patients had multiple. surgical procedures and long 
hospitalizations, but none died. Fellner and Dowell” 
‘reported a 32 per cent fnortality rate for Bacteroides 
bacteremia in general, but many of their patients had 
some underlying debilitation. In obstetric patients, the 
outcome would seem to be much more favorable. 

The commonest species is B. fragilis, which is usually 
sensitive to clindamycin and chloramphenicol andy to 
a lesser degree, tetracycline.” Other species are usually 
„sensitive to penicillin. 

Other anaerobic gram-negative bacilli such as 
Fusobacteria have been cultured less frequently. These 
are sensitive to penicillin, erthromycin, or tetra- 
cycline. 

Mycoplasma hominis and T-form mycoplasmas. 
Mycoplasma are microorganisms distinctly different- 
from bacteria in that they have no cell wall. Mycoplas- 
mas also differ from bacterial L forms, which are also 
cell-wall deficient. The oolonial morphology of myco- 
plasma is the typical “fried egg” configuration, measur- 
ing about 100 pu in diameter (harely visible with the 
unaided eye). T-form mycoplasmas (T for “tiny”) are 
so called: because their colonies are only 20 to-30 p in 
diameter. 

Of the eight recognized types, two (M. hominis and T 
mycoplasmas) are involved in genital tract infection. 
M. hominis is sensitive to tetracycline and lincomycin, 
but resistant to erthromycin. T mycoplasmas are sensi- 
tive to tetracycline and erthromycin, but resistant to 
lincomycin. The role of these organisms in genital 
infections has recently been reviewed by McCormack 
and colleagues.”@ 


T forms and M. hominis are found in the cervix of a, * 


large percent of women registering at prenatal clinics.” 
It appears that both M. hominis and T forms are 
capable of causing amnionitis, endometritis, and 
wound infections. 

The evidence for this has been both indirect and 
direct. In prospective studies, a higher incidence of 
postpartum fever has been noted in patients who had 
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M. hominis cultured in the vagina antenatally.” 7° 
Conversely, it has also been shown that patients with 
postpartum fever are more likely to have M. hominis 
recovered from their cervix and/or a significant rise in 
antibody titer.® 

More direct evidence has come from reports of 
isolating M. hominis or T forms from blood cultures 
and the demonstration of rising antibody titers in 
patients with puerperal fever or amnionitis.8!-83 

Solomon and co-workers® have also found T forms 
and M. hominis in pure culture from wound pus after 
cesarean section. These specimens were not routinely 
cultured for anaerobes, however, and thus the possibil- 
ity of mixed infection with anaerobes could not be 
ruled out. i 

The clinical picture of mycoplasma ‘septicemia is 
characterized by high temperature, spiking to 103° F., 
and few localizing signs, in a patient who appears 
nontoxic. The lochia is nonfoul unless anaerobes are 
present also. White blood counts are reported from 
5,800 to 13,000. There is no response to multiple 
anjibiotics such as penicillin, ampicillin, cephalospo- 
rins, and kanamycin, but there is a prompt response (in 
about 48 hours). to tetracycline (in the absence of an 
abscess). 

Because cultures for mycoplasma are done in only a 
few clinical laboratories, it is impossible to estimate the 
over-all role of these organisms in puerperal infection. 
* CHARACTERISTICS OF UNCOMMON ORGANISMS. Over 
the past few vears, a number of other organisms have 
been reported to be associated with puerperal infec- 
tion. Appearance of some ðf these organisms has 
raised concern of a changing spectrum of bacteria in 
pelvic infection. For the most part, however, the cases 
appear to be isolated occurrences. 

Members of the hemophilus group have caused 
puerperal bacteremia in a few instances. These aerobic 
(or facultative), pleomorphic, gram-negative rods have 
rather fastidious growth requirements and produce 
very tiny colonies, which may be overlooked at even 48 
to 72 hours or obscured in mixed culture.% 

Hemophilus vaginalis is frequently isolated, from the 
vagina or cervix and generally thought to cause many 
cases of “nonspecific” vaginitis. In 1959, Edmunds® 
demonstrated that patients with postpartum tempera- 
ture elevations were more likely to have this organism 
in ‘their vagina than those without a temperature 
elevation. Patients with temperatures over 100° F. had 
the highest incidence .of H. vaginalis. Since nearly all 


' the temperature elevations were of a low degree, 


however, it is difficult to be certain that any of these 
patients were infected. More convincing evidence for 
the occasional systemic. pathogencity of this organism 


. 
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was its-isolation in blood cultures frora two patients 
who had puerperal infection after cesarean section. 
Both patients responded quickly tc ampicillin, the drug 
of choice.5* 8 

Additional cases of obstetric septicemia with H. 
vaginalis (alone or in combination with anaerobic 
organisms) were reported recently.” 

Another species, H. influenzae, is a well-known agent 
in childhood and adult infections including meningitis, 
endocarditis, pneumonia, and pyelonephritis. It has 
been found in vaginas of children, tut not adults. 
Ellner and Shahidi” noted two cases of puerperal 
bacteremia with H. influenzae over 5 years. One 
bacteremia was pure; the other was mixed with 
anaerobic streptococci and Bacteroides. ` 

H. parainfluenzae, a normal inhabitant of the upper 
respiratory tract, has also been recovered from the 
vagina and duodenal secretions and may cause en- 
docarditis. In 1972, Zinner and co-workers” reported 
a case of H. parainfluenzae bacteremia occurring 
immediately postpartum. The mother developed a 
fever to 102° F. a few hours later. H. parainfluenzae was 
not found in the lochia; the blood culture was not 
repeated, and her titers to H. parainfluenzae were of 
questionable significance. The neonate developed sep- 
sis and showed a significant rise in titers, however. 

Listeria monocytogenes, an aerobic gram-positive rod, is 
widely found in both man and animals.* In man, it 
may cause meningitis, especially in debilitated hosts. A 
number of documented cases of lethal intrauterine 
infections, with intact membranes, or severe neonatal 
infections have been reported. Often the mother is 
completely asymptomatic and merely has the organism 
cultured from her vagina. She may have minimal signs 
of infection (low-grade fever and slightly elevated 
white blood cell count).*®§ On occasion, L. 
monocytogenes has caused maternal bacteremia in associ- 
ation with antepartum fevers” and in association with 
severe maternal postpartum infection with septic 
shock.® A role has also been suggested for Listeria in 
repeated abortions and prematurity, but Hood” was 
able to isolate it only once in hundreds of cultures 
taken from the cervix at prenatal visits, normal 
placentas, meconium of premature infants, or the 
pelvis in cases of spontaneous abortion or postpartum 
fever. ° 

In 1972, Ledger and Headington®™ reported the first 
isolation of Pseudomonas pseudoaicaligenes in a severe 
pelvic infection in which the primary pathogen was 
clostridia. Previously, this species had been found in 
blood, pus, urine, feces and the human respiratory 
tract. 

Although there is much concern about development 
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of superinfection in patients on prolonged antibiotic 
therapy, this appears to be a rare occurrence in 
obstetric patients. Masterson and colleagues® de- 
scribed a case of lethal monilial septicemia and 
pneumonia in a patient who was one month post 
partum; however, the patient was a compromised host 
with progressive renal failure from malignant neph- 
rosclerosis. 

Tetanus after term delivery must be extremely rare 
in developed countries, but recent cases from South 
Viet Nam and Nigeria have been reported. +°% 11 

Two reports of viral illnesses involving postpartum 
patients seemed coincidental to the pregnancy. Ger- 
man and colleagues!” described an outbreak of febrile 
illness with rash among maternity patients and neon- 
ates in a Royal Air Force Hospital in Singapore. Viral 
isolates and antibody titers suggested ECHO virus as 
the agent. In 1970, O’Neill and Schwarz! reported a 
case of cytomegalovirus causing delayed posttransfu- 
sion fever in a patient with a large puerperal re- 
troperitoneal hemorrhage. 


Urinary tract infection 


Some reports have found urinary tract infection to 
be the most common source of postpartum fever® ? 
whereas others have found it to be second in frequency 
after genital tract infection.® ° 

As there are difficulties in diagnosing genital tract 
infection, so too there are problems in diagnosing 
urinary tract infection. The first problem is defining 
urinary infection. Since diagnostic criteria are fre- 
quently not mentioned, it is difficult to determine 
whether an author is referring to simply bacteruria, to 
lower tract infection (cystitis), or to upper tract 
infection (pyelonephritis.) Moreover, recent studies 
employing bacteruria-localizing techniques have shown 
a poor correlation between traditional clinical diagnos- 
tic criteria and source of bacteruria.!“ Indeed, up to 40 
per cent of ambulatory patients with acute frequency 
and dysuria may have a sterile culture. No similar 
information is available for puerperal women. 

Despite these limitations, it is apparent that post- 
partum females are predisposed to symptomatic uri- 
nary infection because of catheterization in labor’® 
and because of antecedent asymptomatic bacteruria 
(2 to 7 per cent of pregnant women).® Though it is 
beyond the intent of this review, thorough discus- 
sions of asymptomatic bacteruria in pregnancy are 
available! 

A presumptive diagnosis of urinary infection may be 
based on traditional signs and symptoms (frequency, 
dysuria, back pain, fevers, chills, costovertebral angle 
tenderness, and pyuria). To avoid contamination of 
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voided specimens, supervision of the patient is impor- 
tant. 

Since antibiotic therapy is often started prior to 
receiving the culture report, a knowledge of the likely 
etiologic organisms is essential. In the vast majority of 
cases, E. coli is the pathogen. In other cases, the 
organism may be Proteus, Klebsiella-Enterobacter, or 
enterococci. On occasion, Pseudomonas, staphlylococci 
(both goagulose positive and negative), and strep- 
tococci (other than enterococci) may be pathogenic, 
while diphtheroids, lactobacilli, and micrococci are 
contaminants. Anaerobic bacteria rarely cause urinary 
infection. Antibiotic sensitivity patterns of the bacteria 
have been discussed previously. While many of these 
organisms are sensitive to sulfonamides, which reach 
high levels only in the urine, the initial antibiotic in 
febrile patients should be one with high blood levels as 
well since bacteremia is possible. Parenterally adminis- 
tered ampicillin or a cephalosporin may be used 
initially, with an aminoglycoside if there is septic shock 
or a history of recurrent infection. Antibiotic use may 
then be modified on the basis of culture and sensitivity 
‘results and. clinical course. `. 

Nearly all patients respond clinically within 48 hours, 
and bacteruria should be cleared within 72 hours of 
appropriate therapy. Failure to respond suggests 
obstruction or interference with treatment by an 
indwelling catheter. Also, adverse urinary pH may 


` inactivate some antibiotics. Recommended treatment’ 


of primary infections is for 10 to 14 days. 

Follow-up urine cultures should be obtained 1 to 2 
weeks after cessation of*therapy and again in a few 
months. If bacteruria persists or recurs, further eval- 
uation is indicated—including an intravenous pyelo- 
gram, cytoscopy, and bacteruria-localizing studies. 


Other sources of postpartum infection 


There are few peculiarities to puerperal abdominal 
wound and pulmonary infections, and these will not be 
discussed here. ; i 

Occurring relatively late in the puerperium, breast 
infections -are manifested by typical signs and 
symptoms of cellulitis or abscess and usually present 
little difficulty in diagnosis. Because the most common 
pathogenic organism is a coagulase-positive staph- 


ylococcus (either penicillinase or non-penicillinase pro-- 


ducing), the initial drug of choice is a penicillinase-re- 
sistant penicillin derivative. If the culture of the milk 
shows that the organism is sensitive to penicillin, then 
this agent should be substituted. In the penicilin- 
allergic patient, cephalosporins may be used. Erythro- 
mycin is another alternative, +Łbut staphylococci may 
rapidly develop resistance to it. 
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Infections resulting from spinal or epidural anes- 
thesia must be very infrequent as none was found in 
over 10,000 spinal blocks’® or over 32,000 epidural 
blocks.° Male and Martin’? reported a case of 
spontaneous epidural abscess in a patient who did not 
have conduction anesthesia. 

Within the last few years, a number of cases of sub- 
gluteal or retropsoal infections have been reported. 
ui These severe infections had one commen fea- 
ture—the use of paracervical or transvaginal pu- 
dendal block. They were characterized by poorly 
localized hip or pelvic pain of variable onset and fever, 
Gas formation in the soft tissues was seen in half the 
cases. Many patients had extensive hospitalizations (up 
to 80 days), and two of nine died. Since six of seven 
confirmed cases occurred on the left, it has been 
suggested that rectosigmoid penetration leads to'a 
nidus of infection, which then spreads laterally or 
superiorly. Responsible organisms were gram-negative 
aerobes (with E. coli most common), anaerobic step- 
todocci, and Bacteroides. Besides appropriate antibiotic 
treatment, early debridement, possibly with diverting 
colostomy (with colonic-peritoneal fistulas) will be’ 
necessary. ° 

Eder’? described a case of protracted postpartum 
sepsis taused by’ gram-negative osteomyelitis of the 
right iliac crest. The hospitalization lasted 88 days. No 
etiology was‘clear, but the patient had noted night 


*sweats and fevers during the last 2 months of ° 


pregnancy. 

Acute hematogenous tuberculosis has recently been 
reported as an unusual cause’ of immediate puerperal 
fever in New York City. The patient’s course was 
marked by high spiking fevers, low white blood counts, 
negative cultures, and failure to respond to the usual 
antibiotics. Her chest x-ray was normal until 5 weeks 
after the onset of fever. M. tuberculosis was cultured 
from maternal sputum and urine. 

. Some infections appear to be more likely to occur 
during pregnancy or the puerperium. In Nigeria, 
pregnancy is known to predispose to amoebic infec- 
tiorts."4 In 1972, a case of fatal amoebic.colitis and 
peritonitis was reported in a young woman who had 
spent her entire life in the Washington, D. C., area." 
In underdeveloped areas, puerperal and pregnant 


* «women also appear more subject to pneumococcal and 


tuberculous meningitis." 17 


Special complications of puerperal infections 
From the above descriptions, it is clear tha: on 
occasion the obstetric patient is stricken with life- 


threatening infection and is subject to septic shock, 
renal failure, and disseminated intravascular co- 
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agulopathy."!8-1 While a thorough discussion of | 
these complications is beyond the scope of this review,. 
a few features of septic shock deserve emphasis. First, 
the most likely causative organism is E. coli, but other 
gram-negative aerobes, clostridia and Bacteroides, are 
possible. Appropriate antibiotic coverage must there- 
fore be directed at all likely pelvic organisms. Second, 
although the reported incidence of death from septic 
shock is about 65 per cent in large series, many of 
these patients have an underlying debilitating disease. 
In obstetric patients, the over-all mortality rate would 
appear to be much lower, perhaps only 20 to 25 per 
cent. Finally, one must consider the need for surgical 
treatment. In septic shack following term delivery, the 
primary mode of therapy is supportive—fluids, an- 
tibiotics, vasoactive drugs, steroids, and close monitor- 
ing. If this treatment fails to bring about a response 
within 4 to 12 hours," then surgery is indicated. In 
the moribund patient, this interval must be even 
shorter. Unlike the shock accompanying septic abor- 
tion, septic shock with term delivery usually involves 
infection extending beyond the uterine cavity. There- 
fore, curettage may be performed first, but unless large 
amounts of necrotic placental tissue are unexpectedly 
recovered, an abdominal hysterectomy and often 
bilateral salpingo-oophorectomy with drainage will be 
the procedure of choice. 

One other complication, septic pelvic throm- 
bophlebitis, has been widely recognized recently. This 
entity was first recognized over 35 years ago. In 35 per 
cent of autopsies of patients dying of puerperal sepsis, 
pelvic thrombophlebitis was discovered, and 50 per 
cent of the deaths attributed to puerperal sepsis were 
due to pulmonary emboli.“ In 1950, Collins and 
co-workers! reported on 70 patients with suppurative 
pelvic thrombophlebitis treated with ligation of the 
inferior vena cava and ovarian vessels. Suppurative 
pelvic thrombophlebitis, it was suggested, led to 
repeated small septic emboli and septicemia rather 
than sudden massive pulmonary emboli and death. At 
laparotomy, clots were found equally distributed 
among the ovarian, cervical, and hypogastric vessels _ 
and equally between the right and left sides. Two 
thirds of the patients had chills and fever, especially a 
“picket-fence” pattern, and many had tachycardia and 
tachypnea. Chest pain, cough, or hemoptysis was seen 
in over one third. The pelvic examination was usually 
normal, with a tender thrombosed vein being palpable 
occasionally. The side of the phlebitis could be 
predicted in only 60 per cent, however. 

Cases of septic pelvic thrombophlebitis may be 
divided into two distinct syndromes with different 
onsets, symptoms, and findings on examination. 
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One is a syndrome’—™4 characterized by early onset 

- (usually within 2 to 3, but up to 5 days following 
delivery), severe pain, a normal to high temperature, 
and findings of an acute abdomen. In about half the 
cases, there is a palpable mass. In all cases, the 
abdominal findings were so impressive that a 
laparotomy was performed with a preoperative diag- 
nosis usually of acute appendicitis, twisted ovarian cyst, 
or pelvic abscess. In few of these cases is the diagnosis 
of pelvic thrombophlebitis considered. 131 When the 
diagnosis is recognized at laparotomy, a variety of 
procedures have been performed, from ligation of the 
ovarian veins and vena cava to unilateral salpingo- 
oophorectomy. In one case, the abdomen was closed 
immediately, and the patient was treated with hepa- 
rin.”7 In nearly all cases, the phlebitis is on the right 
side. Postoperative treatment also varies. Some patients 
are given heparin or antibiotics alone or together; 
others receive no special treatment. Probably the best 
treatment, when the diagnosis of ovarian vein throm- 
bophlebitis is made only in the operating room, is 
ligation of the ovarian vessels bilaterally and institution 
of both heparin and antibiotics.3® 137 

The second symdrome 138, 138, 189 is much less 
dramatic and appears as an “obscure” or “enigmatic” 
fever persisting despite multiple antibiotics. These 
patients characteristically appear ambulatory and non- 
toxic with either no pain or mild, poorly localized 
discomfort despite wide swings in temperature. Ab- 
dominal and pelvic findings are minimal and vague. In 
all cases, however, the diagnosis has been presumptive 
and has been based on rapid defervescence (within 48 
to 72 hours) after initiating heparin therapy. In some 
cases, the response to heparin is clouded by concomi- 
tant change in antibiotics. 

Sweet and Ledger® recently noted that 8.6 per cent 
of their patients with postpartum fevers were treated 
with heparin for a presumed diagnosis of pelvic 
thrombophlebitis. Fellner and Dowell® reported that 
30 per cent of patients with Bacteroides bacteremia 
experienced embolization. 

Blood cultures, in either syndrome, may be helpful. 
In four reports reporting blood culture results, 16 of 
58 (27 per cent) were positive. 127. 135. 188 Organisms 
found were aerobic and anaerobic streptococci, S. 
aureus, E. coli, and Bacteroides. In either type of 
syndrome, the duration of anticoagulant therapy 
(either heparin alone or followed by coumadin) has 
been a few days to 3 weeks. 


Developments in therapy 


Prophylaxis. The debate on the use of “prophylac- 
tic” antibiotics in obstetrics began in the late 1940's. In 
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a series of articles, Keetel and co-workers re- 

ported that prophylactic administration of penicillin to 

all patients in labor resulted in a decrease in the 

incidence of significant fevers from 6.3 to 2.4 per cent. 

As noted earlier, it was implied in a double-blind study 

with PROM that prophylactic tetracycline could lower 
the puerperal infection rate in all gravidas.” Despite 

these studies, the general use of prophylactic antibi- 

otics never became accepted for a variety of reasons. 

First, the general incidence of infection is low, and 

infections are rarely severe. Thus, up to 95 or 97 per 

cent of patients would receive antibiotics needlessly so 

that perhaps 2 to 4 per cent would be spared infection 

and another 2 per cent would still become infected. 

Second, there are recognized dangers of broad use of 
antibiotics such as serious or even lethal drug reactions 

and emergence of resistant organisms. Indeed, Hill* 

reported that on an obstetric service when prophylactic 

antibiotics were discontinued there was a fall in the 

incidence of antibiotic-resistant staphylococci and a fall 

in the incidence of staphylococcal infection. As in many 

areas of medicine, it has been the general feeling in 

‘obstetrics that administering prophylactic antibiotics 

routinely is uneconomical, unnecessazy, and unwise. 

In certain groups at risk for infection, prophylactic 

antibiotic administration has been more widely ac- 

cepted. Because of the development of endocarditis in 

patients with damaged heart valves or cardiac pros- 

theses, it is standard practice to give broad-spectrum: 
antibiotics while in labor and for a few days postpar- 

tum. The incidence of asymptomatic bacteremia is less 

than 2 per cent when serfal samples have been drawn at 
intervals from immediately postpartum to 72 hours 

postpartum. "3715 This must be considered to be a 

minimum, however, in view of the short sampling 

periods. Ñ 

Orther patients considered for prophylaxis are those 

with prolonged ROM and most studies concerning this 

group of patients yield conflicting results. Burchell® 

found that administering prophylactic antibiotics (type 

not specified) seemed to decrease PNM and maternal 

fever, especially when the latent phase was over 48 , 
hours. Here, the group without antibiotics had a 21 

per cent morbidity rate compared to a 10 per cent 
morbidity rate in the antibiotic group. Thus the vast 
majority (nearly 80 per cent) even in the control group. 
had no fever. In a double-blind study,® the use of 
prophylactic tetracycline decreased maternal morbidity 
in patients with PROM. For patients receiving placebo, 
the over-all morbidity was 7.3 per cent; for those 
receiving tetracycline, it was 3.5 per cent. Again, the 
overwhelming majority of patients even without an- 
tibiotics (96.7 per cent) still had no morbidity. Maternal 
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morbidity was not correlated at all with the latent pkase 
of labor. Of 515 patients with PROM in premature 
pregnancies reported by Breese,” 142 received an- 
tibiotics (penicillin, streptomycin) but at the discretion 
of the staff. Although there appeared to be an 
improved PNM in those receiving antibiotics, the 
evidence was unclear. 
Other studies have shown no value of prophylactic 
antibiotics. Humphrey’? found that the use ofeantibi- 
otics (type not specified)-when labor or ROM was 
greater than 18 hours made no statistically significant 
difference in maternal infection rate. Of 122 patients 
without antibiotics, 15.5 per cent became infected 
whereas 12 per cent of only 33 with antibiotics became 
infected (P > 10 per cent). In another report, niro- 
furozene vaginal suppositories were also found to 
have no effect when used with ROM of more than:6 
hours. "48 
Since other studies have reported maternal morbid- 
ity as high as 30 per cent with prolonged ROM even 
with prompt induction, a prospective investigation of 
prophylaxis under these conditions would be of value. 
Within the past 6 years, the use of prophylactic” 
antibiotics in cesarean section has generated much 
interest. In 1968, Miller and Crichton” employed 
ampicillin pre- and postoperatively. In 300 cases, they 
found a decrease in over-all febrile morbidity from 64 
to 26 per cent. Patients in the placebo group were 
‘started on antibiotics if a temperature of only 99° F. or 
over persisted, a practice potentially leading to the 
overdiagnosis or morbidity and overuse of antibictics 
in the control group. ý ` 
‘In a second report, Weissberg and colleagues**8 
administered penicillin and kanamycin to patients 
undergoing cesarean section while in labor. A decrease 
in the total number of complications and a shortening 
of hospital stay was noted. The study was not blinded, 
however, and treatment was not standardized. Next, 
Morrison and colleagues? found a decrease in mor- 
bidity from 51 per cent in control subjects to 22 per 
cent in treated patients when penicillin and kanamycin 
_ were used for 3 days on 230 patients. A decrease in 
“severe infections” was also noted. Finally, in two 
reports, Gibbs and co-workers"! found in a 
double-blind study of 129 patients that the use of an 8 
hour perioperative course of ampicillin and kanamycin 
decreased febrile morbidity from 63 to 25 per cent 
(P < 0.002). These results compared favorably to those 
of the previous studies in which the course of 
antibiotics was 3 to 5 days. 

In a review of prophylactic antibiotics in cesarean 
section, a much lower morbidity rate was noted in 
Great Britain. Even when cesarean section was 
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performed after 24 hours of ROM, the morbidity rate 
was only 5 to 12 per cent. This discrepancy may be 
based on different socioeconomic status of the popula- 
tion studied, since the American studies involved 
indigent patients. It was acknowledged that the patient 
would have more discomfort if infected, but most 
infections were “curable and can be nipped in the bud 
with clinical vigilance and early treatment. However, 
they can have unfortunate sequelae in infertility, 
kidney damage, wound dehiscence, lung damage, and 
possibly subsequent uterine rupture and ventral herni- 
a...” Finally, the potential of producing resistant 
organisms was again raised. 

Since many prophylactic regimens are initiated prior 
to delivery, antibiotics commonly may be expected to 
achieve therapeutic levels in the fetus. There have been 
no reports of adverse fetal effects, but it remains for 
this point to be systematically evaluated. 

Despite faults in design of these experiments, it 
appears reasonable to conclude that in selected groups 
of cesarean section patients (with baseline morbidity of 
50 to 60 per cent) prophylactic antibiotics are of value. 

Surgical treatment of infection. As Ledger has 
noted recently, few guidelines have been established 
for surgical intervention in treating severe obstetric 
and postoperative infections.!® In a discussion of 33 
such cases, including eight obstetric cases at the 
University of Michigan, it was emphasized that the 
decision for operation should be based upon a 
persistently febrile course not resolved by appropriate 
systemic antibiotics and possibly heparin. At 
laparotomy, all patients had clear evidence of infection. 
Of the eight postpartum infections, five followed 
abdominal delivery (one cesarean-hysterectomy and 
four low vertical sections) all in laber. Others have 
indicated the need for laparotomy in similar situa- 
tions.'* 55 The indications for surgery in septic shock 
and clostridial infections have been discussed earlier. 

Other developments. Recently, the concept of an 
infection surveillance team to detect changes in preva- 
lent organisms in both sporadic and epidemic infec- 
tions was described at the University of Michigan.1*8 
Such a surveillance system uncovered a highly sig- 
nificant association (P < 0.005) between conduction 
anesthesia and urinary tract infections. Another new 
concept is the fever index," a numerical expression of 
the total quantity of fever, expressed in degree hours. 
The index is computed as the area of the fever curve 
above 99° F. This offers a number of advantages over 
standard morbidity in identifying morbid groups and 
also quantitatively evaluates response to therapy. 

Treatment of refractory fever. The febrile puer- 
peral patient who fails to respond to the “usual” 
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antibiotics requires a logical and thorough evaluation. 

The initial question in evaluating this problem is: 
“Is the cause of the fever infection?” Noninfectious 
etiologies include drug fever, factitital fevers, and 
rarely concomitant collagen disorder or tumor. A 
detailed history and thorough examination are essen- 
tial in answering this question. Culture results should 
be evaluated as well as the white blood count and white 
cell changes (increases of immature granulocytes, toxic 
granulations, and eosinophillia). The nitroblue tet- 
razolium reduction test has been of questionable 
assistance. 18-159 

If infection appears likely, the next question is: “Is 
the source the genital tract or elsewhere?” Sources such 
as appendicitis, endocarditis, tuberculosis, and urinary 
tract infection must be ruled out. The third question is: 
“Have the antibiotics been appropriate, and has the 
course been long enough and intensive enough?” The 
answer clearly lies in culturing the endometrium (not 
simply the cervix) and blood properly for anaerobes 
and perhaps mycoplasma. If inadequate culturing 
technique has been used in previous genital tract 
samples, then it is often appropriate to stop antibiotics 
and reculture in 24 to 48 hours. In refractory fevers, 
the antibiotics must be given parenterally. 

When the antibiotic selection and dosage appear 
adequate, the next question is: “Is there pelvic 
thrombophlebitis?” This entity has a characteristic 
picture. When the diagnosis is in doubt, a short trial of 
intravenous heparin may be indicated. 

All during this re-evaluation, the patient should be 
examined every 24 to 48 hours for evidence of a 
localized collection of pus or blood which should be 
drained. Because tenderness and guarding may 
obscure a mass, an examination under anesthesia may 
be considered. If the patient continues to have high 
spiking fevers, then an exploratory laparotomy may 
well be indicated. 


Summary and conclusion 


Despite advances in obstetrics and the availability of 
potent antibiotics, the incidence of puerperal infection 
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has not decreased during the last 20 years, and 
infection has remained a leading cause of maternal 
mortality. 

Sources of postpartum infection are primarily the 
genital and urinary tracts. Because of varying criteria 
employed, the incidence varies from 1 to 8 per cent. 
Group A -hemolytic streptococcal outbreaks still 
occur, infecting up to one third of patients. Further- 
more, selected groups, especially those undergoing 
cesarean section, those with premature rupture of the 
membrane, and those of low socioeconomic status have 
morbidity rates far above the over-all average. 

A variety of organisms is found even in the normal 
pelvis, including the normal postpartum endomet- 
rium. Many difficulties are present in establishing the 
clinical and microbiologic diagnosis of puerperal 
erdometritis. Over the last 20 years, E.coli has been 
recovered with increased frequency, but streptococci 
still are major pathogens. Other common pathogens 
are staphylococci and bacteroides and, on occasion, 
other gram-negative aerobic bacilli, clostridia, *or 
mycoplasma may be the primary pathogen. $ 
~ There are clinical problems in both defining and 
localizing urinary tract infections. By far, E.coli is the 
most common pathogen, although other gram- 
negative aerobes and enterococci may afso be 
pathogenic. Therapeutic recommendations are pre- 
sented. : 

Unusual sources of postpartum infection including * 
abscess of the epidural, retrosoal and subgluteal spaces, 
acute hematogenous tuberculosis, and amoebic colitis 
have been reported recehtly. Special complications of 
severe infection are noted, and special attention ‘is 
given to septic pelvic thrombophlebitis. * 

Finally, developments in therapy are reviewed. 
Major areas of interest are prophylactic antibiotics, 
especially with prolonged rupture of the membranes 
and with cesarean section, and surgical intervention in 
severe infection. l 
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Current Concepts in Management of 
Gynecological Cancer 


Indiana University School of Medicine, Departments 
of Obstetrics and Gynecology and Radiotherapy, 
announces a two-day symposium, “Current Concepts 
in Management of Gynecological Cancer,” to be held in 
Indianapolis, Indiana, May 20-21, 1976. Guest faculty 
will include: Philip J. DiSaia, Paul B. Underwood, 
Louis Delclos, Charles Boyce, Carlos Perez, and 
Helmut Schellhas. A registration fee of $75 will be 
charged. For further information, write or call: John 
Roscoe, Division of Postgraduate Education, 1100 W. 
Michigan St., Indianapolis, Indiana 46202. Telephone: 
(317) 264-8353. 


Pediatric and Adolescent Gynecology 


The Page and William*Black Post-Graduate School 
of Medicine of the Mount Sinai School of Medicine 
(City University of New York) announces a post- 
graduate course entitled “Pediatric and Adolescent 
Gynecology,” to be held June 3 and 4, 1976, from 9:00 
A.M. to 5:00 P.M. (two sessions) at The Mount Sinai 
Medical Center, Fifth Ave. and 100th St., New Yotk, 
New York 10029. The course will be directed by Albert 
Altchek, M.D., and guest faculty. Fourteen hours of 
credit in Category 1 toward the American Medical 
Association Physicians’ Recognition Award will be 
given. The course is acceptable for 15 prescribed hours 
by the American Academy of Family Physicians and 
has been accredited for 20 cognates by the American 


College of Obstetricians and Gynecologists. A reduced , 


fee is available for house staff. Application should be 
made to: Director, The Page and William Black 
Post-Graduate Schoot of Medicine, Mount Sinai School 
of Medicine, Fifth Ave. and 100th St., New York, New 
York 10029. Telephone: (212) 650-6737. 


. 


Sixth Annual Meeting of the Great Plains . 
Organization for Perinatal Health Care 


The Sixth Annual Meeting of the Great Plains 
Organization for Perinatal Health Care will be held 
May 2-4, 1976, at the Radisson South Hotel, 7800 
Normandale Blvd., Minneapolis, Minnesota 55435. 
The theme will be “Psycho-Social Aspects of Perinatal 


Crisis.” Featured speakers and their topics are: . 


LaVohn Josten, R.N., Minneapolis Health Depart- 
ment, “Parenting”; Joseph Fletcher, S.T.T.D., De- 
partment of Medical Ethics, Baylor University, and 
Thomas Sullivan, Ph.D., National Endowment for the, 
Humanties at Brown University, “Moral and Ethical 
Dilemmas”; Dr. Haper, Marshfield Clinic, Department 
of Psychology, “Parent’s View of Perinatal Crisis”; 
Stanley Graven, M.D., Professor, University of Wiscon- 
sin, “Five Years of Perinatal Medicine—Is It Really 
Worth It?” Sixteen workshops will be held: “Diets and 
Fads in Pregnancy,” Roy Pitkin, University of lowa; 
“LeBoyer Method of Delivery”; “Surgical Emergencies 


804 Items e 


in the Neonate”; “Group B Streptococcus Sepsis”; and 
“Induction of Pulmonary Surfactant.” “Problem- 


Solving Booths” will be manned for questions, in-depth . 


‘discussion, and interchange among disciplines regard- 
ing perinatal care and regionalization. Displays of 
available equipment will be held on both days. The fees 
are: $16 for members of the Great Plains Organization 
(includes two lunches) and $25 for nonmembers 
(includes two lunches). For further information, con- 
- tact: Mrs. Linda McNally, Great Plains Organization, 
202 S. Park St., Madison, Wisconsin 53715. Telephone: 
(608) 267-6990. 5 


Canadian Andrology (Male Reproduction) 
' Symposium ` 


The first Canadian Symposium on “Biology of Male 
Reproduction” will be held ọn June 7, 1976, at Mount 
Sinai Hospital, Toronto, Ontario, Canada. The pro- 
gram, organized by E. S. E. Hafez (Detroit). B.°N. 
Barwin (Ottawa), and J. Bain (Toronto) will deal with 
diagnosis of male infertility; anatomic, physiologic, 
endocrine, biochemical, immunologic, pathologic. and 
psychiatric mechanisms of male infertility; and male 

_ sexuality. Deadline for registration is May 15. For 
Further information, please contact: Dr. J. Bain, Mount 


Sinai Hospital, 600 University Ave., Toronto, Ontario - 


M5G 1X5, Canada. The Canadian ‘Andrology Scciety 
will be initiated in conjuction with the symposium. 


- Safe Alternatives in Childbirth 


. “Safe Alternatives in Childbirth,” a national confer- - 
ence, open to the public, will be held Saturday, May 15, 
1976, in Washington, D. C. It is sponsored by 
NAPSAC, the National Agsociation of Parents & 
Professionals for Safe Alternatives in Childbirth. 
Conference topics will include: Maternity practices in 
other countrfes; Alternatives in childbirth and infant 
` outcome—a pediatric view; Statistics on home births in 
the United States; Maternity and childbearing 
centers—an alternative to both hospitals and home 
births; Family-centered maternity care in hospitals; 
The lay midwife; Legal aspects of home birtks; A 
working home-birth program—details of the arrange- 
- ments between physicians, midwives, and hosritals; 
and other topics. For informational brochure and 
registration . form, contact: Dr. David M. Stewart, 
Conference Chairman, NAPSAC National Headquar- 
ters, Rt. 3, Box 23A, Hillsborough, North Carolina 
27278. Telephone: (919) 732 7302. 


IVth Symposium of the Fondation pour la 
Recherche en Endocrinologie Sexuelle et 
L’Etude de la Reproduction Humaine 
(F.R.E.S.E.R.H.) 


This Symposium will be held in Brussels, Belgium, 
May 20, 21, and 22, 1976. It is sponsored by the Faculté 
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de Médecine, rue Evers nr 2, 1000 Brussels, Belgium. 
On Wednesday, May 19, from 7 P.M. to 9 P.M., there 
will be reception of the participants. On Thursday, 
May 20, from 8 a.m. to 9 A.M., registration formalities 
will be conducted. Working sessions will be held from 
9.30 a.M. to 12.30 A.M. and from 2.30 P.M. to 5.30 P.M. 
on May. 20, 21, and 22. Topics include: “Steroid 
hormones during the cycle and pregnancy,” “Cerebral 
monoamines and hypothalamic releasing hormones,” 
“Glucagon during pregnancy,” and “Does inhibine 
exist?” Confirmed participants include: M. Bygdeman, 
L. Cedard, R. De Hertogh, H. de Watteville, E. 
Diczfalusy, K. B. Eik-Nes, P. Franchimont, C. Hermier, 
M. Jutisz, R. Kram, P. Lefebvre, B. Lunenfeld, L. 
Martini, R. Scholler, and A. Soulairac. Probable 
participants are: S. G. Johnsen, Sultan M. M. Karim, 
and Rousseau. Registration fees (payable to account nr 
090/9090900/13 of Crédit Communal de Belgique, ref. 
S/76) are: general, 1.500 F.B.; doctors with less than 
five years certification, 500 F.B.; students, free. Regis- 
tration should be directed to: Secrétariat de la Clinique 
Obstétricale et Gynécologique de I’ Hôpital Univer- 
sitaire Brugmann (Pr. R. Vokaer). Place A. Van 
Gehuchten, 4-1020 Brussels, Belgium. Entry forms will 
be forwarded on request: For travel and hotel reserva- 
tions, please contact: Voyages Montaine (Mr. Ver- 
hulst), 32, rue de Tournai, 7700 Mouscron, Belgium. 
Telephone: 056/333327 or 056/334736. Telex: 57527. 


1976 Conference on Clinical Delineation of Birth 
Defects 


The University of British Columbia, Faculty of 
Meditine, and the National Foundation—March of 
Dimes will sponsor the 1976 Conference on Clinical 
Delineation of Birth Defects, June 23-25, 1976. For ~ 
further information, write to: Dr. R. Brian Lowry, 
Clinical Genetics Unit, 855 W. 10th Ave., Vancouver, 
British Columbia V5Z 1L7, Canada. 


Advanced course in colposcopy with video 
tape tutorial, July 22-24, 1976 


An advanced course in colposcopy will be held 
during Montreal’s Summer Olympics on July 22-24, 
1976, at the Jewish General Hospital, Montreal, 
Quebec, Canada. Invited speakers include Drs. 
Duane Townsend, Arthur Herbst, Adolph Stafi, and 
Ralph Richart. i 

The registration fee is $250 and includes advanced 
colposcopy, a session with a live patient, video tape 
tutorial, and lunches. Registration should be accom- 
panied by a check payable to: Alex Ferenczy, M.D., 
Registrar, Jewish General Hospital, Department of 
Pathology, 3755 Cote St. Catherine Rd., Montreal H3T 
1E2, Quebec, Canada. 
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Microvivlugic aspects uf 


ogo j 
f rT I The greatest potential for bacterial infection in the female genital tract 
e ; 4 @e@@ cxists during the fertile years. A large proportion of the potentially pathogenic 
microflora are anaerobic— particularly bacteroides and anaerobic streptococci. 

Isolation and identification present special problems. 





“Pseudo-maturity” 
Sterile at the time of birth, the fe- 
male genitalia begin to develop an 
abundant bacterial flora within 
hours. But this maternally influ- 
enced flora, composed largely of 
the familiar gram-positive lacto- 
bacillus known as Déderlein's 
bacillus, disappears in just a few 
weeks. The vaginal secretions re- 
vert toward alkalinity and remain 
alkaline until puberty. A varied 
flora of staphylococci, streptococci 
(except pyogenes), coliforms and 
diphtheroid bacilli is present. 


The healthy mature female 
With the onset -of menstruation, 
conditions within the vagina 
change dppreciably. For example, 
the glycogen content of the vaginal 
epithelium is markedly increased 
under the influence of ovarian hor- 
mones. This, in turn, encourages 
. the proliferation of Déderlein‘s 


F nucléatum 


B. fragilis 


bacilli. These lactobacilli create an 
acid environment which limits the 
growth of potential pathogens, and 
the role of lactobacilli in keeping 
the nricroflora in balance is vital 
throughout a woman's reproduc- 
tive years. 


The normal flora 
—anaerobes predominate Certain 
other ‘bacteria are also seen regu- 

















larly in the vagina. With today's 
improved methods of culturing, it 
has been demonstrated that a large 
proportion of these bacteria are 
anaerobic—notably bacteroides 
and anaerobic streptococci. Other 
microorganisms that may be ob- 
served are the Escherichia coli/ 
Enterobacter aerogenes group of 
coliforms, the anaerobic micro- 
cocci, group B streptococci, entero- 
cocci, diphtheroids, and Hemo- 
philus vaginalis. The presence of 
any of these microorganisms may 
or may not be a matter of etiologic 
importance. 


Disturbing influences — 
balance upset Not all gynecologic 
infections are of endogenous ori- 
gin. Changes in hormonal balance 
—for example, during pregnancy 

—nearly always influence the 
microbiological balance. Both 


the resident bacterial population 
and potential invading pathogens 
. may be affected. Either may be re- 
sponsible for the occurrence of post- 
partum infections, postabortal 
infections, posthysterectomy infec- 
tions, and the infections that occur 
concurrently with neoplastic dis- 
ease. As pathogens ascend the re- 
productive tract from vagina to 
uterus to tubes, the risk to the 
patient is usually enhanced. 


Forms of infection 
Gynecologists and surgeons alike 
are well acquainted with such in- 
fections: abscesses (whether tubo- 
ovarian, pelvic, vaginal, vulval, or 
Bartholin’s gland infection), puer- 
peral sepsis, salpingitis, endome- 
tritis, peritonitis of gynecologic 
origin, vaginal-cuff infection, 
chronic pelvic inflammatory dis- 
ease—with each, the threat of 
possible septicemia. The need for 
immediate surgical intervention 
may be controversial, but certain 
of these infections often represent 
true gynecologic emergencies. 


The problems anaerobes 
pose...culturing Improved cultur- 
ing techniques have demonstrated 
that anaerobes—especially bacte- 
roides and anaerobic streptococci— 
inhabit the vagina, as well as more 
remote genital areas. It has been 


reported that these usually foul- 
odor-producing anaerobic orga- 
nisms may be isolated in three 
out of four cases of infections of 
the genital tract. In one series of 
patients, anaerobes alone were cul- 
tured in 37 percent of the cases. 
Many studies have shown that bac- 
teroides are by far the most com- 
mon of these organisms, but 
anaerobes such as peptococci, pep- 
tostreptococci and other anaerobic 
streptococci are also frequently 
observed. Mixed infections with 
multiple anaerobic species are not 
unusual. 

Today many physicians sus- 
pect that the techniques of obtain- 
ing or incubating the culture may 
be at fault if no anaerobes at all are 
observed. 


A new appreciation of 
pathogenicity Only recently has it 
been realized that anaerobes other 
than clostridia are pathogens of 
major significance in serious infec- 
tions of the female genital tract. 
Exacting methods of culturing 
have helped to establish this. One 
investigation has shown that 44 
percent of all anaerobic isolates 
obtained from a series of 400 pa- 
tients of all types, not just gyne- 
cologic, were associated with 
infection. Bacteroides and anaero- 
bic streptococci were the most 
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prevalent, with clostridia occur- 
ring less frequently. , 

Whenever these organisms 
are seen on repeated occasions by 
Gram stain or isolated by culture 
—whether alone or combined with 
other bacteria—they should not be 
ignored. 


Therapeutic measures 
Selection of the most appropriate ` 
antibiotic—or antibiotics—is still 
a problem for the gynecologist in _ 
many instances, since many of the 
infections he deals with cannot be 
etiologically defined when first 
observed. Nevertheless, the seri- 
ousness of his patient's condition 
may demand immediate attention. 
Because there are numerous anti- 
biotics effective against just certain 
potential pathogens, the physi- 
cian's problem has been intensi- 
fied. And for one aspect of his prob- 
lem—anaerobic infections—there - 
has been no easy answer. 

Many gynecologists betieve 
that, of all infections, these present 
one of today’s most serious 
challenges. . 





For information on 
ONE ANTIBIOTIC OF.SIGNIFICANCE 
in the treatment of serious anaerobic 
infections of the female reproductive . 
tract, please turn page. 





- Therapeutic considerations... . 


Cleocin* Phosphate (clindamy- 
, cin phosphate injection) has proved to 
be effective against susceptible anaer- 
obic organisms (whether they are 
anaerobic cocci or anaerobic gram- 
positive or gram-negative rods). Spe- 
cifically its activity has been estab- 
lished in serious infections of the 
female pelvis and genital tract such as 
endometritis, nongonococcal tubo- 
ovarian abscess, pelvic cellulitis, and 
postsurgical vaginal-cuff infection 
caused by susceptible strains of bac- 
teroides, fusobacteria, peptococci, 
peptostreptococci, microaerophilic 
streptococci, or clostridia.* Further- 
“more, Cleocin PO; has proved success- 
ful in septicemia and in such 
nongynecologic conditions as serious 
intra-abdominal infections (peritoni- 
tis, intra-abdominal abscess), serious 
respiratory-tract infections (empyema, 
anaerobic,pneumonitis, lung abscess), 
and serious infections of skin and soft- 
tissue caused by susceptible anaerobic 
organisms. 
. Since disc susceptibility testing 
with current methods is not reliable 
` for anaerobes, in vitro dilution 
methods should be used to determine 
susceptibility to clindamycin. 


Also of value in serious 
gram-positive infections The use of 
Cleocin PO; in serious nongynecologic 
infections caused by susceptible gram- 
positive organisms has been exten- 
sively investigated both bacteriologi- 
cally and clinically. Because Cleocin 
PQ, is a parenteral antibiotic, empha- 
sis has been on evaluation of the drug 
in serious infections, and the appro- 
priate patients for Cleocin POs are 
those who are hospitalized with seri- 
ous illnesses. 

Diagnoses have included septi- 
cemia and septic shock; acute peri- 
tonitis, staphylococcal pneumonia, 


“and massive wound infection. In 


many cases the infection was second- 
ary to severe accidental trauma, major 
surgery, or debilitating disease. 

Cleocin PO; has produced ex- 
cellent results when the pathogens in 
these serious infections proved to be 
staphylococci, streptococci (except en- 
terococci), or pneumococci. With rare 
exceptions, the organisms proved sus- 
ceptible in vitro and were successfully 
eradicated from the clinical lesions, 
regardless-of the severity of the infec- 
tion. Its use in these infections should 
be reserved for penicillin-allergic pa- 
tients for whom, in the judgment of 
the physician, a penicillin is 
inappropriate. 


Other therapeutic 
considerations: 

}) Cleocin PO, is clinically effec- 
tive in serious infections caused 
by penicillin-resistant or peni- 
cillinase-producing staphylo- 





cocci However, staphylococcal 

strains resistant to clindamycin 

have been encountered, and sus- 
ceptibility testing should be 
performed. 

2) Cleocin is useful in patients 
who are sensitive to penicillin. 
Rare cases of sensitivity to 
Cleocin resulting in maculo- 
papular rash and urticaria have 
been reported; as with all anti- 
biotics, it should be used cau- 
tiously in atopic patients. 
Serious anaphylactoid reactions 
require emergency treatment 
with epinephrine. Oxygen and 
intravenous corticosteroids 
should also be administered as 
indicated. However, no actual 
cross-antigenicity with other 
antibiotics has been demon- 
strated, except with lincomycin. 
Because of these two benefits, 

Cleocin PO; can fill a need both for 
penicillin-sensitive patients and those 
harboring  penicillin-resistant 
organisms. 

Cleocin PO, should be reserved 
for serious infections where less toxic 
antimicrobial agents are inappro- 
priate, as described in the Indications 
Section of the brief summary on the 
following page. 

WARNINGS: (See WARNING box on 
following page.) 





If significant diarrhea or colitis 
occurs during therapy, this antibi- 
otic should be discontinued. (See 
WARNING box and summary of 
prescribing information on follow- 
ing page. 

Safety for use in pregnancy has not 
been established. 











*Clostridia are more resistant than 


most anaerobes to clindamycin. Some 
species, e.g., C. sporogenes and C. 
tertium, are frequently resistant to 
clindamycin. 





WARNING 
Clindamycin can cause severe colitis 
which may end fatally. Therefore, it 
should be reserved for serious infections 
where less toxic antimicrobial agents are 
inappropriate, as described in the Indi- 
cations Section. It should not be used in 
patients with nonbacterial infections, 
such as most upper respiratory tract in- | 
fections. The colitis is usually charac- 
terized by severe, persistent diarrhea and 
severe abdominal cramps and may be as- 
sociated with the passage of blood and 
mucus. Endoscopic examination may re- | 
veal pseudomembranous colitis. | 
When significant diarrhea occurs, the 
drug should be discontinued or, if neces- 
sary, continued only with close observa- 
tionof the patient. Large bowel endoscopy 
has been recommended. | 
Antiperistaltic agents such as opiates and 
diphenoxylate with atropine (Lomotil* ) 
may prolong and/or worsen the condition. 
Diarrhea, colitis, and pseudomembranous 
colitis have been observed to begin up to 
several weeks following cessation of 
therapy with clindamycin. 














Each ml contains: 
clindamycin phosphate 


CQuivalentto: 26 oe 6c einig 150 mg 

clindamycin base 
benzyl alcohol. «22 .cs04 csnsssees 5 mg 
Modum adette 6: rena cei c 0.5 _ 


water for injection................. 
When necessary, pH adjusted with NaOH 
and/or HCl. 


Indications: Clindamycin is indicated in 
the treatment of serious infections caused by 
susceptible anaerobic bacteria. 

Clindamycin is also indicated in the treat- 
ment of serious infections due to susceptible 
strains of streptococci, pneumococci, and 
staphylococci. Its use should be reserved for 
penicillin-allergic patients or other patients 
for whom, in the judgment of the physician, 
a penicillin is inappropriate. Because of the 
risk of colitis, as described in the WARNING 
box, before selecting clindamycin the phy- 
sician should consider the nature of the in- 
fection and the suitability of less toxic 
alternatives (e.g., erythromycin). 

Anaerobes: Serious respiratory tract infec- 
tions such as empyema, anaerobic pneumo- 
nitis and lung abscess; serious skin and soft 
tissue infections; septicemia; intra-abdominal 
infections such as peritonitis and intra- 
abdominal abscess (typically resulting from 
anaerobic organisms resident in the normal 
gastrointestinal tract); infections of the fe- 
male pelvis and genital tract such as endo- 
metritis, nongonococcal tubo-ovarian ab- 
scess, pelvic cellulitis and postsurgical vagi- 
nal cuff infection. 

Streptococci: Serious respiratory tract in- 
fections; serious skin and soft tissue infec- 
tions; septicemia. 

Staphylococci: Serious respiratory tract in- 
fections; serious skin and soft tissue 


..Cleocin PO4 


Cindamycn pnosonate injection, yojonn 


infections; septicemia; acute hematogenous 
osteomyelitis. 

Pneumococci: Serious respiratory tract 
infections. 

Adjunctive Therapy: In the surgical treat- 
ment of chronic bone and joint infections 
due to susceptible organisms. 

Indicated surgical procedures should be 
performed in conjunction with antibiotic 
therapy. 

Bacteriologic studies should be performed 
to determine the causative organisms and 
their susceptibility to clindamycin. 


Contraindications: History of hypersensi- 
tivity to clindamycin or lincomycin. 


Warnings: (See WARNING box.) Mild cases 
of colitis may respond to drug discontinu- 
ance alone. Moderate to severe cases should 
be managed promptly with fluid, electrolyte 
and protein supplementatign as indicated. 
Systemic corticoids and corticoid retention 
enemas may help relieve the colitis. Other 
causes of colitis should also be considered. 

A careful inquiry should be made con- 
cerning previous sensitivities to drugs and 
other allergens. Antagonism has been demon- 
strated between clindamycin and erythro- 
mycin in vitro. Because of possible clinical 
significance, these two drugs should not be 
administered concurrently. 

Usage in Pregnancy: Safety for use in preg- 
nancy has not been established. 

Usage in Newborns and Infants) When 
clindamycin phosphate is administered to 
newborns and infants, appropriate monitor- 
ing of organ system functions is desirable. 

Usage in Meningitis: Since clindamycin 
does not diffuse adequately into the cere- 
brospinal fluid, the drug should not be used 
in meningitis. 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH EPINEPH- 
RINE. OXYGEN AND INTRAVENOUS 
CORTICOSTEROIDS SHOULD ALSO BE 
ADMINISTERED AS INDICATED. 


Precautions: Review of experience to date 
suggests that -a subgroup of older patients 
with associated severe illness may tolerate 
diarrhea less well. When clindamycin is in- 
dicated in these patients, they should be 
carefully monitored for change in bowel 
frequency. Prescribe with caution in indi- 
viduals with a history of gastrointestinal 
disease, particularly colitis. 





Do not inject intravenously as an un- 
diluted bolus; infuse as directed in package 
insert. Indicated surgical procedures should 
be performed in conjunction with therapy. 
Patients with very severe renal disease and/ 
or very severe hepatic disease accompanied 
by severe metabolic aberrations should be 
dosed with caution and serum clindamycin 
levels monitored during high dose therapy. 

Prescribe with caution in atopic indi- 
viduals. During prolonged therapy, periodic 
liver and kidney function tests and blood 
counts should be performed. Use may result 
in overgrowth of non-susceptible organisms, 
particularly yeast. Should superinfection 
occur, adjust therapy as clinical situation 
dictates. Clindamycin has been shown to 
have neuromuscular blocking properties that 
may enhance the action of other neuromus- 
cular blocking agents. Use with caution in 
patients receiving such agents. 


Adverse Reactions: Gastrointestinal: Ab- 

dominal pain, nausea, vomiting and diar- 

thea. (See WARNING box.) Hypersensitivity 
Reactions: Macgulopapular rash and urticaria 

have been observed. Generalized mild to 

moderate morbilliform-like skin ra$hes are 

the most frequently reported of all adverse 

reactions. Rare instances of erythema ‘multi- 

forme, some resembling Stevens-Johnson syn- 

drome, have been assgciated with clindamy- 

cin. A few cases of anaphylactoid reactions 

have been reported. If a hypersensitivity reac- 

tion occurs, the drug should be discontinued. 

The usual agents (epinephrine, cortico- 
steroids, antihistamines) should be available 
for emergency treatment of serious reactions. 

Liver: Jaundice and abnormalities in liver 
function tests have been observed during 
clindamycin therapy. Hematopoietic: Neu- 
tropenia, eosinophilia, agranulocytosis and 

thrombocytopenia have been reported; no- 
direct etiologic relationship to concurrent 

clindamycin therapy has been made:* 

Local Reactions: Pain, induration and sterile 

abscess have -been reported after intramus- 

cular injection and thrombophlebitis after 

intravenous infusion. Reactions can be mini- 

mized or avoided by giving deep intramus- 

cular injections and avoiding prolonged tse 

of indwelling intravenous catheters. 

How Supplied: Available as sterile solution 

with each ml con clindamycin phos- 

phate equivalent to ce mg clindamycin 

base. Ampoules of 2 and 4 ml. 

Caution: Federal law prohibits dispensing 

without prescription. 

For additional product information see your 

Upjohn representative. 
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chances are 1 out of 3 that she won't take it! 


Many patients fail to comply with the prescribed 
hematinic dosage regimen. In pregnant women, 
non-compliance has been as high as 1 out of 3.! 


“The cooperation of patients on a once-daily 
dosage of iron was significantly better than those 
taking a thrice-daily preparation.” 


1. Bonnar, J., et al., Lancet, 1:457, 1969. 
2.-Porter, A. M. W., Brit. Med. J., 1:218, 1969. 


Please see opposite page for Brief Summary. 
rs ® 

‘ Hematinic Supplying 
Controlled-Release Iron with Vitamin C 
and B-Complex* (contains no folic acid) 





How Abbott hematinics solve the problem: 


Once-a-day dosage for patient cooperation. 


Controlled-release iron (105 mg. Elemental Iron) 
for patient comfort, can be taken on an empty 
stomach with minimal chance of gastric upset. 


A single tablet for patient convenience, 
containing 500 mg. of Vitamin C to enhance iron 
absorption, combined with iron and B-Complex 


R 
Controlled-Release Iron with Vitamin C 
and B-Complex including Folic Acid s312 





ABBOTT 


. 


60 


. Iberet=500 


One Filmtab® tablet a day supplies: 


-Controlled-Release Iron 
Ferrous Sulfate, 
{equivalent to 
elemental iron—105 mg.) .. 525 mg. 


Plus High Potency Vitamin C 


Vitamin C 

{as Sodium Ascorbate) .... 500 mg. 
Pius the B-Complex 
(contains no folic acid) 
Niacinamide ............... 30 mg. 
Caicium Pantothenate ....... 10 mg. 
Vitamin B, 

{Thiamine Mononitrate)...... 6 mg. 
Vitamin B, (Riboflavin) ........ 6 mg. 
Vitamin Bs 


(Pyridoxine Hydrochloride) .. 5 mg. 
Vitamin B,. 
(Cyanocobalamin) ....... 25 meg. 


INDICATIONS: For conditions in which 
iron deficiency occurs concomitantly 
with deficient intake or increased need 
for the B-complex vitamins (contains no 
folic acid). 


Iberet-Folic-500° R 


One Filmtab tablet a day supplies 
> thesame formulaas lberet-500 plus: 


Folic Acid .......... 800 mcg. 


INDICATIONS: in non-pregnant adults, 
for the treatment of iron deficiency and 
prevention of concomitant folic acid de- 
ficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 
in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 
creased need for B-complex vitamins 
(including folic acid). 
CONTRAINDICATION: Pernicious 
anemia. 


WARNINGS: Folic acid alone is im- 
proper therapy in the treatment of per- 
nicious anemia and other megaloblastic 
anemias where vitamin B,, is deficient. 


PRECAUTION: Where anemia exists, 
its nature should be established and 
underlying causes determined. Iberet- 
Folic-500 contains 800 mcg. of folic acid 
per tablet. Folic acid especially in 
doses above 1.0 mg. daily may obscure 
pernicious anemia, in that hematologic 
remission may occur while neurological 
manifestations remain progressive. 


ADVERSE REACTIONS: The likelihood 
of gastric intolerance is remote. If such 
should occur, the tablet may be taken 
after a meal. Allergic sensitization has 
been reported following both oral and 


parenteral administration of folic acid. 
6033130 


Gradumet—Controlled-release dose 
form, Abbott. ë E) 
Fitmtab—Film-sealed tablets, Abbott. | im 
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UNIVERSITY OF CALIFORNIA, 


July 


SAN DIEGO 
17-18, 1976—San Diego, Calif.: Laparoscopy: 


Principles and Practice. A Practical and Complete 
Course sponsored by the Department of Reproduc- 


tive 


Medicine at University of California, San 


Diego. 
ENROLLMENT: Limited to 30 


PREREQUISITE: M.D., Fellow or Junior Fellow 
in ACOG, or resident-in-train- 
ing in an approved Ob/Gyn 
training program. 


The 


course is intended "to be a practical and 


thorough coverage of all important theoretical 
material. Extensive use of models for laparoscopy 


will 


be employed. The third day consists of obser- 


vation and experience in the operating room. 


**“This course is acceptable for up to 16 hours of 
credit toward the «CMA certification program 


un 


der Category |, Item A., and 20 cognates by 


The American College of Obstetricians and 
Gynecologists.” 


FEE: $375 
CONTACT: David Allan, M.D: Associate Bean for 


PERSONALIZED 
LIBRARY CASES 


. 


Continuing Education (M-002) Univers 
sity of California, San Diego, La Jolla, 
Calif. 92093 (714) 452-3707. 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases, Two files hold an entire year's 
issues. Designed to keep your journal copies near at hand in 
your office, library, or home. : 

Your case is heavy bookbinder’s board in a rich red Kivar 
cover. Piles are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. 

Files are reasonably priced--only $4.25 each, postpaid {3 for 
12., 6 for $22.). Add $1.00 postage per case for orders outside 
U. S, Satisfaction unconditionally guaranteed or your money 
back! Use the coupon for prompt shipment. 





Jesse Jones Box Corporation (est. 1843) 

P. O. Box 5120 

Philadelphia, Pa. 19141 

Please send me, postpaid. library cases for AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY at $4.25 each 
13/$12., 69922.) 


> 


[] NEW SIZE (8% x 11”) for 1975 copies 
OLD SIZE (7%," X 10%”) for copies prior to 1975 
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Ortho-Novum?’ 80- 


Each tablet contains 1 mg norethindrone and 0.08 mg mestranol — TRADEMAR 


ahistory of good patient acceptance 


low incidence o 
breakthrough bleeding 


Less than 2% overall experience i 
3,464 women over 34,068 cycles 


low incidence of spotting 


Less than 3% overall experience i 
3,464 women over 34,068 cycles 


low dropout rate 


Only 3.6% of women in clinical studie 
dropped out because of adverse reaction 
Serious as well as minor conditions have 
been reported following the use of ord 
contraceptives. These conditions includé 
thromboembolic disease. The physicia 
should remain alert to the earliest mani 
festation of any symptoms of serious diseasq 
and discontinue oral contraceptive therap 
when appropriate. The physician should 
be fully aware of the complete Prescribing 
Information for this produc 


highly effective 

Ortho-Novum 1/80 © 21 is a highh: 
effective, well-balanced oral contraceptive 
Moreover, it is packaged in the unique 
crush-proof DIALPAK* Tablet Dispenser tq 
help reduce the chance of patient failure 
Also available in a 28-day DIALPA 

Tablet Dispense 


See prescribing information on following pag 


*TRADEMAR 





~Ortho-Novum1 


Each white tablet contains 1 mg norethindrone and 0.08 mg mestranol. 


Each green tablet in the 28-day regimen contains inert ingredients. 


- a history of good 
patient acceptance 


Ortho-Novum 1/807 21 and Ortho-Novum 1/800 28 


Description: Each white ORTHO-NOVUM 1/80 tablet contains 1 mg of the progestational 
substance, norethindrone, together with 0.08 mg of the estrogenic compound, mestranol. 
Each green tablet in the 28-day regimen contains inert ingredients. 


Actions: ORTHO-NOVUM 1/80521 and ORTHO-NOVUM 1/8028 act through the mech- 
anism of gonadotrophin suppression, i.e., through the estrogenic and progestafional actions 
of the ingredients. Alterations in cervical mucus and in the endometrium may also contribute 
to the efficacy of ORTHO-NOVUM 1/80°21 and ORTHO-NOVUM 1/80" 28. 

Special note: Oral contraceptives have been marketed in the United States since 1960 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. e 

The physician should consider a thorough discussion with each patient about the pre- 
scribing information, risks and benefits associated with oral contraceptives, taking into 
account various factors such as age and other physical conditions . 

An increased risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
physigan should be alert to its earliest manifestations. 

ong-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal car- 
cinomas. These data cannot be transposed directly to man. The possible carcinogenicity 
due to the estrogens can neither be affirmed nor refuted at this time. Close clinical sur- 
veillance of all women taking oral contraceptives must be continued 
Indication: Contraception. $ 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, ®& past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 
regnancy. 

aninga: 1. Thé physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis Should any of these occur or be 
suspected, the drug should be discontinued immediately 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between throm- 
bophlébitis, pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, 
and the use of oral contraceptives. There have been three principal studies in Great Brit- 
ain™ leading to these conclusions and three in this country.*” The estimate of the relative 
risk of thromboembolism in the study by Vessey and Doll? was about sevenfold, while the 
„United States studies found relative risks of 4.4 to 11, meaning that the users are several 
times as likely to undergo thromboembolic disease wițhout evident cause as nonusers. e 

In May, 1974, the Roya! College of General Practitioners in England® issued an interim 
report of ite continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, “A statistically significant higher rate of 
reporting of cerebrovascular accidents in Takers is evident, but the numbers are too small to 
justify an estimation of the d&gree of risk.” The study also reported a higher incidence of 
superficial and deep vein thrombosis in users as compared to nonusers. The risk of superfi- 
cial and deep vein thrombosis was reported to be lower in women using 50 mcg estrogen 
preparations. P 

The Sartwell study’ indicated that the risk did not persist after discontinuation of adminis- 
tration. Both the Sartwell and the Royal College studies indicated that the degree of risk was 
notassociated with duration of treatment 

In a collaborative American study5® of cerebrovascular disorders in women with and 
without predisposing causes, it was estimated that the relative risk of thrombotic stroke was 
4.1 to 9.5 times greater in users than in nonusers. A comparable estimate for hemorrhagic 
stroke was 2.0. 

None of the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies®'® have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery. . 

In May of 1975 two separate retrospective case control studies relating to fatal and non- 
fatal myocardial infarction in users and nonusers of oral contraceptives were reported 1522 
The studies estimate that the increased risk of hospital admission for myocardial infarction 
associated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 
30-39 age group and 5.7 times in the 40-44 age group; and the risk of death associated with 
the use of oral contraceptives as compared to nonusers was increased 2.8 times for users in 
the 30-39 age group and 4.7 times in the 40-44 age group. One of these studies reported 
that oral contraceptive users who had myocardial infarction were more likely to be heavy 
smokers and have certain additiondì risk factors, i.e., treated hypertension and diabetes, 
pre-eclamptic toxemia, obesity and type II hyperlipoproteinemia 
2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or com- 
plete loss of vision; proptesis or diplopia; onset or aggravation of migraine or development 
of headache of a new pattern which is recurrent, persistent or severe; papilledema; or any 
evidence of retinal vascular lesions ° 
3. Fetal abnormalities have been reported to occur in the offspring of women who have 
taken progestogens and/or estrogens during pregnancy 13,14 The safety of 
ORTHO-NOVUM 1/80521 or ORTHO-NOVUM 1/8028 in pregnancy has not been dem- 
onstrated. Pregnancy should be ruled out before initiating or continuing the contraceptive 
regimen. Pregnancy should always be considered if withdrawal bleeding does not occur 
*4. A small fraction of the hormonal agents in oral contraceptives has been identified in the 
milk of mothers receiving these drugs. The long-range effect to the nursing infant cannot be 
determined at this time. 

5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.}, occa- 
sionally fatal, have been reported in women on oral contraceptives. Such lesions may 
present as an abdominal mass or with the signs and symptoms of an acute abdomen. 
These lesions should be considered if the patient has abdominal pain or evidence of intra- 





abdominal bleeding. This has been reported in short-term as well as long-term users of oral 

contraceptives. 

Precautions: 1. A thorough history and physical examination should be performed before 

prescribing oral contraceptives and periodically during their administration and should 

include special reference to breasts and pelvic organs, including Papanicolaou smear since 

estrogens have been known to produce tumors, some of them malignant, in five species of 

subprimate animals. 2. Endocrine and possibly liver function tests may be affected by treat- 
ment with ORTHO-NOVUM 1/80°21 or ORTHO-NOVUM 1/802 28. Therefore, if such tests 

are abnormal in a patient taking ORTHO-NOVUM 1/80°21 or ORTHO-NOVUM 1/80 = 28, it 

is recommended that they be repeated after the drug has been withdrawn for two months. 3 

Under the influence of estrogen-progestogen preparations, pre-existing uterine fibromyo- 
mata may increase in size. 4. Because these agents may cause some degree of fluid reten- 
tion, conditions which might be influenced by this factor, such as epilepsy, migraine, 
asthma, cardiac or renal dysfunction, require careful observation. 5. In breakthrough bieed- 
ing, and in all cases of irregular bleeding per vaginam, nonfunctional causes should be 

borne in mind. In undiagnosed bleeding per vaginam, adequate diagnostic measures are 

indicated. 6. Patients with a history of psychic depression should be carefully observed and 

the drug discontinued if the depression recurs to a serious degree. 7. Any possible influence 

of prolonged ORTHO-NOVUM 1/80 2° or ORTHO. NOVUM 1 80=28 therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function awaits further study. 8. A decrease in glucose 

tolerance has been observed in a significant percentage of patients on oral contraceptives. 
The mechanism of this decrease is obscure. For this reason, diabetic patients should be 

carefully observed while receiving ORTHO-NOVUM 1/80° 21 or ORTHO-NOVUM 1/8028 

therapy. 9. The age of the patient constitutes no absolute limiting factor, although treatment 

with ORTHO-NOVUM 1/80521 or ORTHO-NOVUM 1/80928 may mask the onset of the 

climacteric. 10. The pathologist should be advised of ORTHO-NOVUM 1/8021 or 

ORTHO-NOVUM 1/8028 therapy when relevant specimens are submitted. 11. Suscepti- 
ble women may experience an increase in blood pressure following administration of con- 
traceptive steroids. 12. Cholestatic jaundice has been reported in users of oral 

contraceptives. If this occurs ORTHO-NOVUM 1/80921 or ORTHO-NOVUM 1/80 °28 

should be discontinued. This cordition is more likely to occur in patients who have 

experienced cholestatic jaundice of pregnancy. Patients with a history of cholestatic jaun- 
dice of pregnancy should be carefully observed during ORTHO-NOVUM 1/80°21 or 

ORTHO-NOVUM 1/80 © 28 therapy 

Adverse reactions observed in patients receiving oral contraceptives: A statistically 

significant association has been demonstrated between use of oral contraceptives and the 

following serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 

thrombosis and hemorrhage, myocardial infarction, gallbladder disease 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular 
lesions, e.g., retinal thrombosis and optic neuritis, hepatic lesions with or without intra- 
abdominal bleeding 

The following adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloat- 
ing), breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and 
after treatment, edema, chloasma or melasma, which may persist, cholestatic jaundice, 
migraine, rash (allergic), mental depression, change in weight (increase or decrease). 
breast changes (tenderness, enlargement and secretion), changes in cervical erosion and 
cervical secretions, suppression of lactation when given immediately post-partum, rise in 
blood pressure in susceptible individuals. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, 
premenstrual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, 
headache, intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsut- 
ism, loss of scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions 
itching, vaginitis 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthaiein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrombin III; increase in 
platelet aggregability; thyroid function—increase in PBI, and butanol extractable protein- 
bound iodine and decrease in T? uptake values; metyrapone test; pregnanediol determina- 
tion 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:257-279, May 1967. 2.Inman, W.H.W.; Vessey, M.P. 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism 
in Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968. 3. Vessey, M.P.; Doll, 
R.: Investigation of Relation between Use of Oral Contraceptives and Thromboembolic 
Disease. A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P.E.; Masi, A.T.: 
Arthes, F.G.; Greene, G.R.; Smith, H.E.: Thromboembolism and Oral Contraceptives: An 
Epidemiologic Case-Control Study Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Con- 
traception and Increased Risk of Cerebral Ischemia or Thrombosis, N Eng! J Med 
288(17):871-878, April 26, 1973. 6. Oral Contraceptives and Stroke in Young Women 
Associated Risk Factors, J.A.M.A. 231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives 
and Venous Thromboembolic Disease, Surgically Confirmed Gall-Bladder Disease, and 
Breast Tumours. Report from the Boston Collaborative Drug Surveillance Programme. Lan- 
cet: 1399-1404, June 23, 1973. 8. Royal College of General Practitioners: Oral Contracep- 
tives and Health, 1-100, May 1974. 9. Vessey, M.P.; Doll, R.; Fairbairn, A.S.; Glober, G 
Postoperative Thromboembolism and the Use of Oral Contraceptives, Br Med J 3:123-126, 
July 18, 1970. 10. Greene, G.R.; Sartwell, P.E.: Oral Contraceptive Use in Patients with 
Thromboembolism Following Surgery, Trauma, or Infection, Am J Public Health 62(5) :680- 
685, May 1972. 11. Mann, J.I.; Vessey, M.P.; Thorogood, M.; Doll, R.: Myocardial Infarction 
in Young Women with Special Reference to Oral Contraceptive Practice, Br Med J 2:241- 
245, May 3, 1975. 12. Mann, J.l.; Inman, W.H.W.: Oral Contraceptives and Death from 
Myocardial Infarction, Br Med J 2:245-248, May 3. 1975. 13. Nora, J. J.; Nora, A. H. Birth 
Defects and Oral Contraceptives, Lancet: 941-942. April 28, 1973. 14. Janerich, D.T.; Piper, 
J.M.; Glebatis, D.M.: Oral Contraceptives and Congenital Limb-Reduction Defects, N Engl J 
Med 291(14):697-700, Oct. 3, 1974 
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Chances are 50/50 
the next person to die ofa 
: heart attack will die before he ever 
i reaches the hospital... 


unless you get into the ACT* 


You could be instrumental 
in bringing Mobile Coronary 
Care to your community. : TRZA 
We can help you. Oe) 
We have the facts, ae 
oO rove ree 
cla loa äi blueprint Somerville, New Jersey 08876 


Write us... Please send me information 
on how I can help establish a 


“ACT FOUNDATION Mobile Coronary Care 
(Advanced Coronary Treatment) 


System in my community. 
350 Grove Street 
Somerville, New Jersey 08876 Name 


The ACT Foundation Address 
—sponsored as a public service by twelv e leading 
pharmaceutical companies 


City 
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In this age of synthetics 
you can choose a natural vegetable laxative 


> tablet 
Senokot <. 


granules 
(standardized senna concentrate) 














a : * Natural senna from the 
ND (qe Cassia acutifolia plant has been 
WE used as a laxative for over 3000 
years. Purified and standardized for 
uniform action in SENOKOT prep- 
arations, it offers virtually colon- 
specific, gentle, predictable over- 
night laxation...virtually free of 
side effects when given at 
proper dosage tevels. 
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For continued | 
relief of postepisiotomy ^ 
discomfort send her home 
from the hospital with 


DERMOPLAST 


Aerosol 


~ What DERMOPLAST starts doing to relieve 
postepisiotomy discomfort in the hospital, it 

“can keep doing at home—to help make the 
new mother's first days with her baby as 
enjoyable as they should be. DERMOPLAST 
permeates the suture line without affecting 
sutures, and relieves itching that accom- 


is 


. panies tissue regeneration and hair regrowth. 
















It will not dry or macerate the skin, and i 
easily removed with soap and water. 
DERMOPLAST is easy to apply—sprays from 
any angle. Available in three sizes, fncluding 
convenient 3-oz. size that is especially de- 
signed for self-administration by the patient. 


DERMOPLAST Aerosol Spray contains: - 
enzocaine, w/w 4.5%; benzethonium 
chloride, w/w 0.1%; menthol, w/w 0.5%; 
oxyquinoline benzoate, w/w 1.2%; and 
methylparaben, w/w 2.0%. Inactive ingre- 
dients, vegetable oils and propellant. Also 
contains 1.9% isopropy! alcohol. 


For additional indications, full directions 
for use, and warnings, see label copy 
on DERMOPLAST Aerosol Spray can. 
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/ Now, 


the flexibility 





instrument simplifies 
accurate fundal placement. 


Our Cu-7 insertion instrument has been completely 
5 . redesigned and engineered to facilitate accurate fundal 
ë placement. Using the recommended procedure, Cu-7 
positioning can now be accomplished in just seconds, 
usually with minimal patient discomfort. 

The Cu-7 itself offers reliable, comfortable protection 
from pregnancy, rivaling “the pill” as a method of choice 
for nulliparous as well as multiparous women. 

Your Searle representative is eager to advise you of 
the correct steps required for simple insertion of the 
Cu-7. Please ask for ademonstration—and for Patient 
Logs and booklets. 


@ 


intrauterine 
| | copper 
ias | CONtraceptive 








‘How five newly designed features make it 





2.New 


1. New sterile sheath 
Helps maintain sterility during loading blue-winged 


procedure and cervical-stop setting. cervical sto 


A visual guide 
to aid in correct 
positioning of 
the “seven” in 
the uterus. 


Cu-7 (brand of intrauterine copper contraceptive) 

Description: The plastic component of the Cu-7 is composed of pharmaceutical grade 
polypropylene homopolymer with barium sulfate added to render it radiopaque. Its 
shape approximates the number 7; it is substantially smaller than previously available 
intrauterine devices 

Coiled around the vertical limb is 89 mg. of pure, virgin electrolytic copper wire pro- 
viding 200mm of exposed copper surface area. A polypropylene retrieval thread is 
fastened to the free end of the vertical limb of the Cu-7. 

The Cu-7 is supplied with a simple tubular polypropylene inserter. All components are 
sterile 
Action: Available data indicate that the contraceptive effectiveness of the Cu-7 is en- 
hanced by a minute quantity of copper released continuously from the copper coil into 
the uterine cavity. The exact mechanism by which metallic copper enhances the con- 
traceptive effect of an IUD has not been conclusively demonstrated. Various hypotheses 
have been advanced, the most common being that copper placed in the uterus interferes 
with enzymatic or other processes that regulate blastocyst implantation 

Animal studies suggest that copper moy play an additional role by reduction of sperm 
transport within the uterine environment. 

Indication: The Cu-7 is indicated for contraception 

Contraindications: The presence of any of the following, at the time of insertion, con- 
stitutes a contraindication: pregnancy, abnormalities of the uterine cavity, acute pelvic 
inflammatory disease or a history of repeated pelvic inflammatory disease, postpartum 
endometritis or infected abortion in the past three months, endometrial disease such as 
hyperplasia or carcinoma and a known or suspected allergy to copper. 

Warnings: Recent reports suggest an increased incidence of septic abortion associated 
in some instances with septicemia, septic shock and death in patients becoming preg- 
nant with an IUD in place. In some cases, initial symptoms have been insidious apd not 
easily recognized. If pregnancy should occur with a Cu-7 in situ, the Cu-7 should be 
removed if the string is visible or, if removal proves to be or would be difficult, inter- 
ruption of the pregnancy should be considered and offered as an option If the patient 
elects to maintain the pregnancy and the Cu-7 remains in situ, she should be warned of 
the suggested incidence of increased risk of sepsis and followed with close vigilance 

The long-term effects on the offspring of the presence of copper in the uterus during 
pregnancy are unknown 

Perforations of the uterus have occurred. In this case the device should be removed 
immediately 

The use of microwave therapy in patients with metal prosthetics may cause heat 
injury to the surrounding tissue. Therefore, microwave therapy to the abdominal and 
sacra! areas should not be used on patients wearing o Cu-7 

Additional amounts of copper available to the body from the Cu-7 may precipitate 
symptoms in women with undiagnosed Wilson's disease, the incidence of which is one 
in two hundred thousand 
Precautions: A pelvic examination should be done. 

Sound the uterus prior to insertion and exercise care to avoid perforation. Do not use 
excessive force. The possibility of insertion in the presence of an existing undetermined 
pregnancy is reduced if insertion is performed shortly following a menstrual period. The 
Cu-7 should not be inserted post partum or post abortion until involution of the uterus 
has been completed 

Occasional perforations of the uterus (.03%) have been reported, usually during 
insertion into patients less than two months post abortion or post partum. If penetration 
into abdominal cavity occurs, laparotomy should be performed and the device re- 
covered. Local inflammatory reaction with abscess formation is a possibility if a device 
is left in the abdomen 

If any patient with o Cu-7 suddenly develops overt clinical hepatitis or abnormal liver 
function tests, appropriate diagnostic procedures should be initiated 

TheCu-7 should be removed if pelvic infection which is unresponsive to treatment occurs. 

The device should be replaced every two years. There is no evidence of decreasing 
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easier to use Cu-/ intrauterin 
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3. New 

flexible rod 
Facilitates inser- 
tion of “seven” 
into virtually any 
normal uterine 
cavity in seconds. 


e copper contraceptive. 


$ 





4. New welded 


5. New thread- 
tube-stop retaining clip 
Serves as handle When held to tube- 
for withdrawing stop during pro- 
the tube and . cedure, facilitates 
removal of insertion and makes 
instrument. tube-crimping virtu- 





ally impossible. 


effectiveness with time before two years, but the contraceptive effectiveness of the Cu-7 
after two years has yet to be established e 

The patient should be told thot some light bleeding or cramps may occur during the 
first few days after insertion, but if these symptoms continue or are severe she should 
report to her physician. She should be instructed on how to inspect periodically to make 
certain that the thread still protrudes from the cervix and cautioned that theré is no 
protection if the device has been expelled. She should agg be cautioned not to pull on 
the thread and displace the Cu-7 and told to return in two years for its replacement 

A report has appeared in the literature suggesting that o copper-induced urticarial 
allergic skin reaction developed in a woman wearing a copper IUD. If symptoms of such 
an allergic response occur the patient should be instructed to tell the consulting 
physician that a copper-bearing device is being worn 
Adverse Reactions: Perforation of the uterus has occurred 

The incidence of spontaneous abortion, when conceptidn occurs with intrauterine 
devices in situ, appears to be increased over that in unprotected women á 

Insertion cramping, usually of no more than a few seconds’ duration, may occur; how- ° 
ever, some women may experience residual cramping for several hours or even days 
Transient spotting or bleeding or prolongation of menstrual flow may occur in the first 
few cycles. Uncommonly, pelyic infection has been reported. Complete or partial expul-, 
sien may sometimes occur, particujprly in those patients with uteri measuring less than 
6.5 cm. by sounding. The following complaints have also been reported, although their 
relation to the Cu-7 has not been established: amenorrhea or delayed menises, back- 
aches, cervical erosion, cystic masses in pelvis, vaginitis, leg pain or soreness, weight 
loss or gain, nervousness, dyspareunia, and eystitis Gi 
Dosage and Administration: A single Cu-7 is to be inserted into the uterine cavity (see Pre- 
cautions section). Thesmall diameter of the Cu-7 enables easy insertion into the nulliparous 
aswellas the multiparous uterus. Present information indicates that theefficacy is retained 
for at least 24 months. Until accurate data indicating a longer effective life become ayail- 
able, the Cu-7 should be removed and a new one inserted on or before 24 months from the 
date of insertion. If partial expulsion occurs, removal is indicated, and a new Cu-7 may 
be inserted. Removal of the Cu-7 may also be indicated in the event of heavy or 
persistent bleeding 
How Supplied: Available in cartons containing 6 or 30 sterile units (Cu-7 with an 
inserter) and sufficient patient identification cards 
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Clinical Studies: Different event rates have been recorded with the use of different intra- 
uterine contraceptive devices. Inasmuch as these rates are usually derived from separate 
studies condscted by different investigators in several population groups, they cannot 
be compared with precision. Furthermore, event rates tend to be lower as clinicdl ex- 
perience is expanded, possibly due to retention in the clinical study of those patients 
who accept the treatment regimen and did not discontinue due to adverse reactions or 
pregnancy. In clinical trials of the Cu-7 conducted by Searle Laboratories, use effec- 
tiveness was determined as follows for parous and nulliparous women, as tabulated by 
the life table method. (Rates are expressed as events per 100 women through 12 nd 
24 months of use.) This experience encompasses 3Q5,958 woman-months of use, includ- 
ing 12 months for 9,549 women and 24 months for 7,425 







12 Months 24 Months 
Parous Nulliparous Porous Nulliparous . 
Pregnancy 16 1.2, 24 2.0 
Expulsior 5.4 a 6.4 87 
Medical Removal 93 12.3 149 17.2 
Continuation Rate 787 732 65.0 60.5 





Please see complete product labeling for insertion and removal techniques 


Searle Laboratories E 
Division of G D Searle & Co 


Box 5110, Chicago, Illinois 60680 


Estrace 
(estradiol) . 


“1-mg. and 2-mg. scored tablets 





overall, 95% of patients studied 
gained adequate or complete relief 
of their symptoms' 


Estrace (estradiol) was given to 369 estrogen-deficient 
women for periods ranging up to a year or more 
(average of six months); 319 of these women received 
an initial dosage of 1 or 2 mg. per day and were 
evaluated for efficacy. Complete disappearance of 
hot flushes was experienced by 227 (76°/o) of 

298 women, of sweating by 131 (80o) of 164 women, 
of tingling by 62 (94°/o) of 66 women, and of genital 
atrophy by 44 (88°/o) of 50 women. In general, 95°/o of 
the patients evaluated experienced either adequate 
or complete relief of their symptoms. Remarkably, in 
77°/o of the patients, symptoms were controlled 
without need to adjust the initial dosage—usually 2 mg. 
daily. (Dosage after adjustment ranged from 1 mg. 

to 3 or 4 mg. aday.)! 


cyclic therapy recommended 


Recently, published reports of retrospective human 
data have emphasized that patients using estrogens 
may have an associated increased risk of endometrial 
cancer. This information makes cyclic rather than 
continuous estrogen replacement therapy even more 
prudent. (See brief summary.) 


With Estrace, treatment should be initiated with a 
dose of 1 or 2 mg. daily and then adjusted to the 
lowest dose possible still maintaining the relief of 
symptoms. The usual regimen for cyclic administra- 
tion of Estrace is three weeks on drug, followed by 
one week off drug. Some patients may require a 
slightly shorter estrogen-free interval (4-6 days) to 
prevent recurrence of menopausal symptoms. 


References 


estradiol... orally effective 


The technique of micronization has opened up 

the oral route to natural human estrogen replacement 
with Estrace. Reduced particle size of the estradiol 

in Estrace makes effective gastrointestinal absorption 
possible. Onset of action is rapid, with marked in- 
creases in levels of circulating estradiol and estrone; 
concomitant decreases in serum concentrations of 
FSH and LH are sustained over a 24-hour period.” 


Because estradiol can be assayed in plasma, Estrace 
can provide objective? as well as clinical evidence’ 
of ready availability and Biologic activity. 


well accepted by patients! 


In the,369 patients previously described, the incidence 
of estrogen-induced side effects with Estrace was 
relatively low. Incidence of nausea was remarkably 
low—only 2°/o of patients before dosage adjustment. 
Some patients who had complained of this problem 
while on conjugated equine estrogens reported its 
complete disappearance on changing to Estrace. 
Whereas before dosage adjustment 24°/o experienced 
breast tenderness, 31°/o edema, 18°/o (of 151 with 
intact uteri) bleeding, and 4°/o weight gain, only * 
about 2°/o ôf the 369 patients dropped out because 

of side effects." ¥ 


long-term therapy should be monitored 


A few instances of significant gynecologic disease 
‘became apparent during clinical investigations.’ ° 
Endometrial hyperplasia was discovered in seven pa- - 
tients, all of whom had previously received estrogen 
therapy for one to three years prior to entering the 
study. One patient was reported to have carcinoma 

in situ and another showed adenocarcinoma of the 
endometrium. In clinical practice, the physician 
should be alerted to the potential of thrombotic dis- 
orders and be prepared to discontinue medication - 
immediately if they occur. Because of variations in ` 
normal endogenous hormone production, certain 
patients may exhibit signs of excessive estrogenic 
stimulation. Adverse reactions generally associated 
with estrogen administration may occur and these 

are listed in the brief summary. Prior to initiation of 
treatment with Estrace or any other estrogenic 
preparation, an adequate physical examination 
should be given. 


1. Callantine, M.R., et al.: Micronized 17f-estradiol for oral estrogen therapy in menopausal women, Obstet. Gynecol. 46:37—41 (july) 1975. 


2. Yen, S.S.C., et al.: Circulating estradiol, estrone and gonadotropin levels following the administration of orally active 178-estradiol in 
postmenopausal women, J. Clin. Endocrinol. Metab. 40:518-521 (March) 1975. 


For Brief Summary, please see following page. 
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; F +! In order to avoid this, oral estrogens should be administered cyclically int 


Estrogen replacement 


‘tig menopausal or hypogonadal patient. The age of the patient constitutes. 
fal? Solute limiting factor, although treatment with estrogens may mask the 


therapy 
moves forward... 


Estac £ 
(estradiol) 


the major 
human estrogen 


‘micronized for ` 
oral effectiveness 


Indications: Estrace® (178-Estradiol) is indicated for relief of endogenous 
estrogen deficiency and associated menopausal symptoms. ¢ 
Contraindications: Estrace® is contsaindicated in patients with 1) markedly 
impaired liver function; 2) known or suspected carcinoma of the breast, except 
those cases of progressing disease not amenable to surgery or irradiagion occur- 
ring in women who are at least 5 years postmenopausal, or in men in whom 
castration is not feasible; 3) known or suspected estrogen dependent neoplasia, 
such as carcinoma of the endometrium; 4) undiagnosed abnormal genital bleed- 
ing; 5) thrombophlebitis, thromboembolic disorders, cerebral apoplexy, or with a 
past history of these conditions; and 6) pregnancy. 
Warnings: The physician should be alert to the earliest manifestations of throm- 
botic disorders (thrombophlebitis, cerebrovascular disorders, pulmonary embo- 
lism and retinal thrombosis). If these occur or are suspected the drugs should be 
discontinued immediately. Discontinue medication pending examination if there 
is a sudden onset S#proptosis, diplopia, or migraine. If examination reveals 
papilledema or retinal vasctilar lesions, medication should be withdrawn. 
Estrogens may be excreted in the mother's milk and an estrogenic effect upon 
the infant has been described. The long range effect on the nursing infant cannot 
be determined at this time. Hypercalcemia may occur in as many as 15% of 
breast cancer patients with metastases and this usually indicates progression of 
bone metastases. This occurrence depends neither on dose nor on immobiljza- 
tion. In the presence of untoward effects such as progression of the cancer or 
hypercalcemia, estrogen medication should be stopped. A statistically signifi- 
cant association has been reported between maternal ingestion during preg- 
nancy of diethylstilbestral and the occurrenĉe of vaginal carcinoma developing 
years later in the offspring. Whether suth an association is applicable to all 
estrogens is not known at this time. In any event, estrogens are not indicated for 
use during pregnancy. 
Precautions: Because normal endogenous hormone production varies in- 
dividually, certain patients may be unusually responsive to estrogenic therapy 
and may respond with undesirable manifestations of excessive estrogenic 
stimulation, such as abnormal or excessive uterine bleeding, mastodynia, 
edema, etc. Because of estrogen induced salt and water retention, these drugs 
should be used with caution in patients with epilepsy, migraine, asthma, cardiac 
or renal disease. Patients with a history of psychic depression should be 
caréfully observed and the drug discontinued if the depression recurs to a 
serious degree. In the event that any unexplained or excessive vaginal bleeding 
would occur while on estrogen therapy, nonfunctional causes should be borne in 
mind. The drug should be discontinued and a thorough investigation made as to 
the cause, being certain to rule out the possibility of maligñancy. Pre-existing 
uterine fibromyomata may increase in size while using this product, therefore, 
patients should be examined at regular intervals while receiving estrogenic 
therapy. Women with a strong family history of cancer, recurrent chronic cystic 
mastitis, or abnormal mammograms should be administered estrogens with 
caution. Because of a possible decrease in glucose tolerance, diabetic patients 
“should be followed closely. Because estrogens influence the metabolism of 
calcium and phosphorus, they should be used with caution in patients with cer- 
tain metabolic bone diseases that are associated with hypercalcemia or in pa- 
tients with renal insufficiency. The pathologist should be advised of estrogen 
therapy when relevant specimens are submitted. Because of the effects of 
estrogens on epiphyseal closure, they should be used judiciously in young pa- 
tients inwhom bone growth is not complete. A pre-treatment physical examina- 
tion should include special reference to breast and pelvic organs as well as a 
Papanicolaou smear since estrogens have been known to produce tumors, some 
of them malignant, in five species of animals. When large doses of estrogens are 
used, urinary stress incontinence may occur in nonpregnant females. Prolonged 
high doses of estrogens will inhibit anterior pituitary functions. This should be 
borne in mind when treating patients in whom fertility is desired. Continuous use 
- of estrogens will result in prolonged stimulation of the endometrium and breast. 


the climacteric. Certain endocrine and liver function tests may be affected | 
treatment with estrogens. If such tests are abnormal in a patient taking t 
drugs it is recommended that they be repeated after the drug has been with- 
drawn for two months. Any possible influence of prolonged estrogen therap 
pituitary, ovarian, adrenal, hepatic, or uterine function awaits further study. 
Adverse Reactions: A statistically significant association has been demon- 
strated between use of estrogen-progestin oral contraceptives and the follo 
serious reactions: Thrombophlebitis, pulmonary embolism, and cerebral thre 
bosis. Although available evidence is suggestive of an association, sucha rel 
tionship has been neither confirmed nor refuted for the following serious reac 
tions: coronary thrombosis and neurc-ocular lesions (e.g, retinal thrombosis 
and optic neuritis). The following adverse reactions are known to occurin 
patients receiving estrogens: nausea, vomiting, anorexia, gastrointestinal _ 3 
symptoms (such as abdominal cramps or bloating), edema, breakthrough ble 
ing, spotting or withdrawal bleeding, breast tenderness and enlargement, cha 
in body weight (increase or decrease). headache, increased cervical mucus, 
allergic rash, loss of libido and gynecomastia in the male, reactivation of en- 
dometriosis, aggravation of migraine headaches, hepatic cutaneous porphyri 
becoming manifest, cholestatic jaundice, rise in blood pressure in su: eptibl 
individuals, mental depression, cystitis-like syndrome, loss of scalp hair, — 
erythema nodosum, hemorrhagic eruption, premenstrual-like syndrome, 
changes in libido, changes in appetite, nervousness, dizziness, fatigue, back- 
ache, erythema multiforme, itching, possible diminution in lactation when gi 
immediately post-partum, irritability, and malaise. 

Important Notes: An increased risk of thromboembolic disease associated w 
the use of oral contraceptives containing estrogens and progestins has now 
been conclusively established. Retrospective studies have shown a statistical 
significant association between thrombophlebitis, pulmonary embolism, and 
cerebral thrombosis and embolism and the use of these drugs. There have bee 
three principal studies in Great Britain! 3 and one in the United States leading 
this conclusion. As a result of these studies, it has been estimated that users 
oral contraceptives containing estrogens are 4 to 7 times more likely than non 
users to develop thromboembolic disease without evident cause. The Americe 
study also indicated that the increased risk did not persist after discontinuati 
nor was it enhanced by long continued administration. Although the America 


_ study was not designed to evaluate a difference between products, it did sugg 


that there might be an increased risk of thromboembolic disease in users of st 
quential products. Confirmation of this finding requires further study. In amo 
recent analysis of data derived from several national adverse reaction reporti 
systems, British investigators concluded that the risk of thromboembolism, 
cluding coronary thrombosis, is directly related to the dose of estrogen used | 
oral contraceptive products. Their analysis did suggest, however, that the qua 
tity of estrogen may not be the sole factor involved. Nevertheless, in view of 
study, as well as others that have demonstrated a positive relationship betwee 
estrogens and thromboembolism, it would seem prudent and in keeping with 
basic therapeutic principles, to utilize, whenever feasible, the smallest effecti 
dose of estrogen in treating patients. Risks associated with certain other kno 
adverse reactions, such as elevated blood pressure, liver dysfunction, and 
reduced tolerance to carbohydrate, have not as yet been quantitated. Long tert 
administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some ani 
carcinomas. These data cannot be transposed directly to man. The possible cz 
cinogenicity due to the estrogens can neither be confirmed nor refuted at this) 
fime. Close clinical surveillance of all women taking estrogens must be con- 
tinued. It has been reported in a recent study done in the United States® that ti 
maternal ingestion of diethylstilbestrol during pregnancy appears to increase 
risk of vaginal adenocarcinoma developing years later in the offspring exposed 
(1) Royal College of General Practitioners: Oral Contraception and Thrombo-Embolic Disease J. Coll: 
Gen. Pract. 13:267-279, 1967. (2) Inman, WH.W. and Vessey, M.P. Investigation of Deaths from Puli 
nary. Coronary and Cerebral Thrombosis and Embolism in Women in Childbearing Age. Brit, Med J.. 
2:193-199, 1968. (3) Vessey, M.P and Doll, R., Investigation of Relation Between Use of Oral Contrac 
tives and Thromboembolic Disease A Further Report. Brit. Med. }..2:651-657, 1969. (4) Sartwell, PE 
Masi, AT. Arthes. FG.. Greene G.R.. and Smith. H.E., Thromboembolism and Oral Contraceptives: An 
Epidemiological Case-Control Study. Am. J. Epidem. 90:365-380, (November) 1969. (5) Inman, WH: 
Vessey, M.P, Westerholm, B., Engelund. A., Thromboembolic Disease and the Steroidal Content of Ora 
Contraceptives. Brit. Med. J.. 25th April, 1970. (6) Herbst. et al. — Adenocarcinoma of the Vagina — 
England Journal of Medicine, Vol. 284, Number 16 (April 22. 1971) 

Dosage and Administration: Treatment is usually initiated with a dose of 1 o 
2 mg. daily of micronized estradiol. Dosage may be adjusted to control the p 
senting symptoms depending on the response of the individual patient: the — 
minimal effective dose for maintenance therapy should be determined by titra+ 
tion. To avoid continuous stimulation of the reproductive tract and bre E 
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Electromyographic and gas urethral pres- 
sure profile in a healthy female volunteer. 





urinary stress incontinence. The 
test further facilitates the post 
operative assessment of anti- 
incontinence procedures. 

A specially designed silicone- 
rubber urethral catheter is inserted 
into the bladder. Carbon dioxide is 
supplied to the catheter via a stan- 
dard gas cystometer. Holes in the 
catheter tip allow carbon dioxide to 
be infused into the urethral lumen. 
The rate of carbon dioxide infusion 
is adjustable, and can be varied to 
meet your testing needs. The prox- 
imal end of the catheter is attached 
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Electromyographic and gas urethral pressure profile 
in a female patient with urinary stress incontinence. 





to a flexible takeup mechanism that 
mechanically withdraws the 
catheter at a preset speed. The 
flexible takeup-mechanism can be 
positioned in any manner to cor- 
respond to the anatomical direction 
of the patient’s urethra. The pres- 
sure developed at the urethral lumen 
during this procedure is displayed 
graphically on the cystometer chart 
recorder. The catheter withdrawal 
speed can also be varied to meet 
your testing requirements. 


For further information 
and scientific references, 
write to the address 
below or call collect. 
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-an elegantly simple 
~~ new fetal monitor. 


Plug in the Fetal Heart Rate transducer: this new monitor automatically switches to the 
correct operating mode, calibrates the input, adjusts the sensitivity, affirms by lighted 
indicater the mode you’ve selected. Similar simplicity applies to the labor activity 
parameter — both internal and external. 
You’re now ready to monitor, and to give you complete confidence of correct instrument 
operation to the required accuracy, several automatic test features have been provided. 
When the cable is plugged into a front panel socket, an internally-generated ECG signal 
checks out the instrument and patient cable integrity. A STOP pushbutton freezes 
the bright, non-fade trace on the built-in scope, so you can examine the input waveform 
in detail. A TEST pushbutton automatically checks FHR and labor circuitry, and 
digital displays light to inform you of their operation. 
What can fetal monitor “automation” like this mean to your L & D staff? Minimum 
time needed to begin monitoring, and virtually no time spent fussing with the instru- 
ment after recording has started—hence more time for patient care and evaluating the 
data. More confidence on the part of your nurses, because good results are more certain. 
Easier teaching of fetal monitoring technique, since “electronics expertise” is not 
required. Better clinical data in a higher percentage of cases, because most operator 
errors and artifact occurrences are avoided. 
This is technologically-advanced, easier-to-use fetal monitoring with the new HP 8030A 
Cardiotocograph—the modern monitor for today’s practice. Compact, lightweight and 
- : with just two controls, an 8030A can provide in one instrument as much or as little 
capability as you need: Ultrasound, direct FECG and external labor—or plus any or all 
of the following: abdominal FECG, heart sound, intrauterine pressure. 
Ask your nearby HP field office for complete 8030A details now. The time an 8030A 
saves can be time added to patient care. 


*Uterine contractions estimate based on monitoring done by 4000 HP fetal monitors worldwide. 
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Minor side effects — even breakthrough bleeding 
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In clinical trials the incidence of breakthrough 
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1 Premarketing Clinical Trials 
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Low dose 
oral contraceptive. 


IN BRIEF: 
SPECIAL NOTE: Ora! contraceptives have been marketed in the United States since 1960. 
Reported pregnancy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception 

An increased risk of thrombotic, thromboembolic and cerebral-vascular disease associated 


+ with the use of hormonal contraceptives has been shown in studies conducted in both Great 


. 


Britain and the United States. Other risks, such as those of elevated blood pressure and reduced 
tolerance to carbohydrates, have been reported, and appropriate tests should be conducted 

to monitor these during oral-contraceptive therapy. Liver disease has also been rhorted, 

and the physician should be alert to its earliest panifestations. 

Long-term administration of both natural and synthetic estrogens in subprimate animal 
species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directly to man. The possible carcinogenicity due to the 
estrogens can neither be affirmed nor refuted at this time. Close clinical surveillance ofall 
women taking oral contraceptives must be continued. 


INDICATIONS: For ora’ contraception ` 


CONTRAINDICATIONS: |. Thrombophlebitis, thromboembolic disorders. cerebral vascular 
disease, or a past history of these conditions; 2. Markedly impaired liver function: 3. Known 

or suspected carcinoma of the breast: 4. Known or swspected estrogen-dependent neoplasia; 
5, Undiagnosed abnormal genital bleeding: 6. Known or suspected pregnancy. 


WARNINGS: 1. The physician ‘Should be alert to the earliest manifestations of thrombotic 

and thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspected, 
the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Britain and studies of morbidity 
in the United States have shown a statistically significant association between thrombophlebitis. 
pulmonary embolism and cerebral-vascilar disease, occlusive or hemorrhagic, and the use 
of oral centraceptives. There have been three principal studies in Great Britain'> leading to 
these conclusions and three +? in this country. The estimate of the relative risk of thrombo- 
embolism in the study by Vessey and Doll was about sevenfold, while the United States studies 
found relative risks of 4.4 to 11. meaning that the users are several times as likely to undergo « 
thromboembolic disease without evident cause as non-users, 

In May, 1974, the Royal Coglege of General Practitioners in England® issued an interim report 
of its continuing large-scale prospective study comparing a user group to a non-user group. 
This study in its interim analysis states: “A statistically significant higher rate of reporting of 
cerebrovascular accidents in Takers is evident, but the numbers are too smali to justify an 
estimation of the degree of risk” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to non-users. 

The Sartwell study +indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College study indicated that the degree of risk was not 
asgpciated with duration of treatment. 

In a collaborative American study** of cerebrovascular disorders in women with and with- 
out predisposing causes. it was estimated that the relative risk of thrombotic stroke was 4.1 
to 9.5 times greater in users than in non-users. A comparable estimate for hemorrhagic stroke 
was 2.0. 

None of the American studies was designed to evalpate a T difference between product% 
However, the Sartwell study" suggested that there might be an increased risk of thromboembolic 
diseas®'in users of sequential products. 

Other retrospective studies*#? have reported an increased risk of post surgery thrombo- 
embolic complications in orel contraceptive users. It has been recommended that therapy be 
discontinued at least one month prior to elective surgery. 


2. Discontinue oral-contraceptive medication if there is: gradual or sudden, 
partial or complefe loss of vision; proptosis or diplopia: onset or 
aggravation of migraine or development of headache of a new pattern 

«which is recurrent, persistent or severe: papillederna: or any evidence 
of retinal-vascular lesions. 3. Fetal abnormalities have been 
reported to occur in the offspring of women who have taken 
progestogens and/or estrogens during pregnancy? The 
safety of [O/OVRAL® in pregnancy has not been demon 
strated. Pregnancy should be ruled out before 
initiating or continuing the contraceptive regimen. Pregnancy 
should always be considered if withdrawal bleeding does 
not occur. 4. A small fraction of the hormonal 
aggnt in oral contraceptives has been identified 
i wur of mothers receiving these drugs. 
The long range effect to the nursing infant 
cannot be determined at this time. 5. Hepatic 
lesions adenomas, hepatomas, hamartomas, 
regenerating nodules, etc.}, occasionally fatal, 
Pave been reported in women on oral contra- 
ceptives. Such lesions may present as an ab 
dominal mass or with the signs and symptoms 
of an acute abdomen. These lesions should 
be considered if che patient has abdominal 
pain or evidence of intra-abdominal bleeding. 
Such lesions have been reported in short-term a: 
well as long-term users of oral contraceptives 
PRECAUTIONS: 1. A thorough history and 
physical examination should be performed ` 
before prescribing oral contraceptives and 
periodically during their administration and 

should include special reference to breasts 
and pelvic organs including Papanicolaou 
smears, since estrogens have been known to produce 
tumors, some of them malignant, in five species of subprimate 
animals. 2. Endocrine and possibly liver-function tests may 
be affected by treatment with LO/OVRAL® Therefore. 
ifeuch tests are abnormal in a patient taking 
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LO/OVRAL® it is recommended that they be repeated after the drug has been withdrawn for 
two months. 2. Under the influence of estrogen- progestogen preparations, pre-existing uterine 
fibrornyomata may increase in size. 4. Because these agents may cause some degree of fluid 
retention, conditions which might be influenced by this factor, such as epilepsy, migraine, asthma, 
cardiac or renal dysfunction. require careful observation. 5. in breakthrough bleeding, and in afl 
cases of iregular bleeding per vaginam, nonfunctional causes should be borne in mind. In 
undiagnosed ene: per vaginam, adequate diagnostic measures are indicated. 6, Patients 
with a history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged LO/OVRAL® 
therapy on pituitary, ovarian, adrenal, hepatic or uterine function awaits further study. 8 A de 
crease in glucose tolerance has been cbserved in a significant percentage of patients on oral 
contraceptives. The mechanism of this decrease is obscure. For this reason, diabetic patients 
should be carefully observed while recziving LO/OVRAL® therapy. 9. The age of the patient 
constitutes ne absolute limiting factor, although treatment with LO/OVRAL® may mask the onset 
of the climacteric. 10. The pathologist should be advised of LO/OVRAI® therapy when relevant 
specimens are submitted. 11. Susceptible women may experience an increase in blood pressure 
following administration of contraceptive steroids. 12. Cholestatic jaundice has been reported 

in users of oral contraceptives. If this occurs, LO/OVRAL® should be discontinued. This con- 
dition is more kely to occur in patients who have experienced cholestatic jaundice of pregnancy. 
Patients with a histor; of cholestatic jaundice of pregnancy should be carefully observed during 
LO/OVRAL® therapy. 


ADVERSE REACTIONS OBSERVED IN PATIENTS RECEIVING ORAL CONTRA- 
CEPTIVES: A statistically significant association has been demonstrated between use of oral 
contraceptives and the following serious adverse reactions: thrombophlebitis, pulmonary 
embolism, cerebral thrombosis and hemorrhage. gall bladder disease. 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions. 
e.g. retinal thrombosis. optic neuritis and hepatic sesions with or without intra abdominal 
bleeding. 

The following adverse reactions are known to occur in patients receiving oral contraceptives: 
nausea, vomiting, gastrointestinal symptoms {such as abdominal cramps and bloating), break- 
through bleeding. spotting. change in menstrual flow, amenorrhea during and after treatment, 
edema, chioasma or melasma, which may persist. breast changes: tendemess, enlargement 
and secretion. change in weight (increase or decrease), changes in cervical erosion and cervical 
secretions. suppression of lactation when given immediately post-partum, cholestatic jaundice, 
migraine, rash (allergic), rise in blood pressure in susceptible individuals, mental depression. 

Although the following adverse reactions have been reported in users of oral contraceptives, 

n association has been neither confirmed ner refuted: anovulation post treatment, which tends 
to occur more frequently in women with a history of menstrual disorders, premenstrual-ke 
syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, intolerance 
to contact lenses, nervousness, dizziness. fatigue, backache, hirsutism, loss of scalp hair, ery- 
thema multiforme. erythema nodosum, hemorrhagic eruption, itching and vaginitis. 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function: increased suifobromophthaiein retention and other tests; coagulation tests; increase 
in prothrombin, Factors VIL VIH, IX and X: decrease in antithrombin Jil; increase in platelet 
aggrega bility. thyroid function: increase in PBI and butanol extractable protein-bound iodine 
and decrease in T° uptake values: metyrapone test: and pregnanediol determination. 

NOTE: For more specific details on LO/OVRAL. refer to package insert. ` 
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The goal of learning—to be enlightened 


Presidential address 


CHARLES A. HUNTER, jr., M.D. 


Indianapolis, Indiana 


Iris RARE that | have had the opportunity to officially 
extend my gratitude to an organization, such as the 
American Association, for offering me the substance to 
further a life-time goal—that of being able to influence, 
in a positive way, the education in our specialty. No 
other senior medical society has been so well endowed 
with all the ingredients necessary for accomplishing 
this goal—the goal of learning, which is the title of my 
address. 

There are various levels of learning. Obtaining 
information is learning, and so is coming to under- 
stand what you did not understand before. However, 
there is an important difference between these two 
types of learning. 

To be informed is to know simply that something is a 
fact; the acquisition of knowledge. Knowledge is a 
prerequisite to understanding. To understand is to be 
enlightened. This implies we not only know, but in 
addition, we perceive what it is all about. This 
distinction between being informed and being en- 
lightened is similar to being able to remember some- 
thing and being able to explain it. 


Presented at the Eighty-sixth Annual Meeting of the 
American Association of Obstetricians and Gynecologists, 
Hot Springs, Virginia, September 4-6, 1975. 


Reprint requests: Dr. Charles A. Hunter, Jr., Department 
af Obstetrics and Gynecology, Indiana University Medical 
Center, 1100 West Michigan St., Indianapolis, Indiana 
46202. 


~is not to stop at being informed. We should strive to 
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Enlightenment is achieved only when, in addition to 
oe f ” 
knowing what a man says, you understand what he 
means and why he says it. Being informed is a 


prerequisite to being enlightened. The point, however, 


have as one of our lifetime goals a continuation to be 
enlightened. 
. bef > 
Our continuing education depends upon books and 


journals and scientific meetings. Therefore, if we are tb 


keep up to date and improve, we must.know how to 
effectively use the learning skills. These basic skills are 
reading and listening. 2° 

If the physician is a poor listener or a slow reader, he 
is seriously handicapped. Frequently, such an imdi- 
vidual will shun learning on a continuing basis due to 
boredom or because of the tremendous effort in- 
volved. We do those things we like to do. Good readers 
like to read. 

Because the techniques of audio learning and. visual § 
learning are basic, I would like to discuss them briefly. 

First, fstening. Surveys reveal we spend almost three 


times as much time listening as reading. A study of « 


various professional people reports that we spend 
approximately 45 per cent of our communicating time 
listening, 30 per cent talking, 16.per cent reading, and 
9 per cent writing. 

Effective listening is not easy. Real listening is a very 
active process. Something to challenge our intelligence. 
The art of listening has been said to be the art of 
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imaginatively moving oneself into the speaker's mind. 
Immediately after the average person has listened to 
someone talk, he remembers only about half of what he 
has heard, no matter how carefully he thought he 
a talk, the 


average person will remember only about 25 per cent 


listened. Two months after listening to 


of what was said. Many people who seem to be listening 
miss important points and, accordingly, draw incorrect 


conclusions from what This is a serious 


is said. 
handicap. . 

Effective listening—hearing, understanding and 
remembering—takes a great deal of willingness, effort, 
and concentration. Can you improve your distening? 
The answer is definitely “yes.” Listening can be 
learned. z 

What are faulty listening habits? Some of the more 
common ones that have been noted are the following: 
(1) our minds will not wait for the spoken words—our 
thoughts may race ahead four to ten times faster than 
most people speak; (2) we are so positive we know what 
the speaker is going to say that we only partially listen: 
(3) we may miss the big idea while listening to words, 
and (4) our emotions and preconceived ideas uncon- 
sciously dull our ability to listen. : 

The other "important skill necessary is effective 
reading. Effective reading implies not only rapid 
reading but also good comprehension. The average 
reading speed for medical students is in the 250 to 350 
words per minute range. Associated with this reading , 


speed, their over-all comprehension is 70 per cent. 


With the knowledge explosion of today, a recent Ford 
Foundation publication set the world’s production of 
books at almost 1,000 a day, with scientific journals 
alone totaling 100,000 per year throughout the world. 
The accelerating pace of change is brought home by 
the estimate that more than half of all the research 
done by man has been done in the last thirty years! The 
knowledge explosion, in medicine and in other fields, 
places special demands on reading. 

The words of Sir William Osler! were never truer 
than today when he wrote, “For the practitioner, a 
well-used library is one of the correctives of the 
premature senility which is so apt to overtake him. It is 
‘astonishing with how little reading a doctor can 
practice medicine, but it is astonishing how badly he 
may do it.” 

So much for the-problem. How do you solve it? How 
do you make your reading more effective to keep up to 
date? 

The first step is to become a better reader—not only 
to increase your reading speed but also to increase 





your comprehension. Reading clinics have dem- 


onstrated that the in¢rease in reading speeds is 
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frequently accompanied by maintaining or increasing 
comprehension also. To become a rapid reader is 
largely a matter of eye-training exercises and correct- 
ing bad reading habits. The second step to make 
your reading more effective is to be an analytical 
reader. Lam not referring to reading for amusement. | 
am not referring to reading for factual information. 
I am referring to reading for understanding— 
enlightenment. Analytical reading is undertaken 
primarily for the sake of understanding. It is a 
demanding type of reading. Adept reading is an active 
mental participation, a shared endeavor, between the 
writer and the reader, Too frequently, readers are 
passive spectators. 

Today, medical journals and books still constitute the 
principal source of medical information. The qualities 
we should look for in medical writings are accuracy, 
clarity, and simplicity. The busy and overburdened 
physi 





ian needs to have excellent, concise, clearly 
delineated written materials readily available to him. 
Time and relevancy are of prime consideration. 

With improved reading skills and appropriate jour- 
nals and books accessible, how does the busy physician 
have time to keep up to date? One does not have time: 
one makes time. Time is the most precious of treasures 
and the most difficult to keep. If we emulate Dr. Osler, 
he always found 15 minutes a day for medical reading. 
Now 15 minutes a day sounds like a very small segment 
of time. At only 250 words per minute, it means you 
can read approximately 26,000 words every week and 
over a million words each year. Since the average book 
contains approximately 100,000 words, this means you 
can read about 12 books a year. With effective practice, 
reading at 500 words per minute for 15 minutes a day 
would double the number of books per year—a total of 
24 books. 

To read or listen without planned goals is similar to 
starting a cross-country trip without a map. A clearly 
defined end-point or goal for each learning task should 
be established. Next, specific objectives should be 
understood by the learner. With these two anchor 
points, we can evolve an effective learning manage- 
ment plan. No matter how large or how small the topic, 
such an approach leaves little to chance. If the subject 
matter is complicated or covers a large area, it should 
be particularized and progress checks should be noted. 
At the end of the learning of a topic, appropriate 
evaluation should be done by the individual. If the new 
knowledge gained by this learning scheme not only 
informs you, but is understood by you, then you are 
enlightened. 

A long-range, medical educational management 
program needs to be clearly defined. Starting with 


we 


ka 
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undergraduate medical school, a continuum of learn- 
ing should be delineated which encompasses not only 
the four years of undergraduate studies but includes 
the period of the internship and residency training. 
If one of the major goals to be achieved at the end of 
medical school is to produce a graduate with a basic 
biomedical background for a lifetime of learning, then 
we should design our curriculum to enable him to do 


so. That medical education has not done a very good 


job in this area is apparent to most of us when we 


witness the stagnant effect many physicians exhibit. It 
is unfair to condemn the busy practitioners for not 
keeping up to date when we, the teachers, have not 
trained them in the appropriate environment during 
their formal training. Where have we tested and 


assessed the medical students and residents on their 





ability to listen and read effectively? Where have we 
really taught the student how to read a journal article 
critically and to evaluate the conclusions in relation to 
the author's hypothesis? Why are most of our evalua- 
tions relying on recall-type of testing? Why have we not 
clearly defined the end goals and the methods for 
achieving these goals for the learner at the beginning 
of his training? 

These questions point out some of the critical areas. 
They are difficult questions to answer. Nevertheless, 
they are important and need to be answered. One of 
the prime goals of formal medical education is to 
develop in the physician the ingredients for indepen- 
dent learning. If this goal would be achieved, the 
continuing medical education of the practicing physi- 
cians would continuously upgrade medical care in all of 
eur communities. Societal pressures and government 
have placed new additional demands on the medical 
profession. With the payment for medical services 
shifted from the individual patient to third-party 
payors and government, more and more constraints 
are exerted upon the physicians. New emphasis by 
government is expecting, and soon will be demanding, 
that the practitioner be evaluated periodically. The 
public wants assurance that competent medical services 
are available. Accordingly, these circumstances impose 
new strains on the traditional approach to continuing 
medical education. They call into question not so much 
the adequacy of the resources available, but the way 
those resources are 


used—planned, organized, 
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managed—to meet complex educational needs. New 
approaches are needed—not only to the learning 
system but also for evaluation of medical care. 

With these forces from outside the medical profes- 
sion pushing for assurances that competent care is 
being rendered, our entire medical educational process 
will take on a new formality. This will be especially 
apparent in postgraduate and continuing medical 
educatign. An organized, common thrust will need to 
be developed in this lifetime of learning plan. Or- 
ganized on the one hand, yet particularized in order 
for the learning to be responsive to each individual 
physician. Certainly, new directions and dimensions in 
this phase of our education need to be carefully 
planned and developed. This is urgent if we are to 
avoid a mockery of the forthcoming recertification. 

„The 
Gynecologists has always fostered education, But, it has 


American Association of Obstetricians and 
done much more. Through its Foundation it has 
financially supported and conducted learning work- 
shops throughout the country. These workshops have 
proved to be valuable. Not so much for the curricular 
and testing materials which were developed, but more 
for the engendering and dissemination of a concept— 
These 
workshops were planned to “teach teachers go be 
teachers.” One of the present programs receiving the 
Foundation’s support is directed toward developing 


learning by design, rather thar by chance. 


specific objectives for residency training. This is. 
progressing very well. 

However, a master educational plan to include not 
only undergraduate medical education and residency 
training but also continuing medical education ‘ts 
urgently needed. A guideline or formay for a lifetime 
of learning in our specialty is paramount! 

All too often, following formal training, we physi- 
cians tend to relinquish our intellectual drive. I ask 
each of you to pause in your busy life and ponder your 
role in developing and guiding our pursuit of learning. 
Will you be a part of this pursuit? Are you willing to 
help? I sincerely hope so. 
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Immunotherapy and chemotherapy of gynecologic cancers 


ROLAND A. PATTILLO, M.D. 


Milwaukee, Wisconsin 


Recurrent cervical, ovarian, and breast cancers have been treated with 
immunochemotherapy. Optimum chemothesapeutic agents have been determined by direct 
and indirect methods of sensitivity determination. The Hellstrom assay has been used for 





lymphocyte- tumor recogn 
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ition and for cytotoxicity assays. Vaccines developed in this 
ting of autologous and allogeneic tumor-associated antigens, combined 


with BCG, have been used in immunotherapy. Objective tumor regression and notable 
clinical improvements have been ‘observed. Forty-five advanced cases, including recurrent 
cancers of the cervix and ovary, along with sarcomas, breast malignancies, and 
melanomas, have been freated: 16 patients have died of their disease and 29 patients 
have suryived for 6 months to 1 ¥2 years. Some of these have shown either regression, 
total disappearance, or stabilization of their disease process. While the results of these 
preliminary studies are encouraging, the as yel unknown potential of this modality cannot 
be expected until it is applied earlier, at a time when residual tumor cells are minimal. 


RECURRENC E of a malignant tumor after full treat- 
ment by accepted means marks the point of escape 
from therapeutic and host control mechanisms. For 
this reason, the efforts of this laboratory have been 
devoted to attempts to understand certain aspects 
of reproductive tract cancer cells, their growthe 
mechanisms, and response patterns to chemotherapeu- 
tic agents. In addition, efforts have been made to 
prepare tumor-specific antigens from the patient’s*own 
tumor grown in cell culture for the purpose of 
subsequently stimulating “host rejection” mechanisms 
against the specific antigens. The present study focuses 
upon cervical cancer with parallel studies in ovarian 
neoplasms, uterine sarcomas, melanomas, and breast 
malignancies. 

Classic immunologic studies by Foley. Prehn, 
Klein and associates,? and others have demonstrated 
the presence of tumor-specific antigens in tumors 
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of inbred mice and man.4 Immune reactions to these 
tumor antigens are manifest primarily through the 
body's cellular immune system. This leads to the 
production in the host of a delayed type of hypersen- 
sitivity similar to that observed following intradermal 
inoculation of old tuberculin or PPD. The role of the 
humoral or antibedy-mediated immune system in tumor 
immunity is not well understood; however, , like organ 
transplant rejection, tumor rejection is believed to be 
mediated principally by cellular immune reactions. In 
fact, antibody may function as “blocking factor” and 
actually permit enhancement of tumor growth. The 
lymphoid cells which are active in immune reactions 
have been designated T“ and “B” lymphocytes. 
“T” lymphocytes are “hairy” whereas “B” lymphs 
are “bald,” showing few microvilli on their surfaces. 
“T” cells are thymus dependent; “B” cells are bursa- 
equivalent dependent cells. They derive, in the human 
subject, from stem cells originally present in the fetal 
yolk sac and third and fourth pharynegeal pouches. 
The former stem cells populate the fetal liver, the 
spleen, and the bone marrow before migrating to the 
thymus, whereupon, under thymic hormone influence, 
T-cell characteristics of the cellular immune system are 
acquired. T cells gain clinical expression by producing 
active substances called lymphokines. These lym- 
phokines, designed as “factors,” 
inhibitory factor (MIF), blastogenesis factor (BF), 
transfer factor (TF), etc., serve to carry out or amplify 
the cellular immune processes. In lymph nodes, T cells 


such as migration- 
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are located in the deep cortical regions along the 
medullary cords and B cells are located in the germinal 
center of follicles. 


The rationale for use of immunotherapy and for 

combining immunotherapy with chemotherapy 

It is well recognized that skin grafts derived from 
genetically distinct individuals are rapidly rejected, 
principally by lymphoid reaction. These grafts come 
from foreign donors and, as their genetically distinct 
antigens are absorbed into the host’s lymphatic system, 
a prompt cellular reaction is generated and subsequent 
rejection occurs. Malignant tumors, on the other hand, 
arise within the host and although circulating tumor 
cells with their tumor-specific antigens are present in 
the blood stream, adequate immunity and rejection do 
not occur. In pertinent experiments, Fisher and Fisher? 
have recently shown that the blood stream is a highly 
ineffective means of producing tumor sensitization. In 
contrast, tumor rejection could be produced only when 
the regional lymph nodes were intact. When the 
inguinal and popliteal lymph nodes were surgically 
excised and C,H mouse tumors were inoculated 
subcutaneously in the hind leg, no immunity de- 
veloped. From these two important observations, it 
appeared reasonable to attempt immunotherapy by 
stimulation of peripheral lymph nodes from their 
ajferent arms. Tumor-specific antigens, when available, 
as well as nonspecific immunostimulants such as 
Bacillus Calmette-Guérin (BCG) could be used. How- 
ever, before such immunostimulation could be under- 
taken, it would be necessary to evaluate the im- 
munologic status of the patients to be treated. Note was 
taken of the fact that previous literature reports®~'? 
have indicated that cancer patients have suppressed 
immune systems both by laboratory tests using T- and 
B-cell-stimulating agents and by clinical skin testing of 
patient responses to commonly encountered antigens. 
Upon documentation of a state of immunosuppression 
in the patients in this study, it would appear that an 
ample basis for immunostimulation would then have 
been established. Posttherapy evaluations would be 
expected to reflect the effects of immunostimulation by 
increases in lymphocyte reactivity with the test antigens 
or mitogens. Likewise, showing direct cell injury and 
cytotoxicity against the tumor cell would reflect the 
activity of killer lymphocytes stimulated by repeated 
administration of BCG and the patient’s tumor anti- 
gen. 

It is well recognized that ideal circumstances for 
potential immunotherapeutic effects are best when 
small numbers of residual tumor cells remain. How- 
ever, because the patients in this study bear large 


` cytes. The peak blastogenic response to BCG in vitro is 


e 
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Fig. 1. Immunochemotherapy (cervical cancer)—hematologic 
patterns. “Bone marrow sparing” effect of immunotherapy. 
The “controlled infection” aspect of BCG administration 
produces a mild WBC elevation after prior chemotherapy 
suppression (Patient E. H.). 

. 


tumor loads, chemotherapeutic agents are employed to 
reduce tumor volume. Nonetheless, tumor cell killing 
with chemotherapeutic agents cannot be accomplished 
without inhibition of normal lymphopoietic elements 
and further immunosuppression. Since immunostimu- 
lation cannot be achieved in the presence of inhibiting 
concentrations of cancer drugs, a timed sequence must 
be established which will allow time for tumor cell 
inhibition followed by a time for ddministration of the 
immunostimulating agents—BCG and tumor antfgens. 
This stimulation fulfills the need for inducing blas- 
togenesis and cytotoxicity in the patient’s own lympho- 


approximately 72 hours and it is also noted that 
delayed hypersensitiyity reactions to tuberculosis skin 
tests are roughly comparable. With these observations 
in mind, a schedule in which no chemotherapy is given 
for at least 3 days after immunotherapy-would permit 
blastogenesis and increase in cell numbers before the 
next pulse of chemotherapy, which could then be 
administered weekly. In addition to stimulation of 
blastogenesis by BCG, there is also a controlled infection 
aspect of the vaccination. This effect stimulates a mild 
white blood cell elevation and thus provides a bone- 
marrow-sparing effect (Fig. 1). 


Materials and methods —_!’. 


Immunologic methods. A total of 55 cases of 
recurrent malignancies of the reproductive tract have 


been treated and monitored immunologically. Lym-, * 


phocytes were purified by Ficol gradients from 
heparinized blood samples obtained prior to and 
during therapy. The lymphocytes were incubated with 
plant mitogens, laboratory agents capable of eliciting 
blast transformation, and mitosis, similar to natural 
antigens. The assays were used to assess the im- 


munologic competence of both T and B lymphocytes. 
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MATURE 
lymphocyte 


BLAST 


transformation ©) 


Š mitosis 


Fig. 2. Assays of afferent immunologic competence. The test 
measures the ability of the lymphocyte to respend to the 
T cell mitogens PHA (phytohemagglutinin) and Con-A 
(concanavalin-A) and the predominantly B-cell mitogen PWM 
(poke-week mitogen). The end point is c.p.m. (counts per 
minute) of tritiated thymidine iftcorporated into DNA of cells 
undergoing blast-transformation and mitosis as compared to 


normal controls. a 


Table I. Immunologic workup 


Clinical 





T cell assays Con-A Candida antigen. 
PHA Mumps antigen 
. PPD antigen 
. 2 SKSD antigen 
B cellSassays PWM Immunoglobulins 


Cytotoxicity Hellström assays 


Con-A and PHA are T-cell mitogens; PWM is princi- 
pally a B-cell mitogen. Blast transformation and mitosis 
was determined by *H-thymidine uptake in DNA ‘and 
recorded as counts per minute compared to normal 
controls (Fig. 2). T cell responses in vivo were assessed 
by skin tests of delayed hypersensitivity. The scheme of 
immunologic assessment is shown in Table I. For 
purposes of this manuscript only quantitative T and B 
cell assays are reported. Results of skin tests were 
similar to previous literature reports. Tumor cell 
recognition by sensitized lymphocytes and cytotoxicity 
against the tumor cells has been studied by Hellstrom 
type assay'4~'® (Figs. 34 and 3B). In this assay, tumor 
"ect plated at 37° C. in a culture chamber are grown 
for 3 to 5 days to form distinct colonies. When 
incubated with the lymphocytes of the patient from 
-whom the tumor is derived, or with lymphocytes from 
a patient with the same type of tumor, colony growth is 
inhibited by the individual's sensitized lymphocytes. In 
the presence of normal lymphocytes, no inhibition 
occurs. Blocking antibody can also be identified by 
incubation of the patient’s lymphocytes in the presence 
of her own serum and tumor cells. In this case one 
observes a blockage of the inhibition of normal colony 
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growth. In these studies for cytotoxicity, the Hellström 
assay has been modified to a microcytotoxicity form to 
measure individual cellular cytotoxicity (rather than 
whole colony inhibition) by its effect on inhibiting DNA 
synthesis in individual tumor cells (rather than whole 
tumor colonies). 

All 45 treated patients in the study received BCG as 
the nonspecific immunostimulant. Ten patients with 
comparable recurrent cancers in the various categories 
received no BCG and served as control subjects. 

Tumor antigen is prepared by growing the estab- 
lished autologous or allogenic tumor cells in chemically 


defined medium. 17 


'8 Approximately 107 tumor cells 
are grown in this medium free of serum, or antigenic 
protein for 72 hours. The medium filtrate is then 
concentrated to | mg. of Lowry protein with Sephadex 
G-25. This method is presently being modified to 
include gel filtration and ion-exchange chromatog- 
raphy based on preliminary studies which show specific 
antibody in the rabbit to an epidermoid cervical cancer 
antigen derived in this fashion (M. T. Story, R. A. 
Pattullo, unpublished data). After sterile filtration on 
0.22 u Millipore filters, 0.5 ml. of antigen was com- 
bined with BCG containing approximately 0.5 mg. 
of Lowry protein and spread on the acetone-cleansed 
skin site. Intradermal administration is achieved by 
pressing the disc, containing multiple tines, into the 
skin. The site is air or fan dried and left undisturbed 
for 24 hours. 

Immunotherapy is initiated with nonspecific im- 
munostimulation starting with 600 million viable 
BCG organisms (Pasteur Institute—Tice strain).* After 
laboratory and clinical evidence that immunologic 
stimulation has been achieved (T and B cell mitogen 
response and vaccination disc responses showing 
erythematous raised papules in vivo, and in some 
instances mixed lymphocyte culture response, rosettes 
in vitro), tumor-specific antigen from the patients own 
tumor or from allogenic tumor is then added to the 
vaccine (Fig. 4). 

Chemotherapy methods. 

Direct chemotherapy sensitivity testing. Chemotherapy 
sensitivity determined in vitro with the target tumor 
cell response to a single drug or to a battery of drugs 
has not been optimally utilized in the majority of 
previous attempts to do so. For the most part, this has 
been due to the limiting factor of inability to isolate 
pure tumor cell populations from a primary surgical 
specimen. As a result, much information has been 
obtained on the response of heterogenous cellular 


*Research Foundation, University of Illinois, Chicago, 
Illinois. 
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TUMOR COLONIES INHIBITED 
(incubation © cancer patients lymphs) 





TUMOR COLONIES 


(incubation € normal lymphs or cancer patients 
serum and lymphs in Blocking Antibody Assay 


Fig. 3A. Hellström assay by colony inhibition for antigenic 
recognition of tumor cells (assays of efferent immunologic 
competence). For cytotoxicity, this assay is modified to a 
microcytotoxicity form with inhibition of tritiated thymidine 
uptake into target tumor cells after incubation with cytotoxic 
lymphocytes compared to normal control lymphocytes. In the 
blocking antibody assay, the patient’s lymphocytes in the 
presence of the patient’s own serum containing “blocking 
factor” will block the inhibition expected from sensitized 
lymphocytes. 


outgrowths derived from surgical excisions of primary 
tumors. These results have not correlated well with the 
response or lack of response to that particular 
chemotherapeutic agent in the patients particular 
tumor in vivo. Unfortunately, this has led many to the 
conclusion that this idealistic approach to developing 
an in vitro tumor cell sensitivity test, similar to bacterial 
sensitivity tests, cannot be practically realized. Al- 
though it is unrealistic to anticipate that direct in vitro 
tumor sensitivity testing will be successful in every 
used. This 


instance, a second alternative can be 
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Breast Cancer 





Breast Cancer € Sensitized 
Lymphocytes 


sog Breast Cancer © Normal Lymphs 


Fig. 3B. Hellström assay performed with breast cancer 
patients’ lymphocytes. Breast cancer of established cell line 
incubated with lymphocytes of breast cancer patients whose 
sensitized lymphocytes recognized and inhibited breast canter 
growth, whereas no inhibition was observed with normal 
control lymphocytes or in the absence of lymphocytes. Breast 
cancer cells were grown in Sykes-Moore chambers with 
lymphocytes added for assays. ° 


- 
alternative involves an indirect chemotherapy sensitivity 
testing method which has been used in this laboratory 
and clinic. : 

Indirect chemotherapy sensitivity testing. This method 
utilized model tumor systems established in this 
laboratory from the most commonly encountered 
tumors of the particular organ system. Since this effort 
was initiated in 1965, a series of five choriocarcinoma 
cell lines derived from human trophoblastic cancers 
have been established, as well as two epidermoid 
cervical cancer cell lines, a breast cancer cell line, and 
an ovarian cancer cell line; efforts are continuing to 
establish similar models from each tumor of .the 
reproductive tract. The indirect chemotherapy sensitiv- 
ity method requires that one demonstrate antigenic 
cross-reactivity of the test patient’s lymphocytes in a 
Hellstrém-type assay with the target cells ofthe” 
established tumor model system. Since tumor-specific 
cell surface antigens which characterize each tumor 
reflect the tumor cell's DNA, it may be predicted thay * 
the tumor cell DNA of the lymphocyte donor will 
respond to inhibitors of DNA in a fashion similar to 
that of the cross-reacting tumor model. Thus, the 
tumor which the patients lymphocytes recognize from 
prior sensitization can be used as indirect chemotherapy 
sensitivity testing method for determining optimum 
drug therapy. 
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. 
Fig. 4. BCG vaccination. The skm of the deltoid and groin 
areas is prepared with acetone. The Rosenthal vaccinating 
disc consists of 36 tines, 2 mm. in depth, on a 2 by 2 cm. base. 
The vaccine, consisting of viable BCG organism is applied to 
the skin surface and introduced into the dermis by uniformly 
pressing the disc into the skin with a flat magnet for pressure 
application. When available, tumor-specific antigen is mixed 
with the viable BCG organisms for specific 
stimulation. The picture shows the deltoid area of a patients 


immuno- 


arm’ vaccinated in this fashion. 


The method employed for chemotherapy incuba- 

` Liershas been previously described.'* Flasks (25 cm.?) 
containing monolayer tumor cells were incubated with 

the appropriate concentration of drug for 72 hours. 


* After completion of incubation, the medium is re- 


moved and replaced by medium containing tritiated 
thymidine or deoxyuridine and incubated for | hour at 
37° C. Following incubation, the cells are washed with 
cold thymidine or deoxyuridine and disrupted by 
freeze thawing. DNA is precipitated on a glass-fiber 
filter disc with trichloroacetic acid and radioactivity is 
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Fig. 5. Adriamycin chemotherapy sensitivity. The patient's 
own tumor has been grown in culture from the biopsy 
specimen. Cells are incubated with adriamycin (0.6 to 1.0 pg 
per milliliter) for 72 hours, followed by tritiated thymidine 
pulse for 1 hour and precipitation of DNA with 10 per cent 
TCA. Results are expressed as per cent of control compared 
to tumor cells incubated without drug. Patient M. P. (bar 
graph), cervical cancer; Patient G. D., ovarian cancer; Patient 
J. A., choriocarcinoma. 


counted in the Nuclear Chicago Tri Carb liquid 
scintillation counter. Results are expressed as per cent 
of control inhibition of DNA synthesis. Adriamycin 
incubations, for the purpose of induction of remis- 
sions, have been carried out directly with the patient’s 
own tumor at the time of surgery or indirectly with 
comparable established tumor cells and the patient’s 
lymphocytes, to identify antigenic recognition and thus 
cross-reactivity with the target tumor system. 

Tumor recognition: Incubations of patients lymphocytes 
with corresponding target tumor cells. We have used the 
Hellström-type assay modified to evaluate tumor cell 
growth after incubation with lymphocytes from cancer 
patients with the same histologic type of tumor. 
Inhibition of colony growth as originally used by 
Hellström as well as inhibition of thymidine incorpora- 
tion into DNA, an indicator of growth, have also been 
used. Lymphocytes from the test patient are incubated 
for 24 hours with cultured tumor cells of histologic 
type corresponding to the patient’s tumor, following 
which thymidine incorporation in the tumor cells is 
compared to tumor cells incubated with control 
lymphocytes. This method is used to determine 
previous lymphocyte the tumor- 
associated antigen of the specific tumor cell. Antigenic 


sensitization to 
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cross-reactivity between the test patient's lymphocytes 
and the tumor model, as well as quantitating cytotoxic- 
ity of the patient's lymphocytes are identified by this 
method. 

Chemotherapy schedule. Based upon incubations of a 
number of the patients own tumors tested for 
chemotherapy sensitivity as shown in Fig. 5, and in 
some instances on indirect chemotherapy sensitivity 
testing, all patients in the study received adriamycin 
(except the pregnant patient with melanoma). This 
antibiotic produces inhibition of DNA synthesis by 
intercalating between bases in the DNA helix, causing 
interruption of DNA duplication as well as inhibiting 
DNA transcription (Fig. 6). However, because of its 
toxicity and limitations, another antibiotic, actino- 
mycin-D, which also binds to DNA and inhibits 
transcription, is added to the regimen before arriving 
at adriamycin toxicity. Because of lesser potency of the 
latter, two additional sites of the cell cycle can now be 
attacked by adding methotrexate to the regimen. 
Finally, in those patients responding to the first two 
phases, Alkeran was administered for long-term 
maintenance. 

The immunochemotherapy schedule is shown in 
Table Il. 


Results 

Forty-five patients with reproductive tract malignan- 
cies have been treated with immunochemotherapy 
using BCG of BCG plus tumor-specific antigens. Ten 
additional patients who received no BCG but received 
either irradiation or chemotherapy served as controls. 
All patients had recurrent cancers—advanced to far 
advanced—-with the exception of one malignant 
melanoma which was a primary surgically excised 
lesion from the sacroiliac region during the „last 
trimester of pregnancy. All patients had had full 
primary treatment at the time of initial diagnosis, prior 
to entry into the study. Included in the treated patients 
are 17 with advanced recurrent cervical cancers and 
cervical patients treated with irradiation 
and/or chemotherapy alone, who did not receive BCG. 


three 


Ten recurrent or persistent ovarian cancers were 
treated with immunochemotherapy; three received 
chemotherapy without BCG and served as controls in 
this group. Fifteen recurrent breast cancers were 
similarily treated, with four additional controls receiv- 
ing no immunotherapy. One leiomyosarcoma and one 
mixed Miillerian duct tumor received 
melanoma in the 


immuno- 
chemotherapy: one third tri- 
mester of pregnancy received immunotherapy alone. 

The results of treatment of 17 recurrent metastatic 
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CHEMOTHERAPY MECHANISM 


purines pyrimidines 
Mtx. Mtx. 
DNA 
DNA Synthesis 
| Alkeran 
Adriamycin \ Actinomycin- D 


(Enzyme) Protein Synthesis 


Fig. 6. Chemotherapy mechanisms. The chemotherapy 
schedule uses adriamycin initially for induction of remission 
over a 3 to 6 months period of time, followed by actinomycin 
D and methotrexate for the next 3 to 6 months, followed by 
Alkeran orally after the first year. 


Table H. Immunochemotherapy schedule 





< 
Induction of remission: : 
Adriamycin—0.6 mg. per kilogram intra- 
venously weekly 


or 
1.0 mg. per kilogram every ° meee 
2 wks. . 
Maintenance: 
Actinomycin-D—10 ag per kilogram intra- 
e venously weekly 5 3-6 
Methotrexate—0.3 mg. per kilogram intra- mo., 


venously weekly 
Alkeran—0.125 mg. per kilogram orally day 
1, 2, 3, 8, 9, 10, after frst year 
Immunostimulation: a 
BCG or BCG + tumor-specific antigen weekly by disc 
method, day 4, 11, . 





cervical cancers are presented. Thirteen of these had 
distant metastasis at the initiation of therapy: four, 
lung metastasis; five, bone metastasis: two, supra- 
clavicular metastasis: two, para-aortic metastasis. 10-7 
patients had ureteral obstruction. A similar percentage 
distribution of distant metastasis was also present in the 
non-BCG-treated control group. 

The immunologic response résults of combined 
immunostimulation and chemotherapy will be de- 
scribed. T and B cells were monitored by percentage 
increases in tritiated thymidine uptake into DNA after 
incubation with T and B cell mitogens. An increase in 
blast transformation after BCG and tumor antigen 


* 
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Fig. 7. Curve of T- and B-cell responses after immunotherapy 
(cervical cancer), Immunologic thonitoring showing increased 
responses to T- and B-cell mitogens after treatment of patient 
T. D. with BCG. ° 
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Fig. 8. Curves showing sustained levels of afferent im- 
munologic competence in Patient E. H. with recurrent 
inoperable cervical cancer confirmed at laparotomy. Lym- 
phatic obstruction and leg edema were marked at the 
beginning of therapy. The patient went into sustained 
remission and the leg edema resolved for approximately | 
year on immunochemotherapy. The sustained responses to 
BCG and allogenic tumor-specific antigen were maintained 
until July, 1975, when the biologic response to the vaccina- 
tions begin to fail and laboratory monitoring showed de- 
creases concomitant with the beginning of a downhill clinical 
course in the patient. 


stimulation is shown (Fig. 7), with time in a patient 
YT. D.) undergoing complete remission on immuno- 
chemotherapy. The patient has continued in this 
course for approximately 10 months. Another patient 
(E. H.) showed regression of palpable tumor, resolu- 
tion of leg edema, and marked clinical improvement 
for over one year; however, she has recently begun to 
fail clinically and now shows failing responses to the 
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Fig. 9. Bar graphs showing the composite mean of multiple 
determinations of T- and B-cell afferent immunologic 
competence in 20 recurrent cervical cancers. Seventeen 
patients in the BCG-treated group all received BCG as the 
nonspecific immunostimulant. Three patients in the “No 
BCG” group received either chemotherapy or irradiation 
without immunotherapy. Mean responses of the BCG-treated 
group show increases over those of patients who did not 
receive BCG. 
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Fig. 10. Composite mean of 10 recurrent or persistent ovarian 
cancers treated with BCG (open bars) compared with three 
cases receiving chemotherapy without BCG (hatched bars), 15 
recurrent breast cancers receiving BCG as the nonspecific 
immunostimulant (open bars), along with four cases receiving 
no BCG (hatched bars). 


BCG vaccinations in vivo. The mitogen assays shown 
decline in T and B cell responses (Fig. 8). 


Radiographic regression of pulmonary metastasis of 





epidermoid carcinoma of the cervix, documented by 
bronchoscopy and tissue diagnosis, was observed after 
immunochemotherapy in patient C. S. Regression of 
approximately 50 per cent of the lung lesion was 
noted; however, because of ileal cutaneous fistulas 
from mesenteric metastasis, nausea, vomiting, and 
electrolyte derangement, therapy could not be con- 
tinued and the patient pursued a downhill course to 
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Table III. Clinical parameters, cervical cancer immunotherapy, 17 cases 




















No. of cases 7 1 2 


Control Resolution 
Pain vaginal of leg 
control bleeding edema 










Cases 












Pulmonary Reossification responding 
lesion of bone minimum 
regression lesions of 4 mo. 








*Regression interval. 





Fig. 11. Phase-contrast photomicrograph of living epider- 
moid cervical cancer cells (Patient T. D.) grown from biopsy of 
metastatic tumor invading lumbar vertebra which produced 
cord symptoms and required decompression. When this 
tumor is sectioned and stained with hematoxylin and eosin, 
typical epidermoid morphology, comparable to the patient's 
original cervical tumor, is observed. Keratinization, seen in 
the original tumor, is also demonstrable in the tissue culture 
grown tumor. The tumor cells were incubated in screening 
chemotherapy studies in which adriamycin was found to be 
most effective in inhibiting DNA synthesis. The patient 
received adriamycin clinically. 


die within 5 months of identification of recurrence. 
Symptomatic improvement in addition to radiographic 
regression of measurable lesions has also been noted 
(Table III). It was of interest that relief of pain in bony 
metastasis has been observed in a number of cases. 
This was interpreted to represent a decrease in 
pressure distension on bony metastasis. It was particu- 
larly noted in one patient with lytic bone lesions in the 
humeri and metastasis to the middle ear documented 
on biopsy at the time of tympanoplasty. Control of 
bleeding was also noted in one patient with a large 
exophytic cervical lesion which did not respond to 
irradiation or cryotherapy. Gradual resolution of 
bleeding over a 4 week period with reduction in size of 
the lesion (which had extended down to the introitus) 
was observed. Two patients with unilateral leg edema 
secondary to iliac tumor obstruction (E. H.) along with 
biopsied tumor in the pelvic ureter in another case (V. 





Fig. 12. Patient T. D.’s epidermoid cervical cancer cell is 
shown being attacked by the patient’s own sensitized lympho- 
cyte. Invasion of the target tumor cell by one lymphocyte has 
already been accomplished; a second lymphocyte is making 
contact at the upper pole (100x). The patient has received 
immunotherapy consisting of tumor antigen from her own 
tumor cells grown in tissue culture in Fig. 13, combined with . 
BCG as the nonspecific immunostimulant. 


B.) achieved resolution of leg edema and pain. Greater 
than 50 per cent regression of palpable tumor was 
noted over a period of | year. Both patients have lived 
active lives in the presence of tumor which initially 
regressed and became stabilized over a period: of 12 
months. Most recent immunologic monitoring, how- 
ever, shows decreased responses of both T and B cells 
in one of those patients (E. H.) corresponding now to 
advancing pelvic tumor. i 

A composite of all 20 recurrent cervical cancers is 
shown in Fig. 9. Seventeen recurrent cervical cancer 
cases were treated with chemotherapy plus BCG, and - 
two cases with chemotherapy plus BCG, with autolo- 
gous and allogenic tumor-specific antigen, respectively 
(Patients T. D. and E. H.). The T and B cell mean 
mitogen responses of BCG-treated "patients are shown" 
to be increased over those of the nontreated cases. The 
curves of the individual patients, as previously shown, 
generally correlate with tumor progression and regres- 
sion. Con-A appears to be the most consistently 
correlated T-cell antigen, whereas PHA tends to be 
more variable in its correlation. 


816 Pattillo « 


April 15, 1976 
Am. J. Obstet. Gynecol. 





Fig. 18. Chest x-ray (Patient T. D.) showing metastatic lung 
lesion in November, 1974, during which time metastatic 
epidermoid carcinoma was identified on biopsies of the right 
knee joint and’lumbar spine. 


Table IV. Hellstrém assay. Patient’s tumor cells 
[{H]-thymidine incorporations(c.p.m. X 107°) 





Incubated with: 
Control lymphocytes 1.2 
Patient lymphocytes 0.5 


Similar results were obtained in 10 ovarian and 15 
breast cancers (Fig. 10). Of the 17 patients with 
recurrent cervical cancers treated over the past year, 
seven have died, one is in complete remission, two are 
in partial remission, three have stable disease, and four 

‘are advancing with progressive disease. Two of the 
three untreated patients died within an average of 5 
months from recurrence. Of 10 patients with recurrent 


e or persistent ovarian cancers, five have died, one is 


presently preterminal, three have stable disease, and 
only one is free of identifiable tumor. 

Of 15 patients with breast cancers, three have died, 
four are in partial remission, six have stable disease, 
and two are showing progression. Of two with uterine 
sarcomas, one died after 5 months and the second 


. . . . . . 
experienced regression and has remained in partial 


Fig. 14. Chest x-ray (Patient T. D.), March, 1975, showing 
resolution of metastatic chest lesion (as compared with Fig. 


13) after treatment of patient with immunochemotherapy. 


remission for 10 months. A patient with a single 
melanoma without identifiable disease after surgery 
was treated in the last trimester of pregnancy and has 
remained free of recurrent disease for | year. 

The final case to be reported summarizes each of the 
methodologies used in these studies. The case is that of 
a 45-year-old woman with Stage I-B cervical cancer 
who underwent radical Wertheim hysterectomy and 
lymph node dissection following two intracavitary 
radium applications. All lymph nodes were negative 
for tumor. Ten months after surgery, the patient 
presented with cough and back and knee pain. 
Bronchoscopy showed a fungating metastatic lesion. 
Biopsy of the knee joint revealed epidermoid car- 
cinoma and compression fraction of the third lumbar 
vertebra was noted. The patient underwent cord 
decompression and gross and microscopic epidermoid 
carcinoma was identified. This tumor was grown in 
culture from the vertebral body (Fig. 11) incubated 
with a screen of chemotherapy agents, of which 
adriamycin was most effective. The patient was treated 
with adriamycin and tumor-specific antigen was pre- 
pared from her tumor in culture. This was adminis- 
tered along with BCG by weekly vaccination. 

T- and B-cell responses to mitogens after BCG 
sumulation of the patient showed significant increases 


Volume 124 
Number 8 


(Fig. 7). The Hellström assay showed inhibition of 
tritiated thymidine uptake into DNA when the pa- 
tient’s lymphocytes were incubated with her own tumor 
cells (Table IV). Visualization of the patient’s lympho- 
cytes incubated with her tumor showed her killer 
lymphocytes attacking her target tumor cells (Fig. 12). 
The patient's chest x-ray before therapy showed me- 
tastatic lesions in the right lung field (Fig. 13). Three 
months after initiation of immunochemotherapy, re- 
solution of the chest lesion was complete (Fig. 14). No 
evidence of radiographic tumor can presently be 
demonstrated in the knee or vertebral spine. The 
patient is ambulatory and has returned to work. She 
continues to receive immunochemotherapy. 


Comment 

Ideally, one of the most important prerequisites for 
tumor immunotherapy is the presence of minimal 
residual tumor. However, because of the difficulty in 
achieving this goal when dealing with patients with 
recurrent cancer, and because of the inoperability of 
such patients, highly toxic chemotherapeutic agents 
are necessary. While effective in inhibiting tumor cell 
replication, these agents are likewise inhibitory to 
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. 
immune stimulatory therapy and its effect in the 
potential host-immune reaction. For this reason, se- 
quential pulses of chemotherapeutic agents are with- 
held for at least 3 days after immunostimulation. In 
this schedule, peak cellular reactions to the immuno- 
stimulant are not inhibited. Lymphocytes stimulated by 
the viable tuberculosis organism combined with the 
patients own tumor-specific antigen are caused to 
increasg in numbers and increase their cytotoxicity 
against the tumor cells. Since the increase in cell 


numbers has already occurred when the next pulse of 


chemotherapy is given, these lymphocytes are left free 
to develop cytotoxicity. 

. 2 ` + k 

Blocking factors, as detected in the blocking anti- 


body’ assay, have been identified in a number of 


patients studied to date. Further results of these studies 
will be reported subsequently. 
: ) 
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Adolescent sexuality and paramarriage 


. THADDEUS L. MONTGOMERY, M.D. 


Philadelphia, Pennsylvania 


The problems of adolescent sexuality as parent and physician encounter them are briefly 
presented. The situation as regards venereak disease, inadvertent pregnancy, and abortion 
appears to be worsening, The author proposes participation of our specialty in a program 
directed toward (1) improved understanding between parents and child, (2) sex education 
throughout elementary school and high school, and (3) consideration of a new 
relationship between the sexes, entitled “paramarriage.” Such an undertaking is a logical 


a > soe + . + ae 
step in the new role of obstetricians and gynecologists as primary physicians fo women. 


. 


I SHALL OFFER no apology for presenting before this 
. organization a paper on the medical and sociological 
implications of adolescent sexuality, for the time is at 
hand when all segments of society should concern 
themselves with these problems. As obstetricians and 
gynecologists we should offer something more tham 
contraceptive pills and surgical abortion. 

While sexual experimentation and promiscuity have 
occurved throughout history, at no time has the degree 
of uninhibited relationship exceeded that which now 
prevails among young people. 

- To our branch of medicine the immediate concerns 
are the increase in illegitimate pregnancy! and the 
spread of veneral disease.” 4 

To parents, the problem isethe loss of contact with 
adolescent offspring and the difficulty of maintaining 
moral standards in the home.‘ Sexual freedom has 
advanced to the point that parents wonder whether 
they are-sending their children to college to acquire an 
education or to participate in a vast experiment in free 
love? 

Psychologists are concerned with the emotional 
problems of the girl who, though preferring to relate 
her sexual experience to marriage and childbearing, 
now, with old inhibitions removed, exposes herself 

` prematurely to illicit relationship, possible pregnancy, 
and oftentimes abortion.® 

Churches acknowledge their impotence in the face 

+ of changing mores and waning standards. 

Finally, young people themselves are disturbed 
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about their own independence of action, the effect it 
may have upon their position in the community, the 
alienation from their parents, and the loss of guidance 
which may occur in the future.’ 

Into this area of confusion the issue of liberal 
abortion has been injected by the action of the United 
States Supreme Court on July 22, 1973." The response 
to this action has been varied and vigorous.® 

For instance, ecologists indicate with satisfaction a 
fall in birth rate. Public health officers note a reduction 
in the morbidity and mortality rates of clandestine 
abortion. The sexually free have acquired a legitimized 
form of postconceptional contraception. 

On the other hand, the Catholic Church views 
legalized abortion as little short of legalized murder. 
Other segments of society find it difficult to accept an 
arbitrary week in pregnancy as the date when a 
conceptus becomes untouchable human life, and view 
the court action as ill advised. Several states have voiced 
opposition and it is quite possible that the action of the 
Supreme Court may ultimately be revised by constitu- 
tional amendment. 

It is now noted with some concern that the number 
and proportion of legal abortions among young people 
is increasing, as if the operation itself solicits among 
them a growing clientele. 

Obstetric clinics are finding difficulty in adjusting to 
the new situation. They find themselves in the 
anamalous position of devoting half their time to the 
saving of fetal life in late pregnancy and the other half 
to destreying it in early pregnancy. The result is an 
assault upon our much-vaunted ideals of pregnancy 
salvage. 

Reports from countries which have had long experi- 
ence with free abortion indicate a low immediate 
morbidity rate but a rise of complication rate in 
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subsequent pregnancy. They express the hope that the 
operation can soon be replaced by adequate and 
acceptable methods of contraception. 

There exists an extensive literature on these several 
subjects. From it I will quote several observations which 
seem generally accepted and pertinent.” 

1. Fifty per cent of adolescents between the ages of 
15 and 19 engage in sexual intercourse. By the senior 
year in many colleges 70 per cent of the single students 
of both sexes engage in intercourse. 

2. Of those who are active sexually, half do not use 
contraception. Practically none use contraception on 
their first sexual contact. 

3. Ten to 15 per cent of sexually active adolescents 
have had venereal disease. 

4. Most adolescents consider sexuality a natural 
phenomenon and not immoral. There is a growing 
tendency among them to pursue a monogamous re- 
lationship in which they find not only biologic grat- 
ification but also a meaningful situation in which sex- 
uality is only a part. 

5. As regards marriage, 90 per cent say that some 
day they will probably want to marry and have 
children, but the majority feel unprepared to assume 
the financial and other responsibilities at their time of 
life. 

6. With it all, young people feel insecure about their 
sexual attitudes and behavior, and would like their 
sexuality to be recognized. They feel guilty about 
concealment and troubled that they have no common 
ground on which to discuss their problems with their 
parents. 

7. Those who are sexually active are concerned about 
pregnancy, abortion, and venereal disease and wish 
that more information had been given them at various 
stages of their schooling. 2 

These are the facts regarding one of the troubled 
areas of our times. Like many other problems, this one 
presses us for solution. What can we do about it? 


Early training 


All of us, I believe, would like our children to be 
understanding of sexuality and its place in life, 
affectionate toward fellow beings, capable of marriage, 
prepared to establish a home, and competent to rear 
their own offspring. Such a goal requires planning and 
effort and in most instances an early start with the 
persons concerned. 

Psychologists tell us—and, in this case, I think 
correctly—that the newborn infants mind is an open 
slate upon which early impressions are written indel- 
ibly. The first impression perhaps is the reception into 
this world, which may be warm and affectionate or cold 
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and rejective. Experience in our delivery service leads 
me to believe that natural childbirth, optional presence 
of husband, early contact with mother, immediate and 
sustained breast feeding, and rooming in all contribute 
to affectionate family relationship. In normally pro- 
gressing births I believe these policies should be en- 
couraged. 

Warmth of relationship should be continued in the 
home tg the end that the child will not hesitate to 
discuss its problems with its parents. In these respects 
the obstetrician and gynecologists should set the 
example, for to what other authority are the parents 
more likely to look for guidance? 

It is hoped that as regards a deep sex relationship 
that the daughter may learn to say “No” until she is 
fully prepared to say “Yes” In this connection it is wise 
to point out that virginity is not an unhealthy state, that 
sex relations are not essential to a full and happy life, 
and that many young men still prefer to marry a virgin 
in preference particularly to a young woman who has 
participated in multiple illicit relationships. Also that 
there is nothing thus far to indicate that marriage is less 
successful because husband and wife experience their 
first sexual intercourse together. 


Sex education in the schoois 


There is wide difference of opinion regarding the 


rd 


place of sex education in the schools, stemming from 


- the questions of when to introduce the subject, what to . 


teach, and by whom the teaching should be done. 
Authorities now recommend that sex education be 
started in the first year ina simple and limited fashion, 
and expanded in the grades of elementary school and 
high school. Ultimately the entire subject, including the 
control of pregnancy and the avoidance of veneral 
disease, would be covered. A child so enlightened 
could view sex as a natural phenomenon, freed from 
the furtiveness, concealment, and half-knowledge that 
now surround the subject. 3 
Books which treat graphically and thoroughly of sex 
in this fashion are now available to teach teachers how 
to teach school children. 14 These could be reviewed 


by our profession and recommendations made to enlist 7 . 


the support of parents to such a program. The day is 
long since past, however, when one lecture given by 


one physician to one class in high school can be e 


expected to fulfill the needs of the ‘situation. 
Fortunately or unfortunately, as one views the 
problem biologically or esthetically, neither family ties, 
nor religious fervor, nor education, nor the promise of 
ultimate marriage serve to supress the sexual drive of 
adolescent youth. Modern society provides no accepted 
direction for the release of sexual energy other than 


—_ 
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formal marriage. As a result there has come to exist the 
current “living together” of mature persons” and the 
parasexual activities and illicit sexual intercourse of 
young people under a vast canopy of curiosity and 
ignorance. i 

Attempts have been made through history and in 
several civilizations to bridge the years between sexual 
maturity and the time of marriage. Primitive peoples 
grant sexual privileges and perform tribal rites at 
puberty. Based upon experience in the divorce courts 
of Denver, Colorado, Judge Ben B. Lindsey proposed 
in 1926 a form of companionate marriage.’® In 1966 
Margaret Mead" suggested two-stage marriage, the 
first stage permitting cohabitation without insoluble 
commitments and the second stage involving formal 
contracts, establishment of tHe home, and the rearing 
of children. Neither of these proposals “caught on,” 
either because the time was not right or the terms were 

_ not suitable. 

Now I believe the time is at hand for reconsideration 
of such proposals and the establishment of a new and 
additional relationship between the sexes. I have 


* . e * £ 
chosen to call this “paramarriage.” 7 


Paramarriage . 


Paramarriage could be defined as a legalized rela- 
tionship permitting cohabitation between a healthy 
male of 18 and female of 17. No economic support or 
.common taxation would be involved. No change of 
name of the female would be necessary. 

In case of issue the offspring would be legitimate and 
registered as such. It would bear the family name of 
the father. The parents could marry but in any case 
they would he held mutually responsible for the 
rearing of the child until of age. 

Application for Paramarital Certificate would be 


* made by both parties one month before the date of 


paramarriage. In the interval they would be subject to 
physical examination, blood test for syphilis, and 
culture for gonorrhea by a physician. Contraceptive 
measures would be made available. 
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Paramarriage could be annulled after two years 
upon written notice submitted four months in advance 
by either partner. Notice of such annulment would also 
be given to the legal authorities. 

Paramarriage could progress into formal marriage 
by simple adjustment of license. 


Comment 


By the approaches outlined above several of the 
problems of adolescence could be resolved. 

The program of graded education in the schools 
would give the subject of “sex” a much-needed airing. 
Cultivation of a cordial home environment and im- 
provement in child rearing would encourage the 
adolescent to discuss problems freely. Paramarriage 
would provide companionship, a legitimate area of 
intersexuality, and preparation for formal marriage. 
Young people could also spend the years necessary in 
preparing for their careers. By early contact with 
young persons physicians could reduce the spread of 
venereal disease and reduce the occurrence rate of 
abortion. 

However, any approach to the problems of adoles- 
cent sexuality will require compromise on the part of a 
number of individuals. The parents will have to devote 
more time to their children. If children are given 
additional privileges they must display greater respon- 
sibility. If liberal abortion is to be done away with, 
contraception must be accepted as a universal policy. If 
obstetricians and gynecologists are to fulfill their role as 
primary physicians to women they must demonstrate 
greater leadership. 

Though the effort be considerable, the ultimate 
result could be rewarding. 


Thanks are due to Alice Mackov, Reference Librar- 
ian of the Samuel Scott Memorial Library of Thomas 
Jefferson University, and her staff, for help in locating 
and securing items of reference. 
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Discussion 


Dr. Clayton T. BeecHam, Danville, Pennsylvania. It 
is a privilege to discuss this paper and in so doing 
honor a Fellow who has contributed to the Association 
since 1930 and to our specialty even longer. Dr. 
Montgomery's stewardship to obstetrics and gyne- 
cology has refreshed and nourished all of us priv- 
ileged to work and associate with him. Today, he is call- 
ing upon us to accept leadership in a newly acknowl- 
edged gynecologic area—sexuality. 

Wisely, Dr. Montgomery has not told us precisely 
what should be done but he asks us as obstetricians and 
gynecologists to accept responsibility—accept the fact 
that today human sexuality exists “under a vast canopy 
of curiosity and ignorance.” With this acceptance 
comes recognition of sexual behavior as a major prob- 
lem which affects both physical and mental health. That 
brings us directly into clinical medicine—more spe- 
cifically, psychosomatic or psychosexual gynecology. 

To many practicing gynecologists there is something 
vaguely unacceptable about the whole idea and to most 
of us our professional absorption with clinical and 
surgical orientation leaves little room for interest in this 
area. 

Instructional Objectives for a Basic Curriculum in Obstet- 
rics and Gynecology, ed. 2, published by the Association's 
Foundation, has been received by most in this audience 
during the past two weeks. If the senior members of 
the Association have had time to review this work they 
will note extraordinary changes since their medical 
school days. In keeping with the subject Dr. Montgom- 
ery has introduced, the Basic Curriculum gives as 
much editorial space to sexuality as to endocrinology 
and much more than it does to neoplasia and other 
disabling physical conditions. The unit on Human 
Sexuality is introduced with these words: “Women who 
have questions or concerns regarding sex have few 
dependable people to whom they can turn for advice. 
The person who can best give such advice must 
understand her concern or problem, her particular 
medical condition, and human sexuality in general. In 
preparing to become a physician the student must 
therefore have a thorough knowledge of sexual mores, 
myths, practices, physiology, and dysfunction. In or- 
der to educate and treat the patient who has concerns 
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about sex; the student must develop skills in communi- 
cation and counstling.” These are appropriate charges 
for tgday’s clinician. However, what follows in the 
terminal objectives (for the student) is deficient when it 
does not pull together the relationship of sexuality to 
psychosomatic complaints. 

As an example, let us consider briefly an actual case 


of a wife-mother who seeks gynecologic consultation , 


for the ubiquitous complaint—lower abdominal dis- 
comfort. Neither her history nor a physical examina- 
tion is helpful. As the visit draws to a close she blurts 
out a question: “Is it harmful to swallow my husband’s 
semen?” You quickly answer, “No.” The next time she 
comes for a checkup she relates that her pain 
disappeared soon after her last visit. i 

The number of women who visit the obstetrician- 
gynecologist with physical complaints which are basi- 
cally emotional response to their guilt, anxiety, and/or 


* dissatisfaction with their sex life is legion. Often their + 


complaints defy description, or may be so ordinary as 
to lead the gynecologist into reaching for his laparo- 
scofe. However, it is plain that sexual aberrancy as well 
as sexual dissatisfaction frequently ends up in the 
gynecologist’s office asking for help. l is not easy to 
determine this in taking the conventional history. 

What are we going to call this Minotaur which, we 
realize, is an ancient subject coming under clinical 
scrutiny? Is it behaviorism, psyche, sexuality, or psy- 
chosexualtiy? 

The semantics are important so that we talk about 
and treat (if possible) the same entity. I prefer 
psychosexuality and hold no brief for those who wish 
to includg, its recognition and treatment as anything 
more than clinical art. It is definitely not a science. 

I believe that psychosexual gynecology is as much a 
part of our specialty as oncology or high-risk pregnan- 
cy. And while we accept that responsibility let us 
recognize that, for the first time-in human history; 
sexuality to a woman carries no fear of an unwanted 
pregnancy. 

For those in our specialty who develop skills in 
handling psychosexual problems I extend my admira- 
tion and respect, but I do ask that you be charitable to 
those of us who find the gperating room and the 
obstetric unit our happiest clinical milieu. 
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Dr. Jonn J. Sciarra, Chicago, Illinois. Dr. 
Montgomery is to be commended for drawing our 
attention to a topic that without question is worthy of 
consideration by our specialty. It is inescapably appar- 
ent that adolescent sexuality is a reality and its 
sequeleae often have important physical, emotional, 
and social consequences. 

The negative effects of teenage sexual activity can 
often be seen in unwanted and unplanned pregnancy, 
abortion, venereal disease, and emotional illness. We, as 
obstetricians and gynecologists, are immediately con- 
cerned with these problems. It would be socially 
irresponsible not to agree with Dr. Montgomery that 
our assistance should involve more than the ‘provision 
of contraception and surgical abortién. Young people 
need correct and factual information and, too often, 
efforts to provide it by both,educators and physicians 
have been ineffective.’ Friends are still the teenager's 
major source of sex information. Many young people 
seek birth control assistance but find it difficult to 

- acquire.? 

Sexual activity amang teenagers may not be as casual 
og as uninhibited as Dr. Montgomery suggests. Certain- 
ly, several recent studies of adolescent sexual behavior 
and attitudes, such as the one published in 1973 by 
social psychologist Robert C. Sorensen? or the exten- 
sive national survey, of sexual behavior in the 1970's 
reported by “Morton Hunt,’ indicate that the majority 
of young people cannot be properly described as 
sexually promiscuous, uninhibited, or irresponsible. 
Although some teenagers stress the purely physical 

* aspects of sex, far more speak of the special meaning it 
has in a caring relationship, and in expressing or 
engendering loving feelings. Adolescent sexuality is 
closely bound up with human values. Teenagers4alk 
about sex, not as being inherently right or wrong, but 
in terms of the purpose for which it is used. Premarital 
intercourse is considered acceptable where there is 
strong.affection. Sorensen’s group found among many 
of the adolescents they questioned an interesting 
tolerance of predominantly adult attitudes or be- 
havior that they would definitely reject for themselves. 
In questioning 2,026 American adolescents and adults, 
Morton Hunt and his group found that, while casual 
sex does exist, it occurs chiefly among somewhat older 
single, separated, and divorced persons; it isnot typical 

“of adolescents. Dr. Sadja Goldsmith and her associ- 
ates,* interviewing 377 teenage girls attending Califor- 
nia Planned Parenthood Teen Centers and maternity 
homes, found that the reasons for having intercourse 
‘given by a substartial majority of the girls involved 
mutuality of desire or a mutual wish for love and 
closeness. These attitudes hardly constitute a disturb- 
ing departure from the cultural values held by many 
responsible adults. 

In discussing a topic such as adolescent sexuality, 
about which people have strong feelings and opinions, 
the terminology used frequently reveals one’s underly- 
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ing attitudes. I think it is important for us to make an 
effort to avoid words that are judgmental or have 
negative behavioral connotations. We should be wary 
of such highly connotative terms and phrases as illicit 
relationships, illegitimate pregnancy, and free love. I 
believe that it serves no purpose to speak of abortion as 
an assault on our ideals of pregnancy salvage. Similar- 
ly, we should avoid dramatic statements about society's 
inability to suppress the sexual drive of adolescent 
youth. 

I agree with Dr. Montgomery regarding the 
psychological benefits of family-centered maternity 
care and the need for early and honest sex ed- 
ucation. I would like to think that the time will come 
when young people will be so well prepared for their 
role as sexual persons that their adolescent years will 
not be marred by the problems of unwanted pregnancy 
or venereal disease. 

I doubt that any reasonable person would disagree 
with Dr. Montgomery that adequate methods of 
contraception are preferable to abortion, but the idea 
that the increasing number of abortions among young 
people can be attributed to the possibility that “the 
operation itself solicits. a growing clientele” is 
questionable. A common argument used by persons 
opposed to providing contraception and abortion 
services to young people is that availability per se leads 
to increased sexual activity. Studies show that this is no 
more true than that the denial of access to these 
services succeeds in discouraging sexual activity 

Any proposals that we offer to deal with the 
problems engendered by adolescent sexuality must be 
acceptable to young people themselves in order for 
these proposals to work. One major area of difficulty 
between the generations is that teenagers seem not to 
be looking to adults for answers; they want to decide 
for themselves what is acceptable sexual behavior. 
Teenagers tend to be critical of advice based on their 
parents’ recollections of their own adolescent sexuality, 
feeling that adults do not listen to, or take seriously 
enough, the ideas and opinions of teenagers, with the 
result that they are largely ignorant of what sexuality is 
like for teenagers and what their values area. Sorensen 
found that adolescents have less respect for their 
parents’ opinions about sex (65 per cent) than about 
their opinions in general (80 per cent), and concluded 
that, “The majority of young people believe that 
society’s rules about sex are for society's own benefit 
rather than their own. Young people do not deny their 
membership in society, but their generational 
chauvinism often causes them to speak of society as 
though it were an organization or force apart from 
themselves, “ 

The area in which parental and adolescent values 
come into the greatest conflict seems to be the 
importance of marriage, and the related matter of 
premarital intercourse. Sorensen’s group found that 
76 per cent of all boys studied and 66 per cent of all 
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girls agree that two people should not have to get 
married just because they want to live together; young 
people are considerably less tolerant of extramarital 
sex than they are of sex without marriage. The main 
conclusion Hunt's group drew from their data was that 
the increase in premarital intercourse in recent years 
indicates an unwillingness of young people to accept 
what is to them an unrealistic and unnatural prohibi- 
tion of all premarital intercourse. Seventy-three per 
cent of Sorenson’s boys and 60 per cent of the girls 
believed that marriage is just another legal technicality 
for two people who love each other and are living 
together. 

A concern I have with the paramarriage concept is 
that it might tend to tie young people into an exclusive 
and legal relationship at a time when they much need 
to explore a variety of relationships. Another concern 
is that, on the basis of what we have learned about the 
priorities and values of adolescents, they might reject 
paramarriage as a mechanistic and irrelevant device 
geared mainly to the needs of parents who cannot 
accept the idea of sexual intercourse outside the 
framework of marriage. 

In defense of paramarriage, I will say that it is 
designed to come to terms with the problems of 
adolescent pregnancy and the spread of venereal 
disease. Should paramarriage or a similar form of 
companionate or two-stage marriage be accepted, it 
would insure that sexually active teenagers would 
receive adequate health care, it would provide an 
opportunity for contraception counseling, and it would 
provide a means of protecting and assuring the care of 
babies born to young couples. 

Dr. Montgomery has presented a very interesting 
and thought-provoking essay and has fulfilled his 
intention “to arouse the interest of the profession and 
to enlist the help of our colleagues in finding a possible 
solution, rather than providing a perfect and final 
remedy.” E 
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Dr. FREDERICK J. HOFMEISTER, Wauwatosa, Wiscon- 
sin. I hesitated to rise and discuss this paper, but as a 
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clinician I thought an observation which I have made 
over the years is important. So frequently the most 
sophisticated young lady, often a high school or college 
student, needs help. After the original interview and at 
times after a subsequent interview it is clear that there 
had been a lack of clarification of understanding 
regardless of what degree she holds, what school she 
has gone to, and her sexual contacts with a male. 

The educational aspects of lectures, the sex lectures, 
the prerftarital courses, or whatever may be given—and 
I participate and have for years in so-called premarital 
counseling—still do not always offer the clarification 
and reassurance that the clinician can if he is an 
interested and concerned physician. The history taken 
before the examination does not always disclose the 
questions of this concerned girl; however, to the 
physician the examinatien may reveal secrets and 
expose the fears of the young lady. Once revealed, it is 
ydur responsibility to, without offense, and while 
examining, ask the patient questions rather than 
expect her to ask you questions. It is not uncommon to - 
say, “Are you doing anything-to protect yourself 
during your sexual contacts?: She often quickly 
answers, “Oh, no.” “You are having sexual contacts?” 
She says, “Yes, but only occasionally.” It is your job to 
then clarify the necessity for protection and stress that 
it takes only one contact. Enceurage her to ask 
questions. Thus, confidence will be established, and 
you, as her physician and hopefully as her future 
counselor, will be asked to continue to provide 





„ education in family life and family living: 


Dr. Kerru P. Russet, Los Angeles, California. 1° 
rise to respond briefly to Dr. Montgomery’s somewhat 
dire presentation. & have great respect for Dr. 
Mofitgomery and his vieWs; however, I believe that the 
picture which has been painted in a rather negative 
manner is not all bad. Let me point out.just one small 
area in which it is easy to highlight all the bad things, 
and that has to do with the development of legal 
abortion. 

No one will deny that evils have been carried out in 
the name of legal abortion, and we still have the venal 
and economically oriented operators in our midst. 
However, as a result of a responsible approach to 
abortion, there has been developed a type of medical- 
social courtselor qualified to deal with all of the aspects _ 
related to Dr. Montgomery’s thesis. By use of such 
personnel, the utilization of abortion has been reduced 
in many situations and a responsible use of contracep- 


tion has been advanced. This has been one of the more e 


beneficial developments of our cHanging times, and 
such counseling has very often led to exactly the 
outcome which Dr. Montgomery has proposed and 
given the title of “paramarriage.” 

Dr. MONTGOMERY (Closing). Dr. Beecham has prop- 
erly drawn attention to the fact that physicians 
themselves need instruction in the problems of sex, 
and that this instruction should be incorporated in the 
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undergraduate curriculum of obstetrics and gynecolo- 
8Y- 

Dr. Sciarra doubts that adolescent promiscuity is as 
widespread as present-day observers would have us 
believe. It is true that dependable statistics on this 
subject are hard to come upon; however, for one who 
has followed this problem for a number of years, it 
seems obvious that it is an issue of growing proportions 
and increasing significance. I would agree with him 
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that the majority of adolescent relationships are of a 
monogamous character and would hope that paramar- 
riage would support and strengthen this tendency. 
The purpose of this paper was not to criticize the 
adolescent but to recognize his many social problems 
and to help him find a solution to at least one of them. 
Perhaps if his sexuality can be properly provided for, 
the other issues of alcoholism, narcotic addiction, 
violence, and vandalism may become less pressing. 


Advanced course in colposcopy with video tape tutorial, July 22-24, 1976 


An-advanced course in colposcopy will be held during Montreal's Summer Olympics 
on July 22-24, 1976, at the Jewish General Hospital, Montreal, Quebec, Canada. Invited 
speakers include Drs. Duane Townsend, Arthur Herbst, Adolph Stafl, and Ralph Richart. 


The registration fee is $250 and includes advanced colposcopy, a session with a live 
patient, video tape tutorial, and lunches. Registration should be accompanied by a check 
payable to: Alex Ferenczy, M.D., Registrar, Jewish General Hospital, Department of 
Pathology, 3755 Cote St. Catherine Rd., Montreal, H3T 1E2, Quebec, Canada. 





Bioerodible & Oral Osmotic 


Polymers : Delivery System 


Alza is the only compåny devoted -. 
entirely to the optimization of drug 
therapy through the development of 
Therapeutic Systems. These “Systems” 
are vehicles for precisior drug delivery 
with minimal physiologic disturbances 
and minimal reliance gn patient 
compliance. 


e. 
Ocular ; - Transdermal 
Therapeutic System Therapeufic System 


THE THERAPEUTIC SYSTEMS COMPANY 


Alza is different from the ordinary 
pharmaceutical company in that it is ` 
not involved in manipulating or 
developing the architecture of 
existing drug molecules. Alza is the 
Therapeutic Systems Company. 





Liquid Infusion 
System 
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The Progestasert® System 
is anew approach to intrauterine 
contraception. 

The natural Ovarian hormone 
Progesterone is placed to act 
continuously directly within the target, . 
organ — the uterus. Thus, only minute 
quantities of this rapidly catabolized 
hormone are needed. 

Hormonally enhanceel contra- 
ception is achieved in utero without 
systemic side effects* and without 

. affecting the hypothalamic-pituitary- . 
ovarian axis. Effective contraception 
is achieved for a full year from a 
single Progestasert*® System 
placement. : 


Alza introduces 


Progestasert 


Intrauterine Progesterone - 
Contraceptive System .. 


- Contraceptive 
efficacy of the 
‘Progestasert 
System 
enhanced by 
progesterone. 


WHY PROGESTERONE? 

_ , Progesterone—pregn-4-ene-3,20-dione 
(C21 H3002)— is a nattirally occurring female 
hornaone, produced by the corpus luteum, 
adrenal cortex and placenta. 

Progesterone is the contraceptive agent 
of choice for thé Progestasert® System 
because: 

O itis endogenous to the endometrium 

O it has a short metabolic half-life 

. O «it enhances the contraceptive effect at low 

concentrations when administered locally 
to the uterus . { 

o itis rapidly catabolized by the endometrium 

O it permits continuation of ovulation and, 
therefore, the length of the menstrual cycle 
is unakered 

m~— © its effect on the endometrium reverses 

rapidly upon removal of the Progestasert® 
System. 





CONTINUOUS MICRODOSAGE 
OF PROGESTERONE 
The total quantity of progesterone 

contained in one Progestasert® System for 
one year's use is only 38 mg— less than the 
amount produced in one day by the corpus 
luteum during the latter part of the menstrual 
cycle. The amount of progesterone released 
daily from the System corresponds to a small 
percentage of the daily physiologic 

. production. 





Section of 
Progestasert® 
System 


Catabolized 
progesterone 


Rate-controlling 
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drug delivery 
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Progesterone in the 
core reservoir 


Rate-controlling 
membrane through 
which progesterone 
isreleased 


Fallopian tube 


Progestasert® System 


See detail on left 


Endometrium 


Indicator threads 


Cervix 


| Intrauterine 
-Contraceptive System : 


The Progestasert® System is a diffusional ` 
system designed to deliver microquantities of 
progesterone. The two key components are: 

o acore reservoir of progesterone crystals 
with barium sulfate (for radiopacity) in 
medical-grade silicone oil 

o an inert diffusional membrane of ethylene/ 
vinyl acetate copolymer that surrounds the 
core reservoir and provides programmed 
control of progesterone release 

When the Progestasert® System is placed 
in the uterine environment, progesterone 
molecules diffuse through the membrane into 
the uterine lumen at the average rate of 65 
micrograms per day for one year. 

The Progestasert® System functions 
independently of chamges in the uterine 
environment. F 

Excess progesterone within the 
Progestasert® System provides the thermo- . 
dynamic diffusional energy reeded to release 
this hormone steadily for an entire year. ° 


WHY THET - 
CONFIGURATION? 


A T-shaped configuration 
was selected to contain thes 
progesterone reservoir 
because this configuration 
has shown:* 

O easy insertion 
O excellent retention by 

“the uterus 

O minimal symptomatic 
evidence of uterine 
irritation 

O easy removal 

*Tatum HJ: Intrauterine Contraception 


American Journal of Obstetrics and 
Gynecology, 112: 1000, 1972. 
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CERVICAL PERFORATIONS REDUCED 
AS ALZA'S SYSTEM AND INSERTER 
DESIGN IMPROVED 


First design tested clinically | Fit of inserter to module Cervical-os-seeking tip Depth-indicating string 

added and bottom tip added and inserter curved 

enlarged with insertion depth 
numbers in centimeters 
and arm-cocker added — 
the current Progestasert® 
System 


(891 insertions) 


e, 34 .- 


(88@ insertions) 
©! 


Cervical perforations per 100 insertions per year 


(4752 insertions) 
(3441 insertions) 
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. seeking tip 
iard gap 
: Larger tip Curved inserter 
~ 
Thread pre-cut 
. = to9cm 
e 
EXPULSIONS REDUCED . a 


AS‘ALZA'S SYSTEM AND INSERTER 
DESIGN IMPROVED, 


(891 insertions) 
11.4 
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(882 insertions) 
5.0 (4752 insertions) 


qe (3441 insertions) 
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Expulsionseper 100 insertion’ per year 





These graphs do not represent a comparison All numbers are expressed as events per 100 women per year. 
of inserters produced by different manufacturers. 
Rather, they depict stages in ALZA’s development > 
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As recently noted by Mishell, inserter 
design is increasingly recognized as important 
to the efficacy and safety of intrauterine 
contraceptive devices. “Proper placement. ..is 


of extreme importance for IUD effectiveness... decreased to the point that neither type of 
(Thus), more attention should be directed perforation has occurred with the 3,441 
toward the development of optimal IUD insertions with the final design after an average 
inserters than to changes in the IUD design:* of more than nine months of exposure for , 


Some untoward effects with intrauterine these women. 


devices— such as perforation and expulsion— eeeeceecececececececcccesoceceoe iteeeeeeeereseeee 
in the past have been due to difficulties in : While these data reflect the : 
placement. Since the technique of insertion : importance of the design changes; the 
and correct high fundal positioning play an : lack of perforations during these 
important role in assuring contraceptive .: limited trials in no way suggests the 
effectiveness and patient comfort and safety, : Progestasert® System and its inserter 
much attention has been directed toward the : will be trouble-free in general use. 
development of the Progestasert» System | 4Perforations, both cervical and uterine, 
inserter. : May occur with the Progestasert® ~ 

In controlled studies, evolutionary : System as its use becomes more 
changes in the inserter and the Progestasert® : widespread. The rate of perforation 
System have demonstrated a decrease in the : will depend upon anatomical and 
incidence of expulsions, cervical perforations, : physiological variations of the women >= 
and uterine perforations which have paralleled : receiving the System and the care taken : 
these design changes. The incidence for both : during the insertion process. 


cervical and uterine perforations has eee eee ees eerie ee eee ere eee ; 


Progestasert 


Intrauterine Progesterone 
Contraceptive System : 


. The System === 
and its unique \\ 
inserter ` 


Actual Size 
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designed for. 
safety and ease 
of insertion 


The Progestasert® System inserter . 
facilitates correct System placement while 
‘minimizing the risk of perforation, and is 
designed to function much like a uterine sound. 
_ Features of the inserter: 
o pre-curvature to facilitate insertion . è 
O malleability for adapting to the individual 
uterus i 
O duafchecking mechanism for correct 
placement. 
.— centimeter markings oninsertertocheck . 
conformity with previously sounded 
uterine depth 3 
— indicator thread length designed to confirm 
“proper System position following insertion 
O high fundal placement achieved without use 
of plunger or push-rod 
- Comprehensive illustrated insertion 
instructions are a part of every Progestasert® 
System package. 











A. Arm-cocker allows the arm: 
of the T to be folded 
aseptically, using one- 
handed technique just prio! 
to insertion. 


B. Cervical-os-seeking tip 
helps guide the System intc 
the cervical canal, making 
insertion easier and more 
comfortable. 


C. Vertical stem of the System 
designed with flexibility and 
rounded tip to minimize 
cervical perforation risk. 


D. Curved portion of inserter 
designed to conform to 
anatomic configuration of 
most cervical-uterine 
cavities. Malleability allows 
accomodation to variations 
in uterine anatomy. 


E. Indicator monofilament 
thread, extended 9 cm frorn 
the top of the System, 
verifies correct placement a 
insertion. 


F. Graduations (in centimeters 
to determine uterine 
position and depth, and to 
confirm correct System 
placement. 


G. Retainer monofilament 
thread extends the length ol 
the inserter and is anchored 
by the thread-retaining plug 
to retain the System in the 
inserter. 


H. Thread-retaining plug is 
removed to release the 
System in the uterus. 
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Safety studies Effective 


a 
Clinical safety studies demonstrated: contraception 
O Noextrauterine metabolic or endocrine 
feas in humans fo ea 
o Endometia changes induced by = r one y r 
Secor’ from a single 


O Rapid return to fertility confirmed in 3 - 
women discontinuing use of the | t 
Progestasert® System in the hope of p acemen 
becoming pregnant. The cumulative i 
conception rate among 154 women was 49 
per 100 women pregnant at 3 months after 
removal, and 76 per 100 women at 12 
months after removal. These rates of return 
to fertility are similar to those reported 
following removal of an IUD. 


The Progestasert® System functions 
unattended for one year at a continuous 
release rate of 65 micrograms of progesterone 
per day, eliminating reliance on daily hormone 
administration. 

Yearly removal and placement can 
coincide with annual visits for physical . 
examination and Pap smear, as encouraged hy 
the American College of Obstetrics and 
Gynecology. (Currently acceptect practice used 
by recognized authorities, reported in ACOG 
Technical Bulletin #29, February,1975, p 7.) 
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rogestasert 


Intrauterine Progesterone ` 
_ Contraceptive System > 


Some clinical 
aspects 


Data were collected in 40 clinics involving 
5,495 women over a period of 45,848 woman- 
months. These trials were designed to obtain 
data that would predict the true use- 
effectiveness of the Systém. 


HIGHLY EFFECTIVE INTRAUTERINE 
CONTRACEPTION l 

Clinical results have demonstrated 
pregnancy rates of 1.9t in parous patients and 
2.5'in nulliparous patients. A similar T-shaped 
unit, but without progesterone in the stem, ° 
produced a pregnancy rate of 18.3* 


HIGH DEGREE OF ACCEPTABILITY 

Clinical studies have demonstrated a high 
continuation rate. Approximately 8 of every 10 - 
parous and 7 of every 10 nulliparous women 
continued use of the Progestasert® System 
for a fut year. 


SHAPE PROVIDES EXCELLENT RETENTION 
* Expulsion rates of 3.1‘ and 7.5t were 
‘observed for parous and nulliparous women 


- respectively. ? a 


INSERTER PROVIDES SAFE PLACEMENT 

No uterine perforations have occurred 
with 3,441 insertions using the current pre- 
curved, malleable inserter during controlled 
clinical trials. This should not be interpreted as a 
guarantee that perforations will not occur with 
the Progestasert® System. 
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Parous 


Nulliparous 





Features and 
benefits 


(m 
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Contraception provided by progesterone, 
identical to the natural ovarian hormone 
No known systemic hormonal effects* 
Continuous delivery of progesterone in 
microgram amounts/day 

Effective contraception for one year from 
one System placement 


O High degree of patient acceptability 


(m) 


Excellent uterine retention 

Minimal reliance on patient compliance 
during its year of use when compared to 
extrauterine contraceptives 

Prompt return to pre-insertion fertility 
following System removal 

Inserter designed for safety and ease of 
insertion 


Candidates for the i 
Progestasert System 














THE NEW CONTRACEPTIVE USER THE NONCOMPLIER 
The natural progesterone contraception provided The daily regimen of pill-taking proves beyond the 
by the Progestasert® System without systemic hormonal capability of some patients for, whom hormonal 
effects, along with minimal dependence on patient contraception is preferable. The Progestasert® System 
compliance, small unit size, and easy insertion, make the reduces requirements for patient compliance to once- 
Progestasert® System an attractive first contraceptive a-year replacement. 
for many women. 
THE PATIENT DISCONTINUING ORAL THE PATIENT DISCONTINUING OTHE 
CONTRACEPTIVES CONTRACEPTIVE METHODS 
Patient-initiated— the Progestasert® System offers The inconvenience and lower efficacy rates of 
the opportunity to continue hormonally enhanced diaphragms and condoms make the Progestasert® 
contraception without the adverse systemic hormonal System an attractive alternative for the patient desiring, 
effects* that cause many women to dicontinue oral intrauterine hormonal contraception without systemic 
contraceptives. . hormonal effects* : 
Physician-initiated— some physicians consider it } 
important for the patient to discontinue oral contra- . 





ceptive use until the body regains its normal hormonal 
balance. Some physicians discontinue the Pill 


- 
permanently. Recent studies strongly suggest that oral THE IUD PATIENT DUE FOR REINSERTION 
contraceptive users are at greater risk of developing z 
coronary thrombosis than nonusers. The Progestasert® 3 For those patients already using some fom of 
System, with its lack of adverse systemic hormonal intrauterine contraception, the Progestasert® System, £ 
effects* can be the desired alternative contraceptive for designed for safety, offers an effective alternative to their 
former users of the Pill. present IUD and may be considered at reinsertion time. 
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Progestasert 


Intrauterine Progesterone 
-Contraceptive System `; 


-< Ordering Information 


IF YOU WOULD LIKE FURTHER INFORMATION ABOUT ALZA, THERAPEUTIC SYSTEMS, 
THE PROGESTASERT® SYSTEM, DETAILED INSERTION INSTRUCTIONS OR WOULD LIKE TO 
“ORDER PROGESTASERT® SYSTEMS FOR YOUR PRACTICE, CALL THE FOLLOWING TOLL- 
FREE NUMBER: (800) 227-9953 OR WRITE TO ALZA PHARMACEUTICALS, 3170 PORTER 
DRIVE, PALO ALTO, CALIFORNIA 94304. 


* progesterone in systemic venous plasma follow regular 





Progestasert 
iN Contracepene System 


Release rated 65 g/day progesterone 
for one year. 


DESCRIPTION 


The Progestasert® Intrauterine Progesterone 
Contraceptive System is a white, T-shaped unit 
constructed of ethylene/vinyl acetate copolymer (EVA) 
containing titanium dioxide. The 36 mm tubular vertical 
stem of the T contains a reservoir of 38 mg of proges- 
terone, USP, together with barium sulfate, USP, for 
radiopacity; both are dispersed in medical grade silicone 
oil. The,32 mm horizontal crossarms are solid EVA. Two 
monofilament nylon indicator/retrieval threads are 
fastened to the base of the T stem. The Progestasert® 
system is packaged sterile within its curved, malleable 
inserter. Progesterone is released from the system at an 
average rate of 65 g/day for one yeas by membrane- 
controlled diffusion from the reservoir. None of the inert 
ingredients afjhe reservoir or membrane—barium 
sulfate, silicone oil, titanium dioxide, or EVA—is 
released from the system. 
ACTION 
Available data indicate that the contraceptive effective- 
ness of the Progestasert® system is enhanced by its 
continuous release of progesterone at an average rate 
of 65 g/day into the uterine cavity. The mechanism by 
which progesterone enhances the contraceptive 
effectiveness of the T is local, not systemic. The 
concentration of luteinizing hormone, estradiol, and | 


cyclic patterns indicative of ovulation during use of the 


Progestasert® system. Blood chemistry studies related 
to liver, kidney, and thyroid function also reveal no 
changes. 


During use of the system, tae endometgium shows 
progestational influence. Following removal of the 
system, the endometrium rapidly returns to its normal 
cyclic pattern and can support pregnancy. The local 
mechanism by which continuously released progesterone 
enhances the contraceptive effectiveness of the T has 
not been conclusively demonstrated. The hypotheses 
that have been offered are: progesterone-induced 
inhibition of sperm capacitation or survival, and alter- 
ation of the uterine milieu so as to prevent nidation. 


INDICATION 

The Progestasert® system is indicated for contraception. 
CONTRAINDICATIONS 

Pregnancy or suspicion of pregnancy; abnormalities of 
the uterine cavity; acute pelvic inflammatory disease or 
history of repeated pelvic inflammatory disease; 
postpartum endometritis or infected abortion in the past 
3 months; uterine or cervical malignancy; unexplained 
genital bleeding until suspicion of cancer is ruled out; 
acute cervicitis. 


iye 


WARNINGS 

A. Pregnancy 

1. Septic abortion. Recent reports have indicated an 
increased incfdence of septic abortion, associated in 
some instances with septicemia, septic shock and death 
in patients becoming pregnant with an intrauterine device 
(IUD) in place. In some cases, the initial symptoms have 
been insidious and not easily recognized. If pregnancy 
should occur with a Progestasert® system in situ, it should 
be removed if the thread is visible or, if removal proves to 
be or would be difficult, interruption of the pregnancy 
should be considered and offered as an option. If the 
patient elects to maintainsthe pregnancy and the system 
remains in situ, she shall be warned of the increased risk 
of sepsis and be followed with close vigilance. 

2. Congenital anomalies. Systemically administered sex 
steroids, including synthetic progestational agents, have 
been associated with an increased risk of congenital 
anomalies including cardiovascular anomalies. Such 
effects have not been reported with progesterone itself, 
which is produced in large concentrations during 
pregnancy. 

3. Ectopic pregnancy. A pregnancy that occurs while a 
patient is wearing an IUD ismuch more likely to be 
ectopic in nature. Therefore, such patients in whom 
pregnancy occurs should be carefully evaluated. 

B. Severe Pelvic Infection 

Occasionally serious pelvic infection may occur with an 
IUD in situ. Under such circumstances the |UD should be 
removed, appropriate bacteriological studies done, and 
appropriate antibiotic treatment instituted. 

C. Perforation 

Perforation of the uterus may occur. If this occurs, the 
device should be removed. Local inflammatory reaction 
with abscess formation is a possibility if an IUD is left 


in the abdomen. Cervical perforation, often asymptomatic, 


has also been reported. If such occurs, the device 
should be removed. 


PRECAUTIONS AND ROUTINE EXAMINATIONS 

A. Patient Examination 

The physician should make a determination that the 
patient is not pregnant. The possibility of insertion in the 
presence of an existing undetermined pregnancy is 
reduced if insertion is performed during or shortly 
following a menstrual period. The system should not be 
inserted postpartum or postabortion until involution of 
the uterus has been completed. Prior to insertion, a pelvic 
examination, pap smear, and gonorrhea culture should 
be done. Sound the uterus prior to insertion and 
exercise care to avoid perforation. Do not use excessive 
force. The patient should be told that some bleeding or 
cramps may occur during the first few days after 
insertion. If these symptoms continue or are severe, she 
should report to her physician. She should be cautioned 
not to pull on the threads, which would displace the 
system. 

B. Requirements for Continuation and Removal 

The Progestasert® system must be replaced each year. 
There is no evidence of decreasing contraceptive 
efficacy with time before one year, but the contraceptive 
effectiveness of the Progestasert® system after one year 
has yet to be established. Therefore, the patient should 
be informed of the known duration of the contraceptive 
efficacy and be advised to return in one year for 
re-examination, removal and possible reinsertion. 


The Progestasert® system should be removed for the 
following medical reasons: Menorrhagia and/or 
metrorrhagia producing anemia; uncontrolled pelvic 
infection; intractable pain, often aggravated by 
intercourse; pregnancy. if the thread is visible; 

uterine or cervical malignancy; uterine or cervical 
perforation; an increase in length of thread extending 
from the cervix, or any other indication of partial system 
expulsion. 


C. Continuing Care of Patients Using the 

Progestasert® System 

Patients should be re-examined and evaluated within 
three months after Progestasert® system insertion. 
Routine annual examination, removal of the Progestasert* 
system, and reinsertion of a new Progestasert® system 
along with appropriate medical and laboratory evaluation 
should be carried out. 


ADVERSE REACTIONS 


Reported adverse reactions include: Endometritis, 
spontaneous abortion, septic abortion, septicemia, 
perforation of uterus and cervix, pelvic infection, cystic 
masses in pelvis, abdominal adhesions, intestinal 
obstruction, cervical erosion, vaginitis, leukorrhea, 
cystitis, pregnancy, ectopic pregnancy, uterine 
embedment. difficult removal, complete or partial 
expulsion, intermenstrual spotting, prolongation of 
menstrual flow, anemia, amenorrhea or delayed menses, 
pain and cramping, backaches, dyspareunia, leg pain or 
soreness, weight loss or gain, nervousness, bradycardia 
and syncope secondary to insertional pain. 

DOSAGE AND ADMINISTRATION 

Asingle Progestasert® system is to be inserted into the 
uterine cavity (see Precautions section). Present 
information indicates that the contraceptive effectiveness 
of the system is retained for one year and the system 
must be replaced one year after insertion. 


HOW SUPPLIED 


Available in cartons containing six sterile systems 
(Progestasert® system with an inserter) 


CLINICAL STUDIES 

Different event rates have been recorded with the use 
of different contraceptive methods. Inasmuch as these 
results are usually derived from separate studies 
conducted by different investigators in several popula- 
tion groups. they cannot be compared with precision. 
Furthermore, event rates tend to be lower as Clinical 
experience is expanded, possibly due to retention in the 
clinical study of those patients who accept the treatment 
regimen and do not discontinue due to adverse reactions 
or pregnancy. In clinical trials sponsored by Alza with 
the Progestasert® system, use-effectiveness was 
determined for parous and nulliparous women by the 
life table method. (Rates are expressed as events per 
100 women through 12 months of use.) This experience 
is based on 45,848 woman-months of use with 5,495 
women. of whom about 25% were nulliparous; 2,157 
women completed 12 months of use. 


Parous Nulliparous 
Pregnancy 1.9 25 
Expulsion 3.1 7.5 
Medical Removals 12.3 16.4 
Continuation Rate 79.1 70.9 
CAUTION 


Federal law prohibits dispensing without prescription. 


Fetal membrane dynamics l 


W. A. SCOGGIN, M.D. 
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The validity of the concepts of exchange and net flow and of the method used to measure 
them was proved by utilizing a standard artificial membrane. The exchange rates across 

the amniochorion of-D- and L-isomers-of various amino acids have been measured. They ` š 
do not differ. Rates of exchange of water, glucose, and mannitol across the umbilical cord 
were determined and were noted to be considerably slower than the ras for these 


substances across the amniochorion. 


Myers AND Prestwood’ have stated, “when the 
progress of a simple isotopic reaction is followed in a 
homogeneous stable system, the rate of appearance of 
radioactive atoms in the initially untagged reactant 
follows a simple exponential law. The exponential law 
is followed regardless of the mechanism by which the 
exchange occurs, the number of exchangeable.atoms in 
each species, or the concentration of the radioactive 
atoms.” McKay? first derived this law, and. my col- 
leagues and I? have previously utilized a derivation’ of 
-McKay’s formula for calculation of rate of exchange in 
a homogeneous, stable system: 





—AB 

Rt = XIB dog (1-F) 
So — Spo 

F = Se Sno 
Spo — Spo 


to measure exchange and net flow of water across the. 


human, term, amniochorionic membrane in vitro. 
There exists controversy regarding the concept of 
exchange and net flow versus diffusion. Fhe first 
portion of this investigation was undertaken to test the 
validity of the use of the derivation of McKay's 
formula. 

There is abundant evidence chet the placental 
membrane possesses the capability of selective or fa- 
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cilitative transport of some substances, whereas sim- 
ple diffusion can account for the transfer of others. 
Page, Glendening, Margolis, and Harper,‘ and Kelly, 
Hutchinson, Friedman, and Plentl® have shown that 


the naturally occurring amino acid, L-histidine, tra- 


verses the primate placenta more rapidly than does the 
D-isomer. While I have no evidence of an active process 
involved in passage of either solute or solvent across 
the term amniochorion, the second phase of the study 
was designed to ascertain whether or not this mem- 
brane could discriminate between D- and L-amino 


- acids as determined by rates of passage of the isomers. 


Further, a comparison was made of the relative rates of 
transfer of amino acids of increasing molecular , 
weights. 

In addition to the placenta and the amniochorion, 
the umbilical cord represents a potential and possibly 
significant site of exchange—not between mother and 
fetus but between fetal blood and amniotic fluid. The 
third portion of this study involved an appraisal of 
transfer through the umbilical cord. 


Methods 


If our calculation of unidirectional rate of exchange 
is erroneous and represents rate of diffusion ‘of 
radioactive isotope in response to the gradient of the 
tracer across the membrane, then changing this 
gradient should result in an altered transfer rate. On - 
the other hand, changing the total concentration of test 
substance, which is present in equal concentrations on 
the two sides of the membrane, without altering the 
gradient of the isotope, should rot affect the rate” 
found. If the calculation is valid, the reverse should be 
true. . 

The previously described two-chamber system? was 
employed. In order to obviate errors which might be 
produced by swelling or shrinkage of cells in the 
amniochorion resulting from’ varying the molarity of 
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Table I. Rates of exchange of t-methionine across a 
cellulose membrane 








Total 
L-methionine 
(mM . IL.) 





Rate of exchange 
uM ihr.icm.?) 


4C-1-methionine 


(wCi.IL.) 






10 25 17.5 
10 50 18.5 
10 100 -17.8 
20 25 36.1 
20 50 36.5 
20 100 38.6 
30 25. 56.4 
30 50 60.4 
30 100 58.4 





Table II. Rates of exchange | of t-methionine . 

(10 mM. per liter) across a cellulose membrane, with 
HC tracer on one side of the membrane disk and . 
3H tracer on the other 





Rate of exchange 
CH data) 
{uMihr.icm.?) 







Rate of exchange 
(*C data) * 
{uMihr.iem. 3) 






y 19.3 19.7 
17.8 21.0 ` 

19,4 15.4 

16.1 22.5 

20.1 18.8 

i 16.2 16.9 

Average 18.2 19.1 


the bathing solution, a cellulose membrane (Arthur H. 
Thomas Company No. 4465,A2"Dializer Tubing) was 
utilized. This membrane possesses a uniform thickness 
of 0.04 mm. and an. average pore size of 48 A. The 
membrane was placed over the open end of the small 
chamber (70 ml. volume) and fastened with rubber 
bands. The small chamber was suspended in the large 
compartment (1,000 ml.) and both chambers were 
filled simultaneously with. Locke’s solution to which 
-had been added an appropriate-amount of test sub- 
stance (L-methionine). 
Mixing of solutions was assured by bubbling a gas 
* mixture, 95 per cent oxygen and 5 per cent carbon 
dioxide, through both chambers. Samples were with- 
drawn from both chambers at the beginning of each 


© experiment and at 30 minute intervals for a period of 2 


“hours.. Radioactivity in each sample was determined 
with a Unilux II liquid scintillation spectrometer. 

In 45 experiments, the solution added to the small 

- chamber contained a measured amount of “C-.- 

methionine as tracer. In 15 of these experiments the 

total concentration of. -methionine was 10 mM. per 

liter. In 15, 20 mM. per Titer of -methionine was used; 
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Table III. Rates of exchange of various amino acids, 
in a concentration of 10 mM. per liter, across the 
human term amniochorionic membrane 





No. of Rate of exchange 
Amino acid experimenis (uM Ihr. icm?) 
Glycine 18 10.3 
p-Alanine 13 6.5 
L-Alanine 13 7.0 
p-Valine 10 6.1 
t-Valine 10 7.7 
p-Leucine 10 7.7 
L-Leucine 10 7.1 
D-Methionine 9 5 
t-Methionine k , 9 6.3 
-Histidine 10 7.8 
p-Phenylalanine ` 11 6.4 
L-Phenylalanine ll 5.9 


in the other 15, 30 mM. per liter. Within each group of 
15 tests, the amount of tracer was varied (Table I). 
Thus, total concentration of the amino acid and 
amount of radioactive tracer were varied together and 
independently. In an additional six experiments “C 
L-methionine (25 pCi per liter) was placed in the 
solution i in one chamber and *H-L-methionine (125 Ci 
per liter) in the other, with a total concentration of 10 
mM. per liter of L-methionine (Table II), The purpose 
of this group of experiments was to determine whether 
or not exchange would occur in both directions across 
the membrane. 

In the second phase of the study fresh amnio- 
chorionic membranes were used in the two-cham- 
ber arrangement as described above. Various amino 
acids (Table IIL), in a concentration of 10 mM. per 
liter, were added to Locke’s solution in the two com- 
partments and 25 pCi per liter of the appropriate 
4C isotope were placed in the solution in the small 
chamber. In each instance, the Locke's solution was 
buffered to the isoelectric point ‘of the amino acid 
being used. Sampling and determination of radioactiv- 
ity in each sample were performed as before. 

The third part of the investigation consisted of 
measurement of exchange through umbilical cords. 
Immediately after delivery, sections of term umbilical 
cord, varying from 12 to 42 cm. in length, were excised 
and examined for the presence of three vessels and the 


‘absence of apparent defects, and the vessels were 


cannulated with modified thin-walled 14 gauge nee- 
dles. The modification consisted of cutting off the 
pointed ends of the needles, rounding off the edges, 
and securing two epoxy beads on the shafts. In the first 
94 experiments, only the veins were cannulated. The 
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Table IV. Rates of exchange of glucose (5.5 mM. per liter) and of mannitol (5.5 mM. per liter) across the cord 
and across the amniochorion 






Rate of exchange 
(uMihr.lem.?) - 


Umbilical cord: 
Glucose Vein — bath 0.326 
Bath — vein 0.187 
Mannitol Vein — bath 0.348 
Bath — vein 0.130 
Amniochorion: i : 3 
Glucose Amnion —> chorion . 4.33 
Chorion —> amnion 4.29 
Mannitol Amnion — chorion , 3.24 
Chorion —> amnion 3.50 





cannulas were connected by means of tubing to a 
reservoir containing 1,000 ml. of Locke’s solution 
maintained at 37° C. The Locke’s solution was circu- 
lated through the umbilical vein at a flow rate of 150 
ml. per minute by means of a Harvard Apparatus 
Peristaltic Pump while the cord was immersed in a bath 
containing 500 ml. of Locke’s solution at 37° C. 
Transfer of glucose, 5.5 mM. per liter of solution, with 
“C-glucose as tracer being placed alternately in the 
perfusate reservoir and in the immersion bath, was 
measured in 22 experiments. Samples were obtained 
from both reservoir and immersion bath at the start of 
each experiment and at 30 minute intervals for 24 
hours. Radioactivity in each sample was determined as 
described above, and exchange calculated by-use of the 
derivation of McKay's law. Because of the possibility 
that glucose might be metabolized by cells in the cord, 
its rate of exchange was compared to that of mannitol 
as determined in 24 experiments with the same 
protocol. ‘These exchange rates were then compared 
with rates of transfer of glucose and of mannitol across 
human term aminochorionic membranes. The latter 
measurements were performed with the two-chamber 
system in 48 experiments. 

Rates of exchange of water, in two different 
concentrations, across the umbilical cord were deter- 
mined. In 24 experiments, ordinary Locke’s solution, 
containing 55 moles of water per liter (equivalent to 
water concentration in amniotic fluid), was utilized. In 
an additional 24 experiments, the Locke’s solution was 
modified by the addition of sucrose so that the 
concentration of water was 46 moles per liter, ap- 
proximating water concentration in fetal blood. In all 
of these experiments tritiated water was used as the 
isotopic tracer for movement of water. 

After considerable trial and error, we were able 
finally to cannulate the umbilical arteries successfully. 
The perfusate was then pumped in a pulsatile flow at 


220 ml. per minute thréugh the two arteries simul- 
taneously and returned via the single dmbilical vein, in 
which flow was nonpulsatile, to the reservoir for 
recirculation. With the use of this model in 10 ex- 
periments, transfer of water across the umbilical cord 
was again determined. 


Results 


The formula (derived by Myers and Prestwood’ 
from McKay’s* law) used to calculate rate of exchange 
is given in the beginning of this article. Accordiag to 
the authors, the formula is valid for isotopic exchange 
in a stable homogeneous system. In the formula, R is 
the constant rate of exchange of molecules of mea- 
sured substance; t is time; A is concentration of the 
substance in the compartment initially containing the 
isotopic tracer; B is concentration of the substance in 
the other compartment; and F is the fraction exchange. 
Sp represents specific activity at time t in the compart- 
ment with the initially untagged substance and the 
subscripts 0 and œ refer to zero time and at isotopic 
equilibrium, respectively. 

In Table I the calculated rates of exchange of 
L-methionine across a cellulose membrane in three 
different concentrations are shown. For each concen- 
tration of L-methionine, the amount of isotopic tracer 
was also varied. The rate of exchange of -methionine 
was dependent upon total concentration of the amino 
acid and independent of the amount of isotopic tracer. 

Table II depicts the rates of exchange of L- 


across the cellulose membrane in ‘six experiments in 
which unidirectional exchange was determined in both 
directions by using two different isotopic tracers. As 
shown, exchange occurred in both directions and rate 
of exchange in one direction across the membrane is 
equal to that in the other direction in a stable ho- 
mogeneous system. a 


. 


-~ 


methionine, in a concentration of 10 mM. per liter, « 


©. 
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Table V. Rates of exchange of water across umbilical cords, vein alone perfused, with tritiated water as tracer 





Concentration of water 
in Locke’s solution (MIL.) - 


Rate of exchange 
(M/hr./em.?) 





55 . Umbilical vein —> bath 0.019 
55 Bath — umbilical vein 0.018 
46 Umbilical vein -> bath 0.016 
46 z Bath — umbilical vein 0.014 





Table VI. Rate of exchange ‘of water across umbilical 
cords, arteries and vein cannulated 


2 


Rate of 
exchange 
(M Ihr. /cm.?) 









Direction of , 
measured 
exchange 


Concentration of 
water (M/L.) 








55 . Vessels — bath 
55 Bath — vessels 


0.031 
0.033 





Having thus demonstrated that the formula for 
calculation of constant rate of exchange is valid, and 
that exchange does occur in both directions across a 
membrane, I proceeded with further measurement of 
exchange acrogs human fetal membranes. In Table II 
are given rates of exchange of various amino acids, 
including D- and L-isomers where practicable. The 
amino acids studied are listed in progressive order of 
molecular weight. There is no différence between rates 


- of exchange of D- and L-isomers. Except for glycine, « 


the smallest amino acid, there is no constant variation 
‘in exchange. rate relative to molecular size. 

Initiating a study of transfer through the umbilical 
cord, rates of exchange of the solutes glucose and 
mannitol were determined. Table IV shows the rates 
for these two substances in each direction across the 
cord. For comparison, rates for glucose and mannitol 
transfer across the amniochorionic membrane were 
measured and are listed in the table. Measured transfer 
rates of glucose and mannitol from umbilical vein to 
bath are considerably greater than those in the 
opposite direction. Rates of passage of these substances 
across the amniochorion are approximately 10 times 

* faster than through the cord. 

In Table V are shown calculated rates of exchange of 

water between umbilical vein and immersion bath with, 


e regular and modified Locke’s solution. The differences 


between rates of water transfer from vein to bath and 
from bath to vein are consistent with—but of much less 
magnitude than—was. found with glucose and man- 
nitol. The 10 experiments in which both arteries and 
vein were cannulated and perfused provided a calcu- 
lated rate of water exchange given in Table VI, 


approximately 1.7 times faster than with the vein alone 
cannulated. 


Comment 


The fact that two- and threefold increases in total 
concentration of an amino acid resulted in two- and 
threefold increases in calculated rate of exchange 
across a membrane represents experimental confirma- 
tion of the validity of McKay’s law and of the formula 
derived therefrom., Since exchange rate varies with 
total concentration of a substance and is not affected by 
a threefold increase in amount of isotopic tracer, 
clearly exchange is not the same as diffusion. If the 
radioactive isotope diffused through the membrane in 
response to a gradient of the isotope between the two 
compartments it might be expected to diffuse more 
rapidly with a higher gradient rather than with a 
greater concentration of its nonradioactive isotope 
which had no gradient across the membrane. Those 
experiments in-which different radioactive isotopes 
were placed on opposite sides of the membrane 
demonstrate that exchange does occur in both direc- 
tions and at equal rates in a homogeneous system. 

Battaglia and Hellegers® reported that permeability 
constants for several oligosaccharides and pentoses, as 
determined by their transfer through the human 
chorion laeve in vitre, were not significantly different 
from one another. The finding reported here that 
the human amniochorion does not demonstrate 
stereoisomeric specificity relative to transfer of D- and 
L-amino acids is further evidence for passive transfer 
mechanisms through this membrane. There is to date 
no evidence of active transport across this membrane 
of any substance studied. 

Glucose, mannitol, and water were all found to 
traverse the umbilical cord in vitro. The fact that 
transfer rates of these substances through the cord are 
slower than those across the amniochorion may be 
due to difference in thickness of the two membranes. 
The observation that rate of exchange of water was 1.7 
times greater in those experiments in which all three 
cord vessels were perfused than in those in which only 


Volume 124 
Number 8 


‘ 
the vein was cannulated demonstrates that the design 
of the experimental model is important. Because of 
this variability, the data presented do not permit 
mathematical extrapolation to the in vivo situation. 
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They do strongly suggest, however, that water may 
move from amniotic fluid through the cord to fetal 
blood and that small amounts of glucose may cross in 


the opposite direction. 
s 
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Discussion 


Dr. W. L. Jounson, Buffalo, New York. Dr. Scoggin 
has presented a series of experiments testing the 
hypothesis of active transport across the human 
chorioamnion. His results fail to show evidence of 
active transport in the system used. He has given us 
firm evidence that the isotopic technique of measuring 
transfer rates of substances across a standard mem- 
brane is valid by demonstrating in a series of experi- 
ments that the rate of exchange of -methionine is 
dependent upon total concentration of amino acid and 
independent of the isotopic tracer used. 

The biologic membrane (human chorioamnion) was 
stretched between two plastic chambers and rates of 
exchange measured of amino acids comparing the 
dextro- and levo- isomers. Other investigators have 
reported more rapid transfer of the naturally occur- 
ring L-histidine than the p- isomer. The concept of 
active transport would explain the increased concen- 
tration of amino acids in the fetal circulation compared 
to that in the maternal circulation. Dr. Scoggin’s results 
fail to show any difference between transfer rate$ of 
the p- and L- isomers used, however, specific compari- 
son was not made between b- and L-histidine. Unless 
histidine reacts or metabolizes differently from the 
other amino acids, one would anticipate that it would 
behave similarly to the others compared in this system. 
Is there a specific reason why histidine was not tested? 

A standard nonviable membrane would be expected 
to function as a simple diffusion membrane without 
active transport. A living biologic membrane may 
facilitate active transport within the same in vitro 
system. Is there evidence available that the membrane 
at the completion of these experiments is alive and 
metabolically active? Tissue experiments using a War- 
berg apparatus would give us assurance that these rates 
are being measured in a living system and not a dead 
membrane simply acting as an agent for passive dif- 
fusion. 


H. A.: Transfer of p- and t-histidine across the human 

placemta, Am. J. OBSTET. GYNECOL. 73: 589, 1957. 

5. Kelly, W. T., Hutchinson, Ñ. L., Friedman, E. A., and 
Plentl, A. A.: Placental transmission of tritium and 
carbon-14 labeled histidine enantiomorphs in primates, 
Am. J. Osster. GyNEcOL. 89: 776, 1964. 

6. Battaglia, F. C., and Hellegers, A. E.: Permeability to 
carbohydrates bf human chorion laeve in vitro, Am. J. 
OBSTET. GYNECOL. 89: 771, 1964. 

. 

Dr. Scoggin’s third set of experiments, that of 
transfer rates across the umbilical cord, showed all 
substances tested to cross slower than across the 
chorioamnion. Since the rate-controlling factors across 
a membrane are those of pore size, surface area, 
membrane thickness, molecular size and charge, corn- 
centration gradient, and hydrostatic pressure, I would 
agree that the lower transfer rates ‘in this system 
probably are due to increased membrane thickness. 
May not the increased rate of transfer from umbilical 
vessels to bath be explained by the increased hydrostat- 
ic pressure used to pump solution through the vessels? 
Was this pressure differential measured and could it 
account for the differences in exchange rates? Similar- 
ly, may not the increased exchange noted when all 
three vessels were used, compared with the experi- 
ments where one vessel was used be explained by the 
increase in surface area of the vessel walls, thereby 
increasing the rate of transfer in this system? 

Dr. Scoggin is certainly to be congratulated on this 
work and on increasing our knowledge about this 
important topic of fetal membrane dynamics. 

Dr. RaLrH M. Wynn, Chicago, Illinois. Studies of 
maternofetal transfer have largely neglected the para- 
placental membranes or, at best, included the data 
with those relevant to the main placental structures. 
Nevertheless, advances in perinatal medicine have 
heightened our awareness of the importance of these * 
membranes and their associated fluids. In this respect, 
Dr. Scoggin’s paper is both timely and significant. 

The present study attempts to distinguish active 
from passive diffusion and diffusion in general from” 
total exchange. I agree with Dr. Scoggin’s major 
conclusions but merely raise a few questions about the 
experimental design and the interpretation of the data. 

In each set of three experiments, the values of Sp, 
must be in the ratios of 1:2:4 because the quantities of 
tracer are, respectively, 25, 50, and 100 uc per liter. 
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Fig. 1. Amnion incubated with adenosine monophosphate. 
Reaction products are deposited lightly on microvillgus 
surface and heavily on lateral intercellular membranes. 


Since the term 


is nearly constant in all experiments, the ratios of S, 
in each set of experiments must also be 1:2:4. Since 
doling the concentration of the tracer doubles its 
rate of transfer, the tracer thus appears to move on its 
own concentration gradient. The formula is iricom- 
plete, however, in that it lacks a constant factor for* 
conversion of the fractional transfer of tracer to total 
rate of exchange of all molecules in micromoles per 


hour per square centimeter. Thus . 
. loge ( ii 2 ) 


should be approximately —3.7K. 

The data purport to show that the rate of transfer-is 
independent of the concentration of tracer but propor- 
tional to the concentration of untagged molecules. The 
calculations that I have just made, however, show that 
the transfer of tracer does depend on its concentration. 
Why then are the calculated rates of transfer constant 
in each of the three experiments in each set? The 
answer is probably because S,/S,, is a ratio that 
remains constant, with Sẹ doubling as S,, doubles. 
Thus the design of the experiment does not provide an 
unequivocal distinction of diffusion from total ex- 
change. This answer could be provided by a calculation 
of the rate of appearance of the tracer in the initially 
unlabeled compartment in relation to the quantity of 
tracer used. i 

Dr. Scoggin’s data showing equal rates of transfer in 
each direction of radioisotopes and of optical isomers 
are consistent with passive diffusion. What then is the 
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mechanism for maintaining the hypotonicity and low 
concentration of sodium in the amnioic fluid at the 
same time as the high. concentrations of creatinine, 
urea, and urate in late pregnancy? Simple diffusion 
should lead to equilization of concentrations between 
amnioic fluid and maternal blood unless the rate of 
input into the amnioic fluid exceeds the rate of 
diffusion. 

Some years ago, we localized, by electron micros- 
copy, nucleoside triphosphatases to the amnionic 
epithelium (Fig. 1). These enzymes, however, are 
normally associated with active transport. If the 
amnion is devoid of active transfer, its sodium pumps, 
which are ATPase-related, may function in the 
metabolism of the individual cell rather than in 
transfer across the full thickness of the epithelial 
membrane. 

With respect to Dr. Scoggin’s studies of the cord, the 
greater movement of sugars out of the perfused 
structure, as compared with movement into it, might 
represent filtration in response to the hydrostatic 
pressure in the blood vessels, but other data show equal 
movements of water out of and into the cord. The 
perfusion medium, Locke’s solution, has no oncotic 
pressure and the perfusion pressure, though not 
specified, must have been appreciable. 1 would expect 
the perfused cord to become edematous and lose water 
to the bath, but the calculated transfers do not support 
my guess. 

Dr. Scocen (Closing). In response to Dr. Johnson’s 
questions, there was a specific reason why p-histidine 
was not tested. In the studies done with the placental 
membrane by Plentl and others, they labeled their own 
D- and L-histidine. Unfortunately, I do not have the 
facilities to do this, and after starting on this series 
of experiments, it became apparent that labeled 
p-histidine was not commercially available. Therefore, 
I had to go around with all the other amino acids and 
simply test the available labeled L-histidine. 

In response to Dr. Johnson’s second question, there 
is evidence available that the membrane is alive and 
metabolically active at the completion of these experi- 
ments." Basically, Brame and his colleagues mea- 
sured oxygen consumption by the amnion both at the 
beginning and at the end of the experiments and 
found that the oxygen consumption was real and in the 
area of about 0.7, which is suggestive of viability. He 
did some other studies which I will mention in relation 
to Dr. Wynn’s question. 

Pressure differential certainly could be important. 
My personal feeling is that the design and the need for 
the perfusion of all three vessels is the major difference 
as pointed out by Dr. Wynn. When all three vessels 
were cannulated, there was not any real difference 
between transfer in one direction or the other of water. 
Measurements were taken in these latter experiments 
of perfusion pressures with perfusion between 225 and 
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250 ml. per minute through the three vessels simul- 
taneously. The pressure within the vessels was approx- 
imately 10 to 12 mm. Hg. I would agree with Dr. 
Johnson that the increased transfer when all three 
vessels are perfused was due to the increased area and 
the increased amount of perfusate. Our measurement 
of area was the outside area of the cord. We were not 
able to measure the inside area or the surface area of 
the vessels themselves. f 

Dr. Wynn again raises the question of diffusion vs. 
exchange, and I would say with regard to his final 
remarks that our calculations were indeed made from 
the appearance of the tracer in the initially untagged 
compartment, as he suggested should have been done. 

The presence of enzymes in the amnion is well 
established by Dr. Wynn in his studies. Also in 1970 Dr. 
Brame, in transfer studies, showed that there was 
indirect evidence for the presence of enzymes because 


Fetal membrane gynamics 831 


enzyme poisons affected the consumption of oxygen, 
as might have been expected if enzymes were present. 

The cord, finally, does not lose water, as Dr. Wynn 
thought it might do, but actually in fact picks up a little 
water during these experiments. Initial measurements 
were made after a period of equilibration because the 
cord actually increases in volume and weight by about 
30 per cent during the experiments. 
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Neurohormonal control of gonadotropic secretion 


in primates 


R. L. VANDE WIELE, M.D. 
New York, New York 


With immunohistochemical techniques, products from both the parvicellular system (such as 
Gn-RH) and from the niagnocellular system (vasopressin, oxytocin, and neurophysins) have been 
shown to be present in the neurons ending around the hypothalamopituitary portal capillary 
system. A neurosurgical technique for prolonged collection of pituitary stalk blood has been 
developed. Gn-RH, vasopressin, and neurophysins have been found in large amounts in pituitary 
stalk, blood. Gn-RH levels were found to vary in a pulsatile fashion, thereby providing direct 
evidence for hypothalamic modulation of the discharge of LH by the pituitary. The finding of 
large amounts of estrogen-neurophysin i in portal vein blood adds further evidence to the hypothesis 
, that “estrogen” neurophysin may play a role in the control by the hypothalamus over the secretion 


of gonadotropins. 


ANATOMICALLY and physiologically, the female re- 
productive system is composed of three basic. 
elements—the hypothalamus, the pituitary, and the 
ovaries. The pituitary controls the ovaries by the 
secretion of follicle-stimulating hormone (FSH) and 
luteinizing hormone (LH); 
gonadotropic, secretion through the important feed- 
.back role of the gonadal steroids. Communications 
between the pituitary and the ovaries, and reciprocally 
between the ovaries, the hypothalamus, and the 
pituitary, is via the peripheral circulation inte which 
pituitary and gonadal hormones are secreted. The 
communication between the hypothalamus and the 
pituitary is, however, much more complex, and is 
illustrated in Fig. 1. As was shown initially by Scharrer 
and Scharrer, ' the posterior pituitary (or pars nervosa) 
is a direct prolongation of the hypothalamus. 
Neurohormones (oxytocin, vasopressin, and related 
peptides such as the neurophysins) are transported 
directly to the posterior hypophysis within axons which 


From the Department of Obstetrics and Gynecology, 
College of Physicians & Surgeons, Columbia University. 


This work supported by NIH Grants 1P01 HD 65097, 
i STI HD 00013, and 5P01 HD 06132 and a Ford 
F oundation Grant. 


Presented at the Eighty-sixth Annual M eeting of the 
American Association of Obstetricians and Gynecologists, 
Hot Springs, Virginia, September 4-6, 1975. 


Reprint address: Dr. Raymond Ł. Vande Wiele, 
Department of Obstetrics and G'mecology, Columbia 
University College of Physicians and Surgeons, 630 W. 
168th St., New York,"New York 10032. 


the ovaries regulate 


832 


iy 


originate from the supraoptic and paraventricular 
hypothalamic nuclei and are part of the magnocellular 
system. In contrast, neuronal pathways play only an 
unimportant role in the relationship between the 
hypothalamus and the anterior pituitary (or pars 
distalis); the hypothesis advanced by Harris*—that 
anterior pituitary secretion is controlled by neurohor- 
mones elaborated in the brain and transported to the 
pars distalis by vascular pathways—is now generally 
accepted. Most of the blood supplying the pars distalis 
is carried within the hypothalamopituitary stalk by long 
portal vessels originating from a primary capillary bed 
in the median eminence of the hypothalamus.’ Other 
vessels, the short portal vessels, take their origin from a 
primary capillary bed situated in the lower infundibu- 
lar stem. Most of the pituitary stalk blood has therefore 
transited through a region of the hypothalamus known 
to contain high concentrations of substances which 
have been shown to stimulate the secretion of hor- 
mones by the pituitary. Some of these neurochormones 
have recently been isolated in pure form and their 
structures identified. An example is the gonadotro- 
pin-releasing hormone (Gn-RH, LH-RH), a decapep- 
tide isolated from sheep hypothalami.* Histochemical 
techniques using antibodies raised.to synthetic Gn-RH 
have shown that this decapeptide, or a compound with 
identical immunologic properties, can be found in high 
concentrations around the portal capillaries in the 
median eminence.® 
By means of similar immunohistochemical tech- 
niques, neurohormones such as neurophysins, oxyto- 
cin, and vasopressin can be traced along the entire 
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Fig. 1. Schematic diagram of the hypothalamopituitaty axis. (Reprinted “with permission from 


Frohman, L. A.: ‘Hospital Practice 10: 54, 1975.) 


hypothalamic magnocellular system and into the pos- 
terior pituitary. Recently, we made the surprising” 
finding that: these neurohormones, which were 
thought to be exclusively posterior hormones, also — 
accumulated in the external layer of the median 
eminence around the portal vessels® (Fig.-2). This 
finding was of great interest because it indicated a 
possible alterriate route of transport for hormones 
originating in the magnocellular system and suggested 
a possible direct role for these posterior pituitary 
. hormones on the function of the anterior pituitary 
gland itself. Specifically, this finding provided an 
anatomical basis to explain reports in the literature’ of 
a possible role of vasopressin on growth hormone and 
ACTH secretion or of oxytocin on reproductive 
function. . 
Recent studies from our laboratories have presented 
evidence for a ‘role of neurophysins ` in reproductive 
. processes. As in other endocrine areas, the sudden 


ė . 


rapid progress in this field became possible as a result 


of the introduction of radioimmunoassay techniques 
which made it possible to detect neurophysins in small 


volumes of peripheral blood.* Radioimmunoassay3 , 


have been developed for two separate neurophysins: 
one called “nicotine” neurophysin and: the other 


called “estrogen” neurophysin, The administration of - 


nicotine oy experimentally induced -hemorrhage in- 


creases the circulatory levels of “nicotine” neurophysin ` 
Ty. p 


(without a concomitant change in the secretion of 
“estrogen” neurophysin); vice -versa, estrogens will 


increase “estrogen” neurophysin-in peripheral blood, * 


while “nicotine” neurophysin levels remain un- 
changed: When neurophysins were assayed daily 
throughout the menstrual cycle; it was found that, at 
midcycle, the ovulatory surge of LH was invariably 
accompanied by a release of “estrogen” neurophysin. z 
Since it is well established that i in primates, as wel as in 
other species, the surgelike (midcycle ovulatory) secre- 
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a> Fig. 2. Distribution of neurophysin in a coronal section (X43) of monkey hypothalamus at the level of 
the median eminence and pituitary stalk, by immunoperoxidase technique. Intense staining is seen 


in the external layer of the median eminence (arrow). SOT; Supraopticohypophyseal tract; AP; 


anterior pituitary, V, third ventricle; v, cross-section of a portal vessel. 


tion of LH is controlled by estrogens,’ " the finding of 
a midcycle peak of “estrogen” neurophysin raised the 
possibility that neurophysins may be related to the 
*positive feedback effect of estrogens upon LH. Fig. 3 
illustrates a study in which estrogens were adminis- 
tered to ovariectomized rhesus mankeys to evaluate the 
effect of such treatment upontthe secretion of LH and 
“éStrogen” neurophysin. The results clearly show that 
there is a closetemporal correlation between the rise in 
LH and the rise in “estrogen” neurophysin, and that 
the latter one invariably precedes the LH surge by a 


sl 
few hours. 


` Although evidence at hand suggested that Gn-RH 
was, in the primate also, the neurohormone responsi- 
ble for the release of FSH and LH, direct corrobora- 
‘tion of this hypothesis could be obtained only by 
demonstration of significant amounts of Gn-RH in 
*pitditary portal blood. Similarly, before we could assign 
a role to oxytocin, vasopressin, or neurophysin in the 
control of anterior pituitary secretion, it was necessary 


* to demonstrate that these substances were present in 


large amounts in pituitary stalk portal blood. The study 
of the contents of portal vein blood was obviously an 
important key to our understanding of hypothalamic 
control of the pituitary and therefore we embarked on 
an attempt to collect pituitary stalk portal blood in 
rhesus monkeys. z 

The surgical approach to the pituitary stalk in rhesus 


monkeys presents ‘certain difficulties not seen in 
rodents. Indeed, the pituitary gland is almost entirely 
encased in the bony sella and this bone is quite thick. In 
our studies, we approach the pituitary stalk via the 
transorbital route, a route which has the advantage of 
not disturbing either the brain or the stalk during the 
procedure. In the first step, the globe, muscles, and 
retro-orbital fat are removed from the orbital fossa. 
After drilling through the bone, part of the chiasm is 
resected,.the ophthalmic artery is cauterized and 
sectioned, and the dura is exposed and cut. At this 
point the entire pituitary stalk can be visualized, 
including the long portal vessels on its surface. 

In a first series of experiments, pituitary stalk portal 
blood was collected with microcannulas introduced 
into single-portal vessels. The technical difficulties 
involved in such a cannulation can be appreciated if 
consideration is given to the fact that the diameters of 
these vessels range from 40 to 60 micrometers. 
Analysis of the collected samples revealed several 
important and some quite surprising findings. Sig- 
nificant levels of Gn-RH were found and the hormone 
in portal blood was immunologically ndistinguishable 
from synthetic Gn-RH. Both “estrogen” and “nicotine” 
neurophysins were detected. Their levels in portal 
blood were higher than those observed in simultane- 
ously collected peripheral bloods (Table I).6 These 
findings confirm our initial hypothesis that neurophy- 


Volume 124 
Number 8 





z 


N 


3 








iwy bu HI WWS¥ Id 


ie] 





PLASMA NEUROPHYSIN ng/mi 


LL 1. L tL 4 —t 





$ (0 
O 4 8 Z 16 20 24 28 32 36 40 44 48 


HOURS 


Fig. 3. LH and “estrogen” neurophysin (ESN) secretion 
fcllowing injection of estradiol benzoate (EB) to ovariec- 
tomized rhesus monkeys. 


sins are secreted into pituitary portal vessels and that 
tkey, therefore, may play a role in the control of 
anterior pituitary secretion. The exact nature of this 
role remains to be determined. Of particular sig- 
nificance were the high levels of vasopressin found in 
pituitary stalk blood, since these findings revived the 
possibility, suggested several years ago, that vasopres- 
sin may act as an ACTH-releasing hormone. Initial 
evidence in favor of this hypothesis was derived from 
experiments in which ACTH release was observed 
following the systemic administration of large amounts 
of vasopressin.” However, doubts had been expressed 
about the physiologic significance of these experi- 
ments. It was also argued that in physiologic and 
pathologic circumstances, the increased secretion of 
ACTH was not accompanied by any of the other 
known biologic effects of vasopressin, which were to be 
expected if vasopressin were the factor responsible for 
ACTH release by the pituitary. These criticisms do not 
apply to our observations. Vasopressin in the pituitary 
portal vein blood reaches the pituitary without further 
dilution or metabolism and the concentrations ob- 
served by us could be sufficient to produce ACTH 
release by the pituitary, while insufficient to produce 
syiemic effects. Further studies will be necessary to 
establish without doubt the role of vasopressin as an 
AtCTH-releasing factor. 

Although these experiments clarified certain aspects 
of the control of the hypothalamus over the pituitary, 
the approach used did not allow us to collect blood for 
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Table I. “Estrogen” neurophysin, “nicotine” 
neurophysin, vasopressin, and gonadotropin- 
releasing hormone measured by radioimmunoassay 
in simultaneous samples of rhesus monkey systemic 
venous blood and of pituitary stalk blood (from 
single portal vessels for ESN, NSN, and VP, 

from whole stalk blood for GN-RH)* 
















ES-NP NS-NP VP Gn-RH 





(ng./ml.) | (ng-/ml.) (pg. /ml.) (pg. /ml.) 
os x 
557 1.4 124 44 100 — = — — 
561 3.0 25 2.0 10 35 11,000 — — 
564 46 240 2.1 88 50 16,000 — — 
448 2,2 28 2.0 48 40 14,500 — — 
607° U 77 
596 ° U 7 
603 . U 6l 
572 U. 40 


*Abbreviations: ESN, estrogen neurophysin; NSN, nicotine 
neurophysin; VP, vasopressin; Gn-RH, gonadotropin- 
releasing hormone; U, undetected. + 


. 


prolonged periods of time and in this way to determine 
whether Gn-RH was secreted at a tonstant rate or ina 
pulsatile pattern. This question was of importance 
since it is known that tonic secretion of LH and FSH 
représents the integration of episodic pituitary dis- 
charges.” This episodic pattern of secretion has been + 
observed in all animals that were studied and is most 
pronounced in castyated animals. In oophorec- 
tomized rhesus monkeys,*the frequency of pulsatile LH 
release varies from 1 to 3 hours, as is shown in Fig. 4. 
Since the cannulation of single-portal vessels would not 
permit us to collect blood for significant periods of 
time, our experimental approach was modified: After 
heparinization of the animal, the stalk was cut at the 
level of the diaphragm sellae with microscissors, and a 
micromanipulator was used to fit a collector over the 
stalk. The collector was then connected to an exfusion 
pump which was set at a rate of 25 to 40 microliters per 
minute. An air-embolator technique’* was used to 
separate segments of blood, thus preventing mixing. ` 
With this technique, pituitary stalk blood samples were 
collected continuously for periods of up to 8 hours. 
During the collection of blood, the animals were, * 
sedated with phenobarbital or sernylan and in earlier 
experiments we had shown that this treatment does not 
interfere with the pulsatile release of LH in ovariec- 
tomized monkeys. The results of these experiments 
indicate that Gn-RH release into pituitary stalk portal 
blood is clearly pulsatile in nature." An example of a 5 
hour portal blood collection in an’ ovariectomized 
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Fig. 5. Results from a 5 hour pituitary portal blood collection 
in an ovariectomized rhesus monkey. Gn-RH levels were 
measured by radioimmunoassay. The arrows indicate the 
time of injection of sernylan and pentobarbital. Ez, Estradiol- 
178, 1,000 ng. 
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monkey is illustrated in Fig. 5. Unfortunately, the 
section of the pituitary stalk that is necessary for the - 
blood collection procedure does not allow a direct 
comparison of the Gn-RH pulses in portal vein blood — 
and the pulses of LH in peripheral blood. However, 
the results indicate that the time intervals between 
Gn-RH pulses in pituitary stalk blood are within the 
range of those observed for LH in ovariectomized 
monkeys. In a series of experiments to be reported, a 
systemic dose of estradiol was given during continuous 
collection of pituitary portal blood. This dose simulates 
estrogen levels seen during the early follicular phase 
and has been shown to depress circulating levels of LH 
in the rhesus monkey.” LH decrease is rapid and 
occurs within minutes after the administration of 
estradiol. Surprisingly enough, in our experiments, the 
administration of estradiol did not produce a decrease 
of Gn-RH in pituitary stalk blood (Fig. 5). These 
unexpected results are certainly intriguing. Similar 
types of results were reported by Seyer and Reichlin™ 
in man, using a bioassay for Gn-RH in peripheral 
blood. If these observations are confirmed, it may be 
concluded that estradiol exerts negative feedback 
effects directly on the pituitary gland, thereby render- 
ing the hypophysis unresponsive to Gn-RH stimula- 
tion. l 
Much remains to be learned about neuroendocrinol- 
ogy of reproduction, but patterns of controls start to 
emerge. The hypothalamus controls pituitary FSH and 
LH secretion through the neurosecretion of Gn-RH 
(LH-RH) which reaches the pituitary via the long 
portal veins of the pituitary stalk. It remains uncertain 
whether there are hypothalamic factors other than 
Gn-RH stimulating the synthesis and release of FSH 
and LH. Current facts are consistent with the theory | 
that, there is only a single factor, Gn-RH, responsible 
for the control of both FSH and LH. The control of 
gonadotropin secretion by Gn-RH is not a simple one 
and there is ample evidence that the response of the 
pituitary io Gn-RH is modulated by a number of other 
factors, including the effect of estrogens upon pituitary 
sensitivity. This complexity of the pituitary response 
greatly limits the usefulness of the administration of 
Gn-RH as a test for pituitary function. Our finding of a 
pulsatile secretion of Gn-RH into the portal vein 
system makes it likely that the pulsatile secretion of 


` FSH and LH results from a pulsatile input from the 


hypothalamus. 

The role of neurophysins in the control of pituitary. 
function remains to be clarified. Our finding of large. 
amounts of “estrogen” neurophysin in pituitary portal 
blood, together with the cyclic changes in the levels of 
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i “estrogen’ 
makes it likely that “estrogen” neurphysin plays a role 
in the positive feedback of estrogens upon LH release. 

It must be noted that “estrogen” and “nicotine” 
neurophysins are the only hypothalamic neurohor- 
mones that can be conveniently measured in the 
peripheral circulation. The possibility of using “estro- 
gen” neurophysin as an index for hypothalamic 
function and as a method to classify various forms of 
ovarian failures is now being explored in our labora- 
tory. 


neurophysin during the menstrual cycle, 
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The work reported in this paper is based upon the 
studies of my many collaborators in the neuroendo- 
crine unit of the Department of Obstetrics and 
Gynecology in the College of Physicians and Surgeons, 
Columbia Wniversity. Special acknowledgement is 
made to the contributions of Drs. S. Araki, P. W. 
Carmel, I. Dyrenfurth, M. Ferin, A. Frantz, M. K. Hu- 
sain, R, Jewelewicz, M. Warren, and E. A. Zimmerman. : 
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Discussion 


Dr. James WARREN, St. Louis, Missouri. This elegant 
piece of work demonstrates that monkey pituitary 
portal blood can be collected and that its content of 
vasopressin, neurophysin, and GnRh can be quanti- 
tated. This is extremely important because attempts to 
quantitate endogenous GnRH in peripheral blood 
have failed. The work presents several distinct observa- 
tions. (1) Vasopressin concentrations in pituitary portal 
plasma are 300 times peripheral levels, reviving the 
possibility that it may serve a “releasing hormone” role. 
(2) GnRH concentration displays “pulse” at 2 to 3 hour 
intervals which may cause the LH pulses previously 
observed and described. (3) after ovariectomy, baseline 
levels of GnRH are elevated twofold and pulses are 
strikingly higher. (4) Doses of estradiol-178 which 
suppress LH do not suppress GnRH, leading Dr. 
Vande Wiele to suggest that the steroid enacts its 
negative feedback directly on the pituitary gland. 

More indirect studies, done in the past, relating to 
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estrogens, exogenous GnRH administration, and LH 
response have sometimes been confusing and subject 
to subsequent revision. Originally estrogen seemed 
only to suppress LH release. Later, using estradiol 
benzoate, Knobil was able to show an early suppression 
and later an increase in plasma LH in the monkey. 
Radioimmunoassay methods for GnRH in peripheral 
blood have been devised but never validated in terms 
of endogenous levels and, indeed, are held by most to 
be worthless. In terms of estrogen effects on pituitary ° 
sensitivity to GnRH, Barraclough has added estradiol 
to a superfusion system of rat pituitary quarters and 
reported enhanced LH release after addition of 
GnRH. Further, Allen, Mahesh, and co-workers, using’ 
the rat pituitary isolated in situ by stalk section and 
plate insertion, have reported that daily estrogen 
administration enhances LH response to exogenous 
GnRH. While these studies would appear to contradict 
Vande Wiele’s fourth observation, thev are done in the 
rat and the second is a chronic experiment. Data in the 
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primate capable of bringing real understanding of the 
interrelationships of estrogen, GnRH, and LH release 
will be fitted in place only when minute amounts of 
estrogen can be placed stereotaxically in specific areas 
of the central nervous system (especially hfpothalamus 
and pituitary) and the effects on GnRH in pituitary 
portal plasma and LH levels in jugular or other 
peripheral plasma of intact. animals studied over 
reasonably prolonged periods. I suspect this is Vande 
Wiele’s ultimate goal and J-would ask him if thtre are 
any further observations at this time. 

In passing I would mention that we have (as a 
prerequisite to efforts to characterize GnRH receptors 
with photoaffinity labeling GnRH derivatives) studied 
the binding of ™I-GnRH to bovine pituitary cell 
membranes. In the steer there appear to be+ two 
GnRH-binding sites with dissociation constants of 
0.8 x 10-°M7! and 8 x 107M"! or a cooperative 
system with binding in these ranges. Although thè 
species are different, it is interesting that Vande 


““- Wiele’s physiologic GnRh surges ranging up to approx- 


imately 107M and 7 x 107!°M in the monkey with 
and without ovaries, respectively, would be pertinent to 
filling these sites. 

Dr. Brian Litrie, Cleveland Heights, Ohio. I would- 
like to ask two oy three questions for my own education 
and perhaps that of some of the rest of us. 

Ong is, what is neurophysin and is it specific that one 
is estrogen dependent and the other is nicotine sen- 
sitive, or is this just artifact? In other words, is there 


any direct correlation between the estrogen sensitive 7 


*neurophysin and LH for example. 

You tålked about negative feedback to estrogen; was 
there any positive feedback in response to the estrogen 
that you administered? $ 

“And, finally, the selective distribution of estradiol 
throughout the brain,in the rat and in the monkey 
demonstrates a high concentration of estradiol as- 
sociated with the pituitary. There is a much lower 


* selective concentration of estradiol in the region of the 


hypothalamus. There is the possibility that the es- 
tradiol is acting on the pituitary, but why is the selective 
distribution of estradiol so minimal in the hypo- 
thalamus in comparison, for example, to the cere- 
bral cortex? 

Dr. R. A. Munsick, Indianapolis, Indiana. How 


` accurate is your assay system for vasopressin? Does it 


differentiate between arginine and lysine vasopressins? 
Do you happen to know if-it will tell the difference 


+ between arginine vasopressin and arginine vasotocin, 


and did you measufe oxytocin? What exactly was your 
assay system? 

Dr. Wittiam N. Spe.iacy, Gainesville, Florida. 
Currently, most investigators use 100,000 picogram 
injections of Gn-RF to look for separation of reproduc- 
tive dysfunctional states. You report peak levels of 400 
picograms in the hypophyseal stalk blood. Do you 
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think that we are using too high a dose of Gn-RF in the 
clinical hypothalamic-pituitary scudies to be able to 
accurately separate dysfunctions of the hypothalamic 
area? 

Dr. Vanne Wee (Closing). It is correct that the 
frequency of the Gn-RH pulses in the portal vein blood 
does not fit with what we know about tne frequency of 
the pulses of FSH and LH in peripheral blood. We 
have more data than what I have shown; we found the 
same discrepancy in the additional data and therefore 
this is likely to be real. Actually, one should not expect 
a perfect fit between these frequencies. Indeed, a 
similar discrepancy has been found for the frequencies 
of the pulses of ACTH and cortisol, and of LH and 
testosterone. There is ample evidence that the sensitiv- 
ity of the pituitary to stimuli changes with time, and 
therefore one could predict that the frequency of the 
Gn-RH and FSH-LH pulses would not coincide. 

I may have confused you about the experiments in 
which we administered estradiol while collecting portal 
vein blood. The conclusion we drew from these 
experiments was that the mechanism by which es- 
tradiol inhibits LH secretion is not by decreasing the 
secretion of Gn-RH, but, more likely, by making the 
pituitary less sensitive to the Gn-RH stimulus. There is 
other experimental evidence indicating that this is the 
mechanism. 

We have tried to study the feedback effect of 
estradiol upon FSH-LH secretion by implanting es- 
tradiol directly into the hypothalamus. You are obvi- 
ously familiar with all the vagaries of this approach, 
which has often been discussed by Bogdanove. There is 
always the possibility that what we implant in the 
hypothalamus reaches the pituitary and vice versa, and 
therefore we have recently abar.doned this approach. 

Nicotine and estrogen neurophysin can be separated 
by chemical methods. There is virtually no crossreac- 
tion in our radioimmunoassay system between nicotine 
and estrogen neurophysin. This can be clearly dem- 
onstrated by experiments in which nicotine or 
estrogens are administered and both neurophysins are 
measured simultaneously. In experiments in which 
nicotine is administered, there is an increase in the 
nicotine (but not in the estrogen) neurophysin. The 
opposite is found in experiments in which we adminis- 
tered estrogens. 

I am interested in Dr. Little’s findings about the 
receptors for estradiol in the pituitary. We feel that the - 
pituitary plays a much larger role in estrogen feedback 
than was previously realized and your findings are 
further support for our conclusions. 

The assay we use for vasopressin is a radioim- 
munoassay developed by Dr. Hussain at the College of 
Physicians and Surgeons. I must admit that I do not 
know whether the assay would measure both arginine 
and lysine vasopressin but I would guess it does. 

I agree that the amounts of Gn-RH administered 
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to test the responsiveness of the pituitary are un- 
physiologic. There is, however, no way around this 
unless one is able to administer the Gn-RH directly into 
the portal veins. This has actually been done by J. 
Porter who showed that by this route very small 
amounts of Gn-RH will stimulate the secretion of FSH 
and LH. In most experimental situations, however, 
this route of administration is impractical or impossi- 
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ble. If we administer Gn-RH into a peripheral vein, we 
have to administer much larger amounts since by this 
way only a very small amount of Gn-RH will reach the 
portal vein system. This would be true with any 
compound but even more so with Gn-RH since the 
half-life of disappearance from the blood of Gn-RH is 
measured in minutes. 


Rate of transport of radioactive ovum models 
through the oviducts of individual rabbits 


CARL J. PAUERSTEIN, M.D. 
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San Antonio, Texas 7 


The transport of radioactive ovum models of 100, 200, 400, 800, and 1,000 p diameter 
through the oviducts was measured. Four surrogates of a given size were transferred into 
each oviduct 6 hours after injection of human chorionic gonadotropin (HCG). The 
surrogates were located in the oviducts 24, 48, 60, 66, and 72 hours after HCG 
injection with a collimated end-window Geiger-Mueller tube. Thus the time-course of the 
transport af each surrogate, from ampulla to uterus in the same animal, was plotted. The 

. time-course of surrogate transport was directly related to surrogate size. Our data suggest 
that normal tubal patency and ovum transport function can be tested by introducing 


time of arrival at the uterus. 


A TUBAL FACTOR is involved in about one third of 
infertile marriages. Despite the elapse of 60-odd years 
sincé Cary’s! use of Collargol to visualize the Fallopian 
tubes by radiography, and of 55 years since Rubin’s® 
preliminary report of the use of transuterine gas 


“insufflation for the assessment of tubal patency, no * 
- major advances have been’ made in the clinical 


measurement of tubal function. Brocedures in current 
use allow evaluation of thé patency and external 
appearance of the Fallopian tubes, but not of their 
physiologic functions. + 

For the past several years, we have been studying 
ovum transport in the rabbit oviduct, and have evolved 
an admittedly oversimplified hypothetical model of the 
regulation of the rate of transport, which postulates 
that contractions of the myosalpinx are the major force 
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radioactive ovum surrogates of appropriate size into the oviducts and monitoring their 
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Fig. 1. Design of experiment (see text for explanation). - 


driving ovum transport, and that transport rates 
are the resultant of this force working against oppos- 
ing resistances. In support of our efforts to define 
the location and nature of these resistances, our 
laboratories manufactured a plastic ovum surrogate 
made sufficiently radioactive with 5] to be detectable 
through the wall of the intact oviduct.” We then studied 
the transport of these plastic microspheres through the 
oviducts of rabbits killed in groups at various intervals 
after the injection of human chorionic gonadotropin 
(HCG). 5 These experiments revealed that the diame- 
ter of the microspheres is an important determinant of 
transport rate, and suggested that the rate at which 
ovum models of appropriate size were transported 
might provide a useful index of tubal function. This 
premise could not be properly tested by reconstructing 
transport rates from animals killed at intervals, but 
rather required tracking the transport of ovum models 
from ampulla to uterus in the same animal. This report 
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Fig. 2. The per cent of 100x spheres located in the ampulla, 
isthmus, and uterus are plotted for each time interval. Each 
bar represents an individual rabbit. For example, in the first 
rabbit of this group, 50 per cént of the surrogates were in the 
ampulla and 50 per cent were in the isthmus at 24 hours; 100 
per cent were in the uterus at 48 hours. 


describes the results of such experiments and discusses 
the physiologic and clinical implications of the data 
obtained. 


Materials and methods . 


New Zealand white virgin does isolated for at least 30 
days in a controlled environment were used in these 
experiments. The animals were divided into eight 
groups, each containing five animals. All animals were 
given 100 units of HCG injected into a marginal ear 
vein. Animals in Groups 7 and 8 were given an in- 
tramuscular injection of 250 yg of estradiol cyc- 
lopentylpropionate at the same time. Six hours later 
the oviducts were exposed through a vertical midline 
incision, under sodium pentobarbital anesthesia. The 
tip of a microsyringe was introduced 1 to 2 cm. into the 
ampulla of each oviduct via the abdominal ostium. 
Four radioactive plastic ovum surrogates, each contain- 
ing 4 to 6 wCi of I were introduced into each oviduct 
in 1 yl of tissue culture fluid (Fig. 1). The diameters of 
the microspheres tested were: Group I, 100 u; Group 
H, 200 u; Group III, 400 u; Group IV, 600 u; Group 
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Fig. 3. Same conventions used as in Fig. 2. 


V, 800 4; Group VI, 1,000 u; Group VII, 200 p, 
estrogen treated; Group VII, 600 p, estrogen treated. 
Serial laparotomies were performed on each animal 
24, 48, 60, 66, and ¥2 hours after the HCG injection. 
At laparotomy, the genital tracts were scanned with a 
collimated mica end-window Geiger tube, and the 
surrogates were located to within +1 min. The animals 
were killed at the 72 hour laparotomy by an overdose 
of sodium pentobarbital, the genital tracts were excised . 
en bloc and trimmed and straightened, and the final 
position of each surrogate in the excised tracts was 
recorded. i = 
The results were expressed in three ways. (1) The 
location of the surrogates in each animal was plotted as 
per cent of surrogates found in ampulla, isthmus, and., 
uterus at each laparotomy. (2) A composite plot of the 
time-related location of the surrogates was constructed 


by treating the five animals of each group as one, and | 


plotting the per cent of surrogates in each location at 
each time interval for the entire group. (3) Finally, the 
results were expressed as the time of initial entry of 
surrogates of a given size into the uterus, the time of 
entry of surrogates into the uterus of at least 60 per 
cent of the animals in each group, and the time of entry 
of 60 per cent of the total number of transferred 
surrogates into the uterus. l 
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ISTHMUS 


72 Same as 66hrs. 


Fig. 4. Same conventions used as in Fig. 2. 


ee 


Results 


_ Location of surrogates in individual animals. 

Group I—I00 p surrogates (Fig. 2).By 24 hours after 
HCG injection, surrogates had passed beyond the 
ampullary-isthmic junction (AIJ)*in four of the five 
animals and had entered the uterus in one of the four. 
At 48 hours, all 100 p surrogates were beyond the AIJ 
and had reachéd the uterus in three of five animals. By 
60 hours, 100 a spheres had reached the uterus in all 

. animals. . 

Group II—200 u surrogates (Fig. 3). By 24 hours after 
HCG, 200 u spheres had traversed the AIJ in two of 
five‘animals and had entered the uterus in one. By 48 
hours, 200 u surrogates had passed beyond the AIJ in 
all animals and had reached the uterus in three. 

„Surrogates had reached the uterus of all five Animals by 
60 hours after HCG. l 
Group II —400 p surrogates (Fig. 4). Although 400 u 
„ Surrogates had negotiated the AIJ in two animals at 24 
hours, and in all by 48 hours, uterine entry occurred in 
only one rabbit by 48 hours. By 60 hours, they had 
entered the uterus in four rabbits. 

Group IV—600 p surrogates (Fig. 5). The 600 u mi- 
crospheres were beyond the AIJ in only one animal at 
24 hours but were in the isthmus of all animals by 48 
hours. Although these surrogates reached the uterus in 
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Fig. 5. Same conventions used as in Fig. 2. 


one animal by 48 hours, uterine entry in the majority 
of rabbits did not occur until 66 hours. The 600 u 
ovum surrogates perfectly imitated the time course of 
normal ovum transport in the rabbit* even though they 
are about twice as large as the natural ovum with its 
mucin layer. l 

Group V—800 u surrogates (Fig. 6). The 800 u spheres 
traversed the AIJ in four of five animals by 48 hours. 
Surrogates did not reach the uterus in any rabbit until 
66 Hours, and a majority of 800 u spheres never 
entered the uterus. 

Group VI—1,000 yw. surrogates (Fig. 7). Some 1,000 u 
spheres passed beyond the AIJ in two animals at 48 
hours and in three animals by 72 hours. None of these 
spheres reached the uterus by 72 hours. 

Group VII—200 pu surrogates plus estradiol treatment 
(Fig. 8). In this group, estradiol prolonged the delay at 
the AIJ so that all microspheres were still in the ampula 
in three of five animals at 48 hours. Except for a few 
spheres in one animal at 72 hours, however, micro- 
spheres were never found in the isthmus. Any that 
passed the AIJ were found in the uterus. 

Group VIH-—-600 jw surrogates plus estradiol treat- 
ment (Fig. 9). No surrogate passed beyond the AIJ in ` 
the group. 


Composite time-course of surrogate transport. 
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Fig. 6. Same conventions used as in Fig. 2. 
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Table I. Relationship of surrogate size to time of entry into uterus 


Surrogate size 


(u) 


100 24 

200 24 

400 48 

600 48 

800 60 

1000 * 
*Had not occurred at 72 hours. s 


After averaging the data for the five animals of each 
group, trends became apparent. The surrogates fell 
into three classes: (1) 100 and 200 pu, (2) 400 and 600 pz, 
and (3) 800-and 1,000 u. Composite data for represen- 
tatives of each of these classes appear in Fig. 10. 
Thirty-five per cent of 100 p surrogates traversed the 
AIJ 24 hours after HCG. One third of these were in the 
uterus. By 48 hours, all 100 u spheres were beyond the 
A_J and 60 per cent had reached the uterus. Thus, a 
maximum of 40 per cent of these microspheres 
accumulated in the isthmus at any time. 

In contrast, although 92 per cent of 600 u surrogates 
were beyond the ampulla by 48 hours, only 2 per cent 
of them reached the uterus. The other 90 per cent 
were retained in the isthmus. Isthmic accumulation 







Time of entry of 60% of surrogates 
(hr.) 


diminished markedly at 66 hours, at which time more 
than 50 per cent of 600 u spheres were in the uterus. 

Surrogates of 1,000 y.diameter were retained in the 
ampulla. Only 25 per cent were in the isthmus by 72 


hours. None entered the uterus during the 72 hour, 


interval studied. 

Relationship of surrogate size to time of entry into 
uterus. The time of initial entry of surrogates into the 
uterus was directly size related (Table I). Except for 
100 p and 1,000 p surrogates, some surrogates reached 
the uterus in each animal sooner than a majority of the 
total number of transferred surrogates reached the 
uterus in the entire group. For example, only 15 per 
cent of 800 u surrogates reached the uterus, but three 
of the five rabbits contributed to this 15 per cent. The 
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«+ Fig. 8. Same conventions used as in Fig. 2. 


- Effect of Estradiol on Transport ` 
of 600 Micron Surrogates 


Percent of 
Surrogates 


AMPULLA UTERUS + 


100 
50 





a a 
Same as 24 hrs. 
aa Na ee 


Same as 24 hrs. se 
sh Re eee? Ne 
tee i S E L - 
os Same as 24 hrs. 
pote NGS ere 
ses 
_ Same as 24 hrs. 
a Ree TA 


Fig. 9. Same conventions used as in Fig. 2. 
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Fig. 10. Composite per cent distribution for the five animals in 
each of the 100, 600, anc 1000u surrogate groups is plotted. 
The percentages of surrogates in each location are shown on 
the vertical axis, and the time after HCG on the horizontal 
axis. For example, at 24 hours, 65 per cent of 100 surrogates 
were in the ampulla, 25 per cent were in the isthmus, and 10 
per cent in the uterus. Corresponding figures at 48 hours 
were 0, 40, and 60 per cent. í 


1,000 pu spheres never reached the uterus in any 
animal. 


Comment 


Surrogates of 100 to 200 u diameter entered the 
isthmus and uterus by 24 hours after HCG. In contrast, 
400 to 600 u spheres did not enter the isthmus in large 
numbers until 48 hours, and significant entry to the 
uterus did not begin until 60 to 66 hours. Thus, 24 
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hours after HCG the AIJ restricts the passage of 
spheres 400 p in diameter, but does not efficiently 
discriminate against those of 200 p or less. Similarly, 
the isthmus offers resistance to the passage of particles 
400 u or larger, but not to those 200 u or less. By 48 
hours, either isthmic resistance is diminished or the 
propulsive forces begin to overcome it. The fact that 
600 u surrogates are retained in the isthmus until 66 
hours, along with prolonged retention of 800 and 
1,000 u surrogates, favors decreasing resistance rather 
than increased propulsive forces, although both may 
be operative. 

The effects of estradiol are particularly interesting. 
No 600 u surrogate progressed beyond the ampulla of 
animals treated with estrogen. In contrast, although 
estrogen also caused some ampullary retention of 200 
micron spheres, about one third of the 200 yp 
surrogates had traversed the AIJ by 48 hours and all of 
them were found in the uterus. We were fortunate 
enough to observe some surrogates traversing the 
entire isthmus in minutes after passing through the 
AIJ. Thus, estrogen both augments resistance to ovum 
transport at the AIJ and accelerates transport through 
the isthmus. In aggregate these experiments demon- 
strate the presence of two sites of delay of ovum 
passage. One, located at the ampullary-isthmic junc- 
tion, appears to “open” between 24 and 48 hours after 
HCG and is estrogen sensitive. The second, located in 
the isthmus, opened 60 to 66 hours after HCG. 
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Discussion 


Dr. Jack N. BLecHner, Farmington, Connecticut. 
This paper by Drs. Pauerstein and Hodgson is both 
refreshing and enlightening. I wish to express my 
thanks for having received it in time ‘for detailed 


discussions with my colleagues, Dr. Daniel Riddick and 


Mr. Winston Campbell. 

The authors present an approach that adds a new 
dimension, that of transport, to the knowledge previ- 
ously obtained by blowing carbon dioxide through the 
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In addition to offering some insights into the 
mechanisms regulating tubal ovum transport, these 
experiments offer promise for the development of a 
clinically useful test of tubal function. We have 
demonstrated that microspheres of an appropriate 
size, in this case 600 u, accurately imitate the detailed 
time-course of transport of natural ova. Moreover, a 
drug treatment known to delay the transport of natural 
ova also delays the transport of the microspheres, and 
the site of delay is identical to that shown for natural 
ova in our previous work.* Therefore, 600 p ovum 
surrogates are a useful tool for studying ovum 
transport in the rabbit. If microspheres can be 
designed that ‘accurately imitate the time-course of 
human ovum transport, they could be introduced into 
the Fallopian tubes under laparoscopic control. Stain- 
less steel Geiger tubes that can be introduced into the 
uterus without dilating the cervix are commercially 
available. Thus, one could detect the presence of the 
radioactive ovum surrogate as jt entered the uterine 
cavity, and could thereby measure the total me 
elapsed from placement of surrogates into the ampulla 
to their arrival in the uterus. Although still unproved 
in human subjects, this method offers the potential of 
measuring the physiologic competence of the oviduct 
to transport ovum models, and would presumeably be 
a valuable addition to the clinical evaluation of 
infertility. ; 
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oviducts or by looking at contrast material in them 
radiographically. In this study they employed radioac- 
tive surrogate ova of various sizes and noted theif 
transport rates in rabbit oviducts. They also studied 
surrogate transport of 200 u and 600 u models under 
high-dose estrogen influence. "Their results showed 
transport of 100 u and 200 u surrogates at a very 
accelerated rate, reaching the uterus by 24 to 48 hours 
after an induced ovulation using HCG injections. 
Although the 400 u surrogates showed slightly slower 


. 
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rates, they did reach the uterus before the usual 72 
hours. The 600 u surrogates seemed to be most like 
normal ova in their transport rates. The 800 u and 
1,000 u surrogates never entered the uterus during the 
time of study, and the 200 u and 600 pesurrogates 
under estrogen influence showed an expected trans- 
port delay. 


. In attempting to explain these differences m trans- 


port rates, the authors related them to surrogate size. 
However, rabbit ova fall in the size range of 75 toe 150 u 
in diameter, and the previous studies of ovum 
transport using ovum models in the range of 120 to 
160 u in diameter! ? did not show accelerated rates of 
transport. In one study spheres with an average size of 
160 u were obtained from the middle third af the 
genital tracts of mated rabbits 48 hours after placement 


in the tube. Why should surrogates in the same size - 


range as normal- ova show an accelerated rate of 


transport; yet surrogate ova three to four times as large’ 


show normal transport rates? Perhaps differences 
between surrogate and normal ova influence transport 
rates. The present study utilized plastic surrogates, 
whereas previous studies used Sephadex or Permutit 
resin particles.? Resin particles collect a mucir coat 
during their transport just as would normal ova, 
changing the size of the resin particle. The authors did 
not mention whether mucin coating occurred with 
plastic surrogates. If mucin deposition did not occur, 
the large size plastic surrogates might show normal 
transport, comparable to normal ova with a mucin coat 
that may approach 600 u in diameter. The thickness of 
the mucin coat that normal ova receive curing 
transport may be equal to or greater than the diameter 
of the egg itself,5 but there is no indication that normal 
ova with their mucin coat do réach 600 u in diameter. 
It Would be interesting to know whether or not plastic 
surrogates collect mucin. 
Surrogate ova in this study were inserted 6 hours 
after administration of HCG. Was their transport the 
‘same as the transport of the biologic ova released by 
the injection of the HCG? Did the authors observe the 
location of the biologic ova when the surrogate ova 
were located? If the data are not available, perhaps 
. they would be worthwhile in a future experiment. 
The possibility that plastic ovum models could be 
useful in the clinical evaluation of infertility is intrigu- 
‘Ing. If standard transport rates can be defined, 
significant deviations might indicate some abnormality 
of oviducal function. The authors provide evidence 
- that surrogates of normal ovum size show accelerated 
transport, while surrogates of a larger size show 
normal transport rates under normal hormonal condi- 
tions. These facts may provide pitfalls in using an 
abnormally sized ovum model to study the physiologic 
functioning of the oviduct. The mucin coating of ova 
may act as a means of “ending the fertilizable life of the 
ovum.” 4 It has also been cited‘ that in cases where 
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there is a reduction of the mucin coat thickness, the 

blastocyst does not appear viable in the uterus. The 

physiologic mucin coating ability of the oviduct may be 

an important tubal factor that cannot be studied by 

transport considerations alone. Nevertheless, indica- , 
tions of abnormal tubal transport time bv the surrogate 

method could provide new insights into tubal transport 

phenomena. 
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Dr. PAUERSTEIN (Closing). Dr. Blechner has of 
course raised the critical questions. I do have some of 
the answers since we were concerned about the same 
questions. 

In a paper that Dr. Hodgson and I have recently 
submitted tor publication,’ actual measurements were 
made on 15 to 35 natural ova at each of several time 
intervals. When one looks at the very largest ovum, 
which is at 60 hours, the maximum size obtained is 345 
microns. It becomes smaller at 66 hours because the 
mucin layer diminishes. If one looks at the surrogates, 
it is seen that although the surrogates do acquire a 
mucin layer, it is never anywhere near the magnitude 
of that acquired by natural ova. One can see very 
clearly that this 596 micron surrogate which has a total 
size of 638 microns with mucin layer is very huge in 
comparison to the natural ovum. 

We speculated about why this should be so, and 
about the corollary question of why should a model 
that is the same size as a natural egg go through so 
quickly, which is even more intriguing. We have a 
biophysical model, and we are adding data to it as we 
acquire information. Since density is a very insig- 
nificant parameter in transport, our best guess is that 
the compliance of the natural egg is so much greater 
that natural eggs get transported normally at this size 
but rigid surrogates do not. This also explains some of 
the differences in Croxatto’s and Harper’s studies 
using Sephadex and Permutit. The compliance is 
greater. We are looking at variables such as com- 
pliance, and surface, and densitv. 
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Your other question was whether we ever looked at 
the normal ova at the same time. Yes. We did not in this 
study because we have no way of doing it. You cannot 
visualize them in the intact oviduct, but we did it in a 
study that is in press where we killed animals at 
intervals and cleared the tubes and saw where the ova 
were and where the surrogates were, and it is 
fascinating because in every case the natural ova are 
where the surrogates are. If you use small surrogates 
and they get in the uterus quickly, so will the natural 
ova. If you use big surrogates, the natural-ova are 
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where the surrogates are. So, there is something to this 
gating which is all or none, and when the gate is open it 
is open and it lets everything through. We are working 
on this aspect. 
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Urinary free cortisol and progesterone were determined by radioimmunoassay in 18 normal and 16 
_ anencephalic pregnancies and urinary free cortisol levels in 9 nonpregnant women. In normal 

pregnancy the urinary free cortisol (46.89 + 34.02 pg per 24 hours) was significantly higher 

(P <0.001) than that found with anencephaly (17.19 + 13.20 pg per 24 hours) and 2% 

times (P < 0.001) the nonpregnant value (18.47 + 5.44 pg per 24 hours). In 12 of the 


anencephalic pregnancies, urinary free cortisol levels (11.05 + 5.56 ug per 24 hours) were 
significantly lower than in nonpregnant women (P < 0.001). Urinary progesterone levels in 


` normal pregnancy (15.57 + 9.66 ug per 24 hours) and anencephaly (18.54 + 12.69 pg 
per 24 hours) were comparable. The cortisol excretion values associated with anencephaly 
indicate that the normal fetus contributes substantially to the maternal plasma cortisol pool. 
Urinary free cortisol determinations niay be a useful index of fetal adrenal dysfunction. 


WE HAVE previously reported urinary steroid excre- 
tion patterns during pregnancy ,in adrenalectomized 
women’ and in normal and anencephalic pregnahcy 
before, during, and subsequent to dexamethasone 
administration, ° Pregnancy associated with an anen- 
cephalic fetus represents a unique biologic system 
for the evaluation of the maternal contribution to 
steroidogenesis. In anencephaly, the fetal zone of the 
adrenals is absent or markedly atrophic.* 5 Thus, the 
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importance of the fetal adrenal gland in providing the 
Cyp steroid precursors, specifically dehydroepiandros- 
terone sulfate (DHAS), for the formation of estrogens 
in the placenta is evident from the observation of low 
maternal urinary estriol values* 5 and low levels of 
DHAS and 16a-hydroxy-DHAS i in cord blood.” 8 

Certicosteroid production by the fetus has recently 
been reported by us.? By multiple stepwise linear 
regression analyses of data obtained from plasma 
samples at abdominal delivery, it was demonstrated 
that umbilical arterial and venous cortisol and cor- 
tisone are of fetal origin. Similarly, at vaginal delivery, 
it was found that the umbilical vencus and maternal 
venous cortisone levels are interdependent, whereas 
cortisol is primarily derived from the fetus.® 

During the latter weeks of a normal pregnancy the 
maternal concentrations of total plasma cortisol are 
significantly elevated. It is now accepted that the 
determination of free unconjugated urinary cortisol is 
a valuable index of the concentration of free non- 
protein-bound plasma cortisol. The latter represents 
the amount of cortisol which is exposed to thé tissue 
cells. The present communication compares normal 


Volume 124 
Number 8 


and anencephalic pregnancies with respect to the 
urinary excretion levels of free cortisol and proges- 
terone. 


Materials and methods 

” This study includes nine normal nonpregnant volun- 
teers, 18 normal pregnant.volunteers, and 16 women 
in whom radiologic examination had confirmed the 
presence of an anencephalic fetus. The women in the 
latter group were admitted to the National Maternity 
Hospital in Dublin. In both pregnant groups the 
studies were undertaken during the last trimester of 
pregnancy. 

Two to five consecutive 24 hour urines were 
collected from each pregnant woman. The normal 
pregnant group furnished 25 collections and 51 
collections were obiained in the anencephaly group. 
The nonpregnant group furnished 20 collections of 
24-hour urines during the follicular and luteal phases 
of the menstrual cycle. Urine specimens were refriger- 
ated during collection without added preservative and 
stored at —15° C. until analyzed. 

Radioimmunoassays (RIA). Antibodies for cortisol 
and progesterone were raised in rabbits with cortisol 
21-hemisuccinyl-BSA and progesterone 11la-hemi- 
succinyl-BSA, respectively, following the procedures 
as described elsewhere.” 1! 

Cortisol (RIA). Urine (0.1 ml.) was diluted to 1.0 ml. 
with deionized water and a tracer amount of °H- 
cortisol (900 c.p.m. equivalent to 2.5 pg.) was added for 
recovery purposes. 

Extraction and thin-layer partition chromatography 
were carried out as previously described." Radioim- 
munoassay was performed as described by Ruder and 
associates.1! 

A number of stéroids were found to significantly 
cross-react with the antibody and, for this reason, 
chromatographic purification was deemed necessary.’ 
2 Tnterassay coefficient of variation (n = 20) was 10 
per cent as obtained by the addition of authentic 
standard in amounts ranging between 10 and 20 ng. 
per milliliter of urine. Intraassay coefficient of varia- 
tion (n = 30) was 8 per cent at the 20 ug per 24 hour 
level. 

For the purpose of comparison, urinary free cortisol 
was measured by competitive protein binding (CPB) as 
described by Beardwell and associates’? with a mod- 
ification to remove progesteroné by preliminary ex- 
traction with an equal volume of petroleum ether (b.p. 
40 to 60°. 


Progesterone (RIA). Urine (0.05 ml.) was diluted to 


1.0 ml. with deionized water. A tracer amount of 
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Table I. Urinary excretion (micrograms per 24 
hours) of cortisol and progesterone* 


Type of subject 
Cortisol. Progesterone 


(No. of subjects) 
46.89 + 34.02 15.57 + 9.66 
16.9-156.7 4.9-47.1 


Normal pregnancy (18) 
Mean + S.D. 
Range 


Anence phalic pregnancy (16) 


Mean + S.D. 17.19 + 13.20 18.54 + 12.69 
Range 3.3-64.6 2.6-48.1 
Nonpregnancy (9) o 
Mean + S.D. 18.47 + 5.44 
Range 5.8-29.9 
Follicular ‘phase (7) 
Mean + S.D. > 17.19 + 5.89 
Range . 5,8-23.2 
Luteal phase (7) X 
Mean + S.D. 20.05 + 4.70 
, Range 14.5-29.9 
*Cortisol: : 
Anencephaly vs. normal pregnancy 
t = 5.38; P < 0.001. . 
Anencephaly vs. non-pregnancy 
t= 0.41; N.S. . 
Normal pregnancy vs. non-pregnancy ; 
7 t= 5.07; P < 0.001. 
Progesterone: 
Anencephaly vs. normal pregnancy * 
t= 1.02; N.S. 


5H-progesterone (800 c.p.m. equivalent to 2.0 pg.) was 


_ added for recovery purposes. Then 4 ml. of petroleum 


ether (b.p. 40 to 60°) were added to each tube and all * 
tubes were vortexed for 30 seconds. The aqueous layer 
was, discarded and the petroleum ether was washed 
with 0.5 ml. of 8 per cent sodium bicarbonate solution 
followed by 0.5 ml. of deionized water. The petroleum 
ether was transferred to small culture tubes and 
evaporated to dryness under nitrogen. Then 1 ml. of 
acetone was added to each tube to dissolve the residue, 
an aliquot was taken, and its radioactivity content was 
determined for use in correcting the procedural losses. 
The radioimmunoassay was performed as described 
elsewhere. 

The characteristics of the antibody were similar to 
that described by Thorneycroft and Stone." There was , 
no significant cross-reaction with progesterone deriva- 
tives or any of the corticosteroids, which allowed assay 
of the extract without further purification. Preliminary 


studies with 13 different samples did not yield j 


statistically significant results with (13.77 + 6.25 ug per 
24 hours) and without (12.15 + 6.00 ug per 24 hours) 
LH-20 Sephadex column chromatography with the 
system described by Macdonald and associates.” 

The interassay coefficient of variation (n = 7) was 


. 


© 
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Table II. Urinary excretion (micrograms per 24 hours) of cortisol (F) and progesterone (P) in four 


anencephalic pregnancies showing high cortisol excretion 


Subject 














K. I. 40.67 7.70 31.28 4.47 42.58 2.32 42.28 6.50 39.20 5.25 
+5.35 +2.36 
- (31.3-42.6) (2.3-7.7) 
L.A. 11.13 13.78 64.61 13.73 39.92 9.10 9.53 | 12.70 31.30 12.33 
. +26.23 +2.21 
By (9.5-64.6) (9.1-13.8) 
D. U. 28.63 8.237 4.44 12.05 35.90 30.55 22.99 16.94 
+16.47 +11.94 
: (4.4-35.9) (8.2-30.6) 
M. U 22.47 42.50 37.22 20.52 40.37 15.80 53.35 26.27 
+9.56 +14.25 
. (22.5-40.4)  (15.8-42.5) 
Table HI. Urinary excretion (micrograms per 24 Table IV. Comparison of urinary cortisol values 
hours) of cortisol and progesterone in 12 (micrograms per 24 hours) with and without 
anencephalic pregnancies* thin-layer chromatography (TLC)* 
* Type af subject l Cortisol Progesterone Type of subject 
z (No. of subjects) TLC Non-TLC 
Anencephalic pregnancy i z 
Mean + S.D. 11.05 + 5.56 20.07 + 13.43 Nonpregnancy (10) : 
Range £ 3.3-23.8 2.6-48.1 Mean + S.D. 11.03 + 6.42 21.29 + 10.76 
— s - Range (4.6-25.0) (9.4-43.0) 
*Not including four subjects listed in Table II. 
Cortisol: Normal pregnancy (10) 
g Mean + S.D. 26.03 + 19.72 97.83 + 36.47 
vs. normal pregnancy z 
t= 6.18; P < 0.001. - Range (5.6-67.5) (40.1-153.9) 


vs. nonpregnancy 
t= 4.76; P< 0.001. 
Progesterone: 
vs. normal pregnancy 
t= 1.73; NS. P z 


9.5 per cent for a levél of 0.35 ug per 24 hours. The 
intra-assay coefficient of variation (n = 20) was 5.4 per 


. cent for a level of 2.23 ug per 24 hours. 


Results 

The mean urinary excretion values for cortisol in 
normal and anencephalic pregnancies as well as 
nonpregnant females are presented in Table I. The 


.» levels in pregnancy were 2.5-fold greater than those 


found in the nonpregnant women. There was no 
difference in urinary free cortisol in nonpregnant 
women between the follicular and luteal phases of the 


” -menstrual cycle (Table J). 


In pregnancies associated with an anencephalic fetus 
the mean excretion of cortisol is comparable to that 
found in the nonpregnant woman. However, as 
depicted in Table Il, four individuals with anence- 
phalic pregnancy had urinary levels of free cortisol 
comparable to the lower range found in normal 


*TLC. vs. non-TLC: 
Nonpregnancy; t = 2.45; P < 9.02. 
Normal pregnancy: t = 5,74; P < 0.001. 


pregnancy. If the values derived from these ‘subjects 
are excluded (Table III) then there is a significant 
difference (P < 0.001) between anencephalic preg- 
nancy and nonpregnant women. The urinary excre- 
tion of progesterone in normal and anencephalic 
pregnancies is also given in Table I. The progesterone 
values are not statistically different for the two groups 
even though the mean excretion value in anencephalic 
pregnancy is somewhat higher. 


Comment 

The excretion values for free cortisol (Table I) for 
normal pregnancy and for nonpregnant individuals 
are about half the levels previously reported.’® 17 This 
difference may be ascribed to the fact that these 


_investigators assayed unpurified urinary extracts. Out 


method includes thin-layer chromatographic purifica- 
tion which yields significantly lower values (Table IV). 
Indeed, the present TLC purification procedure 
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Table V. Comparison of urinary cortisol values 
(micrograms per 24 hours) between thin-layer 
chromatography (TLC) and LH-20 Sephadex 
column chromatography* 





* No. of patred assayst TLE Column 
10 
Mean + S.D. 66.74 + 7.43 111.73 + 11.18 
Range 56.5-78.6 95.9-131.0 





*TLC vs. column: t = 10.06; P < 0.001. 
tEach in duplicate. 


furnishes values even lower (Table V) than the LH-20 
Sephadex column chromatographic system described 
by Ruder and associates.!! Following TLC purification, 
the assay carried out either by RIA or CPB gives similar 
results (Table VI). 

In late pregnancy the concentrations of total plasma 
cortisol are significantly elevated in comparison with 
the nongestational state.® It is difficult, however, to 
draw conclusions from measurements of total plasma 
cortisol as to the extent of tissue exposure since only 
the non-protein-bound fraction is biologically active. 
The measurement of urinary free cortisol provides 
such information since it is the unbound fraction being 
excreted." The 2%-fold increase in the urinary 
excretion of free cortisol in late pregnancy compared 
with the nongravid state in the present study are in 
accord with other reports.’ 121 The present findings 
zlso provide evidence of increased and sustained 
exposure of tissues in late pregnancy to cortisol which 
may explain such pregnancy associated phenomena as 
striae gravidarum, impaired carbohydrate tolerance, 
kypertension, fluid retention, and improvement in any 
pre-existing rheumatoid arthritis. 

The mean excretion of cortisol in anencephalic 
pregnancy is significantly lower (P < 0.001) than that 
observed in normal pregnancy. This would suggest 
that the fetus contributes significantly to the maternal 
cortisol pool. Such a contribution is sufficient to 
increase the non—protein-bound fraction in the plasma 
which is reflected by the urinary excretion. It should be 
noted that the urinary total 17-ketosteroids in these 
pregnancies (3.47 mg. per 24 hours) are significantly 
lower (P < 0.01) than those observed in normal 
pregnancies (7.34 + 3.11 mg. per 24 hours), implying 
that a certain percentage of the maternal total urinary 
Zimmermann chromogens are of fetal origin.” More- 
over, Heys and Oakey” have also reported significantly 
lcwer excretion of 17-ketogenic steroids in pregnancies 
associated with an anencephalic fetus. 

Measurements of cortisol concentration in umbilical 
cord plasma, in a few instances of parturient women 
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Table VI. Comparison of urinary cortisol values 
(micrograms per 24 hours) between 
radioimmunoassay (RIA) and competitive 
protein binding (CPB)* 





No. of paired assayst RIA CPB 

10 
Mean + S.D. 28.23 + 33.61 27.12 + 30.31 
Range 9.1-94.2 10.9-88.3 





*RIA* vs. CPB: t = 0.74; N.S. 
i +Each in duplicate. ao 


who had previously undergone total adrenal ablation, 
imply cortisol production by the fetal adrenal.”* More 
conuincing evidence was obtained from three pregnan- 
cies in a totally adrenalectomized woman where the 
secretion rate of cortisol by the mother prior to 
delivery was of the same order of magnitude as that in 
her infants studied within the first 3 days of life.’ 

It should be noted that the day-night variation of 
unbound cortisol is reduced in late pregnancy.\® % 


According to Burke and Roulet," in late pregnancy the 


. mean plasma unbound cortisol is 1.41 wg at 9 a.m, and 


0.64 pg at midnight, whereas in normal subjects the’ 9 
A.M. value is 0.66 wg, which decreases to 0.18 ug per 
100 ml. at midnight. Such an increase in the unbeund 
fraction would be expected to lower the ACTH level in 
the-maternal blood. Indeed, Mukherjee and Swyer™ 
have recently shown that the ACTH level in pregnant, 
women is significantly lower than that found in 
nonpregnant women. The fetal involvement in the 
maternal excretion of çortisol is also signified by the 
fact that in severe rhesus isoimmunizations, urinary 
estriol and free cortisol bear a direct relationship.” It is 
well established that urinary estriol is intimately 
involved with the functional status of the fetal adrenals. 
It should be emphasized, however, that the fetal 
contribution of cortisol is not sufficient to sustain 
maternal needs, as supplementation therapy is re- 
quired in pregnant patients who have undergone total 
adrenal ablation or have adrenal insufficiency. 

The free urinary cortisol levels in four pregnancies 


associated with anencephalic infants were within.the. 


low-normal range (Table IJ). Shahwan and associates™® 
demonstrated the ability of adrenal tissue from 
anencephalic infants to convert pregnenolone and 
progesterone to cortisol and corticosterone in vitro. 
These authors noted that the adrenal glands of the 
anencephalics in their study were composed almost 
entirely of definitive gland tissue. Consequently, it may 
be surmised that in these four patients the fetal 
definitive zone of the adrenals was relatively active. It is 
pertinent to note that thé progesterone excretion 


co 
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values in three of these subjects showed a decrease 
when compared with the mean values of the remaining 
12 such pregnancies (Tables II and III). The sig- 
nificantly decreased cortisol excretion in comparison to 
nonpregnancy (Table III) may be due to &tilization of 
maternal cortisol by the fetus and/or an increased level 
of corticosteroid-binding globulin (CBG). Although 
estrogen production is lower in anencephalic preg- 
nancy than normal pregnancy, it is still higher when 
compared with values encountered during the normal 
menstrual cycle. Consequently, an increased level of 
CBG in anencephalic pregnancy would be expected to 
result in greater cortisol binding ana dirhinished 
urinary excretion. 

The excretion of progesterone in normal .and 
anencephalic pregnancies isesimilar (Table 1). This 
would suggest that as opposed to estrogen biosynthesis, 
the fetal adrenals are not involved in the biogenesis of 
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progesterone, Our previous report? on the urinary 
excretion of pregnanediol did not reveal any differ- 
ence between these two groups of pregnant women. It 
has been recently reported that maternal blood choles- 
terol is the predominant precursor of placental progess 
terone.”” The comparable excretion va_ues for proges- 
terone in normal and anencephalic pregnancy further 
strengthen such a conclusion. 

In view of our present data, it may be suggested that 
the measurement of urinary free cortisol may be useful 
for the diagnosis of fetal adrenal hypoplasia or 
hyperplasia and to monitor fetal well-being in cases of 
placental sulfatase deficiency where urinary estriol 
excretion is decreased.” 
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Discussion 


Dr. WILLIAM N. SrpeLLacy, Gainesville, Florida. Dr. 
Charles and his associates have utilized an experiment 
of nature to further our understanding of the 
glucocorticoid steroid patterns in pregnancy. Their 
steroid studies involved the radioimmunoassay mea- 
surements of progesterone and free cortisol in 24 hour 
urine specimens from nonpregnant and pregnant 
women, the latter with normal and anencephalic 
fetuses. Their free cortisol values are somewhat lower 
than those reported by others and this probably 
represents an improvement in methodology by extrac- 
tion, thin-layer chromatography, and antibody bind- 
ing, for in general a lowering of values accompanies a 
more specific assay system which no longer detects 
extraneous substances. Their results show that the 
urinary progesterone values are similar in pregnancies 
with normal and anencephalic fetuses. They also 
demonstrate a 2.5-fold increase in the normal term 
pregnancy daily urinary excretion of free cortisol over 
nonpregnant values. This was not found, however, 
when the fetus was anencephalic. Since daily urine free 
cortisol levels presumably represent an approximation 
of the integrated non-protein-bound free plasma 
ccrtisol concentration, these data support other blood 
studies showing elevated free cortisol levels in preg- 
nant women and suggest that at least some of the 
cartisol excess is derived from the fetal adrenal. The 
results extend the umbilical cord blood studies which 
showed higher free cortisol levels in umbilical artery 
blood compared to vein blood and suggested a fetal 
cortisol contribution to the mother.’ These data 
further our understanding of pregnancy and help to 
explain why conditions such as asthma, lupus 
erythematosus, and rheumatoid arthritis often im- 
prove during pregnancy and exacerbate in the early 
postpartum period. 

I would like to raise five points for further discussion 
by Dr. Charles. 

1. Since the cortisol results depend upon accurate 24 
hour urine collections, how were the collections 
monitored? Were there measurements made of urine 
creatinine to document the accuracy of the collection? 

2. Since Beisel and others? have shown that urine 
free cortisol is dependent upon glomerular filtration 
rate (GFR) and perhaps also on the renal tubular 
reabsorption maximum, do the authors have any data 
concerning the GFR in the cases studied, and do they 
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have any information on” the Tm for cortisol in 
pregnancy? Does some ‘of their suggested cortisol 
excess reflect renal alterations as well as adrenal 
alterations? 

3. Four of the.women with anencephalic fetuses had 
near normal urine free cortisol excretion rates and 
these were excluded in Table HI to then give 
significantly different results when compared to nor- 
mal nonpregnant women. How do the authors justify 
these exclusions, since such a selection process would 
be expected to improve statistical significance? 

4. The variations in central nervous system defects is 
recognized with the anencephalic syndrome. Do the 
authors have any morphologic information from 


neonate autopsy studies or do they have other hor- 


mone medsurements such as neonatal blood TSH, 
hPr, ACTH or growth hormone, to suggest that the 
variation in the anencephalic cortisol results might be 
due to variation in the, extent of the hypothatainic- 
pituitary-adrenal damage? 

5. The authors conclude by suggesting that perhaps 
the determination of maternal urinary free cortisol. 
levels may be helpful in assessing the status of the 
fetal-placental unit. A review of the results on their 
patients shows great varjation. For example, patient L. 
A. shown in Table II had a marked variation in the free 
cortisol excretion patterns from 9 to 64 ug per day over 
the 4 days of study where the Infant Was presumably 
alive and well. How much variation do the authors then 
expect in normal pregnancy and will chis be of such a 
large degree as to make the interpretation of patho- 
logic changes difficult? 
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Dr. Caries (Closing). We did measure creatinine. 
The most important point in this regard, however, is 
the expected similar excretion values obtained for 
progesterone in normal and anencephalic pregnancy. 
It has been shown by other investigators that the fetal 
adrenals are not involved in the biogenesis of placental 
progesterone. The maternal blood cholesterol is the 
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predominant ‘precursor. Furthermore, these patients 
were put in the metabolic ward for the urinary 
collections. 

Next, we have no data on the renal clearance rate of 
the patients either in the anencephalic or the normal 
group of pregnancies. I would like to mention, 
however, that there was no superimposed toxemia, 
hypertension, or renal abnormality in either group of 
patients. 

The next thing is that we have some data which has 
not been presented in tHe paper as regards the an- 
encephalic group. Among the four out of our group 
which showed relatively high excretion of cortisol 
(thanks to the Pathology Department ate National 
Maternity, Dublin, Ireland), we found that three of 
these anencephalics had relatively normal adrenal 
glands. In other words, the fetal zone was absent, but 
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there was a good definitive zone. This is why we took 
these four separately, but if these four are not taken 
separately as shown in our composite table, the values 
for urinary cortisol in the anencephalic group are 
similar to those obtained in the nonpregnant status. 

We have some further information also as regards 
CNS deformities. We published some time ago EM 
studies on the anterior pituitary of ar.encephalics, and 
we did find in the majority of anencephalics it was not 
the anterior pituitary which was defective; the defect 
was in the hypothalamus. 

Finally, there is a great deal of day-to-day variation, 
and we are trying to narrow or home in on a group of 
patients where we feel, because of irterest in respira- 
tory distress syndrome, the cortisol measurements in 
the urine may be of greater value if we take appro- 
priate measures to study a larger series of patients. 


Lower Urinary Tract Dysfunction... 
-Should You Operate? - 


One of the most critical decisions in any diagnosis today is whether or not to operate. Based on 
the most comprehensive diagnostic data available, you must make that recommendation. Browne 
Cotporation CO2 Endoscopy/ Cystometry Monitors are designed to add significantly to that data 
and to present it to you in its most usable form. Consider these features: 


Fail Safe Gas Supply | 
System: Delivers CO2 to 
patient at selected pre- 
calibrated flow rates. 
Three independent 
safety systems limit 
pressure and volume 
supplied during a single 
cycle. Medical grade 
cartridge powers both 
the supply and re- 
cording systems. 


Automatic Catheter 
Puller: Synchronized 
with the recording 
system to provide direct 
readout of urethral 
length and position on 
the patient chart card.. 


Fiber Optic Illuminator: 
Dual 150 watt lamps 
“with variable intensity 
and selector controls are 
provided as an option 
for endoscopy 
procedures. 


Robertson Urethrascope: 
Straight ahead, wide- 
angle field of view. 
Fully concentric fiber 
optics assure even 
illumination. Integral 
handle with fiber dptic 
and gas fittings 
simplifies assembly and 
sterilization. Removable 
gas sheath, obturator 
and case included. 





Four Function Profile Chart Recorder: Cystometry And Urethral Pressure Catheters: 
Monitors total CMG volume, urethral position, ° Available in both single lumen and dual lumen, 
intravesical pressure, and/or urethral pressure. versions with calibrated cm markings. Designed 
Proprietary design is non-electrical and requires to attach directly to the automatic catheter 
no calibration. puller. 


Permanent Record: The exclusive patient chart 
card provides a clear, concise, retainable record 
of each procedure for historical and legal pur- 




















poses, Diagnosis of complex, interacting vari- . PATIENT NAME- EEE PHAR M0: PNE vere 
bles is often greatly simplified. erer riae 
The sample card shown at right (one half ac- | — 

tual size) is a simulation of a pressure/volume CHANNEL 1 {+ ey 


cystometrogram with simultaneous urethral | :.|i'iRessuse" pied hae 
pressure monitoring. Channel one indicates in- re 
travesical pressure spasms in excess of 100cm 
H:O. Simultaneously, the Monitors second 
channel has recorded a normal urethral pres- 
sure of 90cm H20. This patient’s urinary incon- 
tinence is probably due to an uninhibited neuro- 
genic bladder. A simple in-office procedure has 
ruled strongly against surgical candidacy. 
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To arrange a demonstration of the Browne 


*Endoscopy/Cystometry Monitor, please write 
to us at Browne Corporation, 203 Chapala 
‘Street, Santa Barbara, Calif. 93101, or call 

(805) 963-0371. i CORPORA T I O N- 


American Journal of Obstetrics and Gynecology 
Articles to appear in early issues 


Scalene node biopsy in the pretreatment staging of carcinoma of the cervix uteri 
Carlos Perez-Mesa, M.D., and John s Spratt, Jr., M.S.P.H., M.D., F.A-C.S. 
Columbia, Missouri’ 


Microinvasive carcinoma of the c cervix i 


Robert M. Ruch, M.B., James A. Pitcock, MD., and Walter A. Ruch, Jr., M.D. 
Memphis, Tennessee” 


immunobiological function of the syficytiotrophoblast: A new theory 

Masaru Morisada; M.D., Hisao Yamaguchi, M.D., and. Rihachi Iizuka, M.D. 

Tokyo, Japan om ° l 

. Relationship between cortisol levels i in umbilical cord plasma. and development of the respiratory 
” distress syndrome i in premature newborn infants - 

S. Sybulski, M.Sc., Ph.D:, and G. B. Manan, M.Sc., M.D. : 

Montreal, Quebec, Canada ` > 


Breathing patterns before death in fetal lambs 
J. E. Patrick, M.D., F.R.C.S.(C.), K. J. Dalton, B.Sc., M.B., B.S.; and G. s. Dawes, F.R.S., DM: 
Headington, Oxford, CEN 
Absolute neonatal insulin levels in children of insulin- -requiring diabetic patients 
F. I. R: Martin 
Melbourne, Victoria, Australia. : 
Fetal acid-base balance. R Interdependence of maternal and fetal Pco, and. bicarbonate 
s: concentration - 
Allan Chang and Carl Wood 
Melbourne, Victoria, Australia 
An experimental model for disseminated herpesvirus infection of the neonate 
Marvin S. Amstey, M.D., and Katherine coe B.A. 
Rochester, New York 


Ancidence of infections associated with the intrauterine contraceptive device in an isolated 
community ° 


Philip B. Mead, M.D., FAC.0.G., Jackson B. Beecham, M. D., and John Van S. Maeck, M. D., F.A.C.0.G. 
_ Burlington, Vermont 
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In reflux 
esophagitis, if 
she could sleep 
standing up... 
any antacid 


might do 


ETHEL) 


(magnesium and aluminum hydroxides with calcium carbonate) 


increases lower esophageal sphincter pressure 
to prevent acid reflux from occurring nocturnally 
when the patient is horizontal.’ 


Camalox...the high-potency, long-lasting 
antacid that stands up even when the patient 
lies down. 


1. Higgs, R.H., Smyth, R.D., and Castell, D.O., Gastric Alkalinization— 
Effect on Lower-Esophageal-Sphincter Pressure and Serum Gastrin, 
The New Engl. J. of Med., 291: 486-490, 1974. 


WILLIAM H. RORER, INC. 
Fort Washington, Pa. 19034 





_ The — 
Kantrex’ 
—~ (kanamycin 
< sulfate) 

- record: 





Percent in vitro susceptible 
to kanamycin? 


1970 


90.8 
89.5 
86.9 
90.5 
39.2 
83.2 
78.1 


E. coli 

proteus sp. 
klebsiella sp. 
enterobacter sp. 
Serratia sp. 
herellea sp. 
mima sp. 


“Susceptibility data from records based on over 250,000 isolates annually from 180 different 


« 


1971 


90.5 
89.5 
86.6 
90.1 
60.1 
86.8 ` 
73.9 


1973 


90.0 
90.0 
90.0 

91.4 
75.6 
88.4 
74.4 


1972 


89.9 
88.4 
87.9 
90.2 
12.3 
87.0 
76.5 


hospitals. No in vivo correlation is claimed from the in vitro data. 


In a world of changing bacterial challenges... 


a continuing record of bacterial susceptibility. 


BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Combined Kantrex Injection and Pediatric Injection 
(kanamycin sulfate injection) 


For complete information, consult Official Package Circular. 
(11) 6/18/74 


Warning: Irreversible deafness can occur. Tinnitus or 
vertigo may also occur and indicate vestibular damage 
and impending deafness. The risk is sharply increased 
with renal dysfunction. In such cases, decrease size 
and frequency of doses. Discontinue kanamycin and 
check hearing if azotemia increases. Watch carefully 
for ototoxicity in older patients and patients receiving 
more than 15 Gm. of kanamycin. To avoid neuromuscu- 
lar paralysis with respiratory depression, postpone in- 
traperitoneal instillation in post-operative patients until 
recovery from anesthesia and muscle relaxants is com- 
plete. Although there have been isolated reports of re- 
spiratory depression following intraperitoneal instillation 
of kanamycin, there is no conclusive proof that this side 
effect can be produced with recommended doses of the 
drug. Avoid concurrent use of other ototoxic drugs in- 
cluding ethacrynic acid. Safety in pregnancy is not 
established. 





Indications: Serious infections due to susceptible strains 
of E. coli, Proteus sp., E. aerogenes, K. pneumoniae, Ser- 
ratia marcescens and Mima-Herellea. Culture and sensi- 
tivity studies should be performed. 

Contraindications: A history of hypersensitivity to the drug. 
Prior auditory damage by kanamycin or other agents may 
be a contraindication if effective, alternative therapy is 
available. 

Precautions: Obtain audiograms before and during therapy 
in patients with renal dysfunction when treatment lasts 
more than 5 days. Stop Kantrex if tinnitus or hearing loss 
occurs. Hydrate patjents to prevent chemical irritation of 
the renal tubules. Assess renal function periodically, both 


before and during therapy. If signs of renal iritation occur 
(casts, cells, proteinuria), increase hydration and re&uce 
the dosage or the frequency of dosage if necessary. In 
azotemic patients, the frequency (in hours) gf doses may 
be obtained by multiplying the serum creatinine by 9. If, 
azotemia or oliguria occur, discontinue therapy. Mycotic 
or bacterial superinfection may occur. 
Adverse Reactions: Nephrotoxicity—albuminuria, pres- 
ence of white and red cells, granular casts, azotemia and 
oliguria have been reported. 
Ototoxicity—See Box Warning. 
Irritation or pain at the injection site, skin rash, drug 
fever, headache and paresthesias. 


Dosage and Administration: The usual dose is 7.5 mg./ 
Kg./12 hours I.M. or I.V. The average adult dose is 1 Gm. 
daily. The maximum adult totai daily dose should not ex- 
ceed 1.5 Gm. by all routes of administration and the total 
amount administered should not exceed 15 Gms. 

The intravenous route is used only if intramuscular ad- 
ministration is not feasible. The 0.5 Gm. dose is added to 
200 ml. of sterile diluent and administered 60-80 drips/ 
minute. 

When used as intraperitoneal instillation, the above dose .. 
is diluted in 20 ml. of sterile diluent. If possible, instillation 
should be postponed until after patient is fully recovered 
from effects of anesthesia and muscle-relaxing drugs. 

As aerosol treatment, 250 mg. of Kantrex is diluted with 
3 ml. of physiological saline and nebulize. 

Kantrex Injection in concentrations of 0.25 percent (2.5 
mg./ml.) has been used satisfactorily as an irrigating solu- 
tion in abscess cavities, pleural spaces, peritoneal and 
ventricular cavities. > 
Supplied: Rubber capped vials as a ready-to-use sterile 
aqueous solution in two concentrations: 0.5 Gm. in 2 ml., 
1.0 Gm. in 3 ml. pre 

Pediatric Injection 75 mg. in 2ml. Ow 





BRISTOL LABORATORIES 
Division of Bristol-Myers Co. 
Syracuse, New York 13201 
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Most women 
who start with it 
stay with it 


no-Novum I 


and 0.05 n } Mestranol. Each green tablet ir 


the 28-day regimen cont uns inert ingredient 


Effective low hormonal dosage 
“py Each tablet contains a low dosage of progestin, | mg norethindrone, 
"N and a low dosage of estrogen, 0.05 mg mestranol. Clinical studies with 
i Ortho-Novum 1/50 show a pregnancy rate of only 0.26 per 100 woman years. 


Low incidence of minor side effects 
Experience shows a low incidence of discontinuance due to medication. Serious 
as well as minor side effects have been reported following the use of oral 
contraceptives. These include thromboebolic disease. The physician should 
remain alert to the earliest manifestations of any symptoms of serious disease 
and discontinue oral contraceptive therapy when appropriate. The physician 
should be fully aware of the complete Prescribing Information for this product. 


Dialpak Tablet Dispenser 


Designed for your patients’ convenience, but more importantly, 
helps reduce the possibility of error through missed tablets. The unique 
DIALPAK dispensing system is patient preferred.t 
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who start with it 
stay withi 


Ortho-Novum | 

į TRADEMARK 
Ortho-Novum 1/50021 and Ortho-Novum 1/50028 P 
Description: Each ORTHO-NOVUM 1/50 °21 Tablet contains 1 mg of the progestational sub- 
stance, norethindrone, together with 0.05 mg of the estrogenic compound, mestranol. 

Each yellow ORTHO-NOVUM 1/50°28 Tablet contains 1 mg of the progestational_sub- 
stance, norethindrone, together with 0.05 mg of the estrogenic compound, mestranol. Each 
green tablet contains inert ingredients . 

ctions: ORTHO-NOVUM 1/50221 and ORTHO-NOVUM 1/5028 act through the mecha- 

nism of gonadotrophin suppression, i.e., through the esfrogenic and progestational actions of 
the ingredients. Alterations in cervical mucus and in the endometrium may also contribute to 
the efficacy of ORTHO-NOVUM 1/50 21 and ORTHO-NOVUM 1/50 928. 
Special note: Oral contraceptives have been marketed in the United States since 1960. 
Reported pregnarecy rates vary from product to product. The effectiveness of the sequential 
products appears to be somewhat lower than that of the combination products. Both types 
provide almost completely effective contraception. 

The physician should consider a thorough discussion with each patient about the prescrib- 
ing information, risks and benefits associated with oral contraceptives, taking into account 
various factors such as age and other physical conditions 

An increaseg risk of thromboembolic disease associated with the use of hormonal con- 
traceptives has now been shown in studies conducted in both Great Britain and the United 
States. Other risks, such as those of elevated blood pressure and reduced tolerance to 
carbohydrates, have been reported and appropriate tests should be conducted to monitor 
these during oral contraceptive therapy. Liver disease has also been reported, and the 
physician should be alert to its earliest manifestations. j 

Long-term administration of bogh natural and synthetic estrogens in subprimate animal 

species in multiples of the human dose increases the frequency for some animal carcinomas. 
These data cannot be transposed directlf to man. The possible carcinogenicity due to the 
estrogens can neither be affirthed nor refuted at this time. Close clinical surveillance of all 
women taking dPal eontraceptives must be continued 
Indication: Contraception. 
Contraindications: 1. Thrombophlebitis, thromboembolic disorders, cerebral vascular dis- 
ease, myocardial infarction, or a past history of these conditions. 2. Markedly impaired liver 
function. 3. Known or suspected carcinoma of the breast. 4. Known or suspected estrogen- 
dependent neoplasia. 5. Undiagnosed abnormal genital bleeding. 6. Known or suspected 
pregnancy. 

rnings: 1. The physician should be alert to the earliest manifestations of thrombotic and 
thromboembolic disorders, thrombophlebitis, cerebrovascular disorders including hemor- 
rhage, pulmonary embolism and retinal thrombosis. Should any of these occur or be suspect- 
ed, the drug should be discontinued immediately. 

Retrospective studies of morbidity and mortality in Great Brftain and studies of morbidity in 
the United States have shown a statistically significant association between thrombophlebitis, 
pulmonary embolism and cerebral vascular disease, occlusive or hemorrhagic, and the use of 
oral contraceptives. There have been three principal studies in Great Britain*? leading to these 
conclusions and three in this country.*” The estimate of the relative risk of thromboembolism 
in the study by Vessey and DollSwas about sevenfold, while the United States studies found 
relative risks of 4.4 to 11, meaning that the users are several times as likely to undergo throm- 
boembolic disease without evident cause as nonusers. 

In May, 1974, the Royal College of General Practitioners in England? issued an interim 
report of its continuing large-scale prospective study comparing a user group to a nonuser 
group. This study in its interim analysis states, “A statistically significant higher rate of report- 

+ ing of cerebrovascular accidents in Takers is evident, but the numbers are too small to justify 
an estimation of the degree of risk.” The study also reported a higher incidence of superficial 
and deep vein thrombosis in users as compared to nonusers. The risk of superficial and deep 
vein thrombosis was reported to be lower in women using 50 mcg estrogen preparations. 

The Sartwell study? indicated that the risk did not persist after discontinuation of administra- 
tion. Both the Sartwell and the Royal College studies indicated that the degree of risk was not 
associated with duration of treatment. 

In a collaborative Americar: study®* of cerebrovascular disorders in women with and without 
predisposing causes, it was estimated that the relative risk of thrombotic stroke was 4.1 to 9.5 
times greater in users than in nonusers. A comparable estimate for hemorrhagic stroke was 
2.0. . 

None ef the American studies was designed to evaluate a difference between products. 
However, the Sartwell study* suggested that there might be an increased risk of throm- 
boembolic disease in users of sequential products. 

Other retrospective studies®"° have reported an increased risk of post-surgery throm- 
boembolic complications in oral contraceptive users. It has been recommended that therapy 
be discontinued at least one month prior to elective surgery. 

In Mgy of 1975 two separate retrospective case control studies relating to fatal and nonfatal 
myocardia) infarction in users and nonusers of oral contraceptives were reported.''.'? The 
studies estimate that the increased risk*of hospital admission for myocardial infarction asso- 
ciated with the use of oral contraceptives as compared to nonusers is 2.7 times in the 30-39 
age group and 5.7 times in the 40-44 age group; and the risk of death associated with the use 
of oral contraceptives as compared to nonusers was increased 2.8 times for users in the 30-39 
Age group and 4.7 times in the 40-44 age group. One of these studies reported that oral con- 
traceptive users who had myocardial infarction were more likely to be heavy smokers and 
have certain additional risk factors, i.e., treated hypertension and diabetes, pre-eclamptic tox- 
emia, obesity and type II hyperlipoproteinemia. 

2. Discontinue oral contraceptive medication if there is: gradual or sudden partial or complete 

loss.of vision; proptosis or diplopia; onset or aggravation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent or severe, papilledema; or any evidence of 

retfhal vascular lesions. 

3. Fetal abnormalities have been reported to occtir in the offspring of women who have taken 

progestogens and/or estrogens during pregnancy.'3"4 The safety of ORTHO-NOVUM 

1/50221 or ORTHO-NOVUM 1/502 28 in pregnancy has not been demonstrated. Pregnancy 

should be ruled out before initiating or continuing the contraceptive regimen. Pregnancy 

® should always be considered if withdrawal bleeding does not occur. 

4. A small fraction of the hormonal agents in oral contraceptives has been identified in the milk 
of mothers receiving these drugs. The long-range effect to the nursing infant cannot be deter- 


* mined at this time. 


5. Hepatic lesions (adenomas, hepatomas, hamartomas, regenerating nodules, etc.), occa- 


AT “sionally fatal, "pve been reported in women on oral contraceptives. Such lesions may present 


as an abdominal mass or with the signs and symptoms of an acute abdomen. These lesions 
should be considered if the patient has abdominal pain or evidence of intra-abdominal bleed- 
ing. This has been reported in short-term as well as long-term users of oral contraceptives. 
Precautions: 1. A thorough history and physical examination should be performed before 
prescribing oral contraceptives and periodically during their administration and should include 
special reference to breasts and pelvic organs, including Papanicolaou smear since estrogens 
have been known to produce tumors, some of them malignant. in five species of subprimate 
animals. 2. Endocrine and possibly liver function tests may be affected by treatment with 
ORTHO-NOVUM 1/50221 or ORTHO-NOVUM 1/50228. Therefore, if such tests are abnor- 
mal in a patient taking ORTHO-NOVUM 1/50221 or ORTHO-NOVUM 1/50 228, it is recom- 
mended that they be repeated after the drug has been withdrawn for two months. 3. Under the 
influence of estrogen-progestogen preparations, pre-existing uterine fibromyomata may 
increase in size. 4. Because these agents may cause some degree of fluid retention, condi- 
tions which might be influenced by this factor, such as epilepsy, migraine, asthma, cardiac or 
renal dysfunction, require careful observation. 5. In breakthrough bleeding, and in all cases of 
irregular bleeding per vaginam, nonfunctional causes should be borne in mind. In undiag- 
nosed bleeding per vaginam, adequate diagnostic measures are indicated. 6. Patients with a 
history of psychic depression should be carefully observed and the drug discontinued if the 
depression recurs to a serious degree. 7. Any possible influence of prolonged 
ORTHO-NOVUM 1/50221 or ORTHO-NOVUM 1/50°28 therapy on pituitary, ovarian, adre- 
nal, hepatic or uterine function awaits further study. 8. A decrease in glucose tolerance has 
been observed in a significant percentage of patients on oral contraceptives The mechanism 
of this decrease is obscure. For this reason, diabetic patients should be carefully observed 
while receiving ORTHO-NOVUM 1/50°21 or ORTHO-NOVUM 1/50 928 therapy. 9. The age 
of the patient constitutes no absolute limiting factor, although treatment with ORTHO-NOVUM 
1/50221 or ORTHO-NOVUM 1/50228 may mask the onset of the climacteric. 10. The 
pathologist should be advised of ORTHO-NOVUM 1/50521 or ORTHO-NOVUM 1/50°28 
therapy when relevant specimens are submitted. 11. Susceptible women may experience an 
increase in blood pressure following administration of contraceptive steroids. 12. Cholestatic 
jaundice has been reported in users of oral contraceptives. If this occurs, ORTHO-NOVUM 
1/50221 or ORTHO-NOVUM 1/5028 should be discontinued. This condition is more likely to 
occur in patients who have experienced cholestatic jaundice of pregnancy. Patients with a his- 
tory of cholestatic jaundice of pregnancy should be carefully observed during 
ORTHO-NOVUM 1/50 221 or ORTHO-NOVUM 1/50 =28 therapy 

Adverse reactions observed in patients receiving oral contraceptives: A statistically sig- 
nificant association has been demonstrated between use of oral contraceptives and the fol- 
lowing serious adverse reactions: thrombophlebitis, pulmonary embolism, cerebral 
thrombosis and hemorrhage, myocardial infarction, gallbladder disease 

Although available evidence is suggestive of an association, such a relationship has been 
neither confirmed nor refuted for the following serious adverse reactions: neuro-ocular lesions, 
e.g., retinal thrombosis and optic neuritis; hepatic lesions with or without intra-abdominal 
bleedin 

The tiowa adverse reactions are known to occur in patients receiving oral contracep- 
tives: nausea, vomiting, gastrointestinal symptoms (such as abdominal cramps and bloating), 
breakthrough bleeding, spotting, change in menstrual flow, amenorrhea during and after treat- 
ment, edema, chloasma or melasma, which may persist, cholestatic jaundice, migraine, rash 
(allergic), mental depression, change in weight (increase or decrease), breast changes (ten- 
derness, enlargement and secretion), changes in cervical erosion and cervical secretions, 
suppression of lactation when given immediately post-partum, rise in blood pressure in sus- 
ceptible individuals. 

Although the following adverse reactions have been reported in users of oral contracep- 
tives, an association has been neither confirmed nor refuted: anovulation post-treatment, 
which tends to occur more frequently in women with a history of menstrual disorders, premen- 
strual-like syndrome, changes in libido, changes in appetite, cystitis-like syndrome, headache, 
intolerance to contact lenses, nervousness, dizziness, fatigue, backache, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruptions, itching, vaginitis 

The following laboratory results may be altered by the use of oral contraceptives: hepatic 
function—increased sulfobromophthalein retention and other tests; coagulation tests— 
increase in prothrombin, Factors VII, VIII, IX and X; decrease in anti-thrombin III; increase in 
platelet aggregability; thyroid function—increase in PBI, and butanol-extractable protein- 
bound iodine and decrease in T? uptake values; metyrapone test; pregnanediol determination 
References: 1. Royal College of General Practitioners: Oral Contraception and Thrombo- 
Embolic Disease. J Coll Gen Pract 13:267-279, May 1967. 2. Inman, W.H.W.; Vessey, M.P.: 
Investigation of Deaths from Pulmonary, Coronary and Cerebral Thrombosis and Embolism in 
Women of Child-Bearing Age, Br Med J 2:193-199, April 27, 1968. 3. Vessey, M.P.; Doll, R.: 
Investigation of Relation between Use of Oral Contraceptives and Thromboembolic Disease. 
A Further Report, Br Med J 2:651-657, June 14, 1969. 4. Sartwell, P.E.; Masi, A.T.; Arthes, 
F.G.: Greene, G.R.; Smith, H.E.: Thromboembolism and Oral Contraceptives: An Epidemio- 
logic Case-Control Study, Am J Epidemiol 90:365-380, Nov. 1969. 5. Oral Contraception and 
Increased Risk of Cerebral Ischemia or Thrombosis, N Engl J Med 288(17):871-878, April 26, 
1973. 6. Oral Contraceptives and Stroke in Young Women. Associated Risk Factors, J.A.M.A. 
231(7):718-722, Feb. 17, 1975. 7. Oral Contraceptives and Venous Thromboembolic Disease, 
Surgically Confirmed Gall-Bladder Disease, and Breast Tumours. Report from the Boston Col- 
laborative Drug Surveillance Programme, Lancet: 1399-1404, June 23, 1973. 8. Royal Col- 
lege of General Practitioners: Oral Contraceptives and Health, 1-100, May 1974. 9. Vessey, 
MP.: Doll. R.: Fairbairn, A.S.; Glober, G.: Postoperative Thromboembolism and the Use of 
Oral Contraceptives, Br Med J 3:123-126, July 18, 1970. 10. Greene, G.R.; Sartwell, P.E 
Oral Contraceptive Use in Patients with Thromboembolism Following Surgery, Trauma, or 
Infection, Am J Public Health 62(5):680-685, May 1972. 11. Mann, J.I.; Vessey, M.P.; 
Thorogood, M.; Doll, R.; Myocardial Infarction in Young Women with Special Reference to 
Oral Contraceptive Practice, Br Med J 2:241-245, May 3, 1975. 12. Mann, J.l.; Inman, 
W.H.W.: Oral Contraceptives and Death from Myocardial Infarction, Br Med J 2:245-248, May 
3. 1975. 13. Nora, J.J.; Nora, A.H.: Birth Defects and Oral Contraceptives Lancet: 941-942, 
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There are a lot of reasons why 
Korostatin is the better way to 
eliminate a serious problem. 


e NO REFRIGERATION NEEDED...Eliminates possible loss of 
potency at room temperature 


e EFFICACY...A proven specific 


e ECONOMY... Dramatically less expensive than miconazole 
nitrate cream 


e ADDITIONAL BENEFITS... Korostatin is nonstaining, it can be 
used throughout pregnancy, it is well tolerated and available in 
convenient 14 and 28 tablet packages, with reusable applicator. 


DESCRIPTION: KOROSTATIN (Nystatin) Vaginal Tablets, U.S.P. is in an oblong ing and is well tolerated by all age groups, even on prolonged administration 
shaped vaginal tablet, each containing 100,000 units of Nystatin, U.S P Inactive If irritation during intravaginal use should occur, discontinue the medication 


lac l Ipyrrolidone rbitol and mag- 
ingredients include: starch, lactose, polyvinylpyrrolido sorbito d g For full prescribing information, consult package insert 
nesium stearate 


i INDICATIONS FOR USE: KOROSTATIN (Nystatin) Vaginal Tablets U.S.P. are KOROSTATIN is manufactured under Holland-Rantos specifications by the 
indicated in the local treatment of vulvovaginal candidiasis American Cyanamid Company. 


»CONTRAINDICATIONS: Ail Nystatin preparations are contraindicated in nka HOLLAN D-RANTOS CO- | NC. 
patients with a history of hyper-sensitivity to Nystatin = Pd P O Box 5 Piscataway, New Jersey 08854 
i i Aes 5 A 


ADVERSE REACTIONS: Nystatin, U.S.P. is virtually nontoxic and nonsensitiz- Serving the need of the OB/GYN community for over 50 years 





in serious 
urinary tract infections’ 


*due to indicated susceptible organisms 





B for th- l bt- etum: bac! 


-start with ANC i F 


Seriqus urinary tract infections usually require R T treatment. In these cases 
prudent medical judgment and the use of ‘Ancef’, when appropriate, can save i 
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¢ Convenient IV or IM administration at same dosage 
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Before prescribing, see complete presertbing information in SK&F 
literature or PDA. Tne following is a brief summary. 


DESCRIPTION 

Ancef® (sterile cefazolin sodium, SK&F) is a semi-synthetic caphalo- 
sporin for paremoral administration. It is the sodium salt of 3-{[(5- 
methyl-1, 3, 4-thiadiazol-2-yl) thio] methy! } -8-oxo-7-[2-(1 H-tetrazol-1- 
yD acetamido] - -5-thia-1-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid, 
The sodium content is 46 mg. per gram of cefazolin. 


ACTIONS 
Microbiology: In vitro tests demonstrate that the bactericidal action of 


cephalosporins results from inhibition of cell wall synthesis. ‘Ancef is , 


active against the fcllowing organisms in vitro: 
Staphylocéccus aureus (penicillin-sensitive and penicillin-resistant). 


Group A beta-hemolytic streptococci and other strains of streptococci 
(many strains of enterococci are resistant). 


Streptococcus pneumoniae (formerly Kiebsielia species 

D. pneumoniae} Enterobacter aerogenes 
Escherichia coli Herophilus influenzae 
Proteus mirabilis 


Most strains of Enterobacter cloacae and indole positive Proteus 

(P. vulgaris, P morgani, P. rettgeri) are resistant. Methicillin-resistant 
staphylococci, serratia, bseudomonas, mima, herellea species are 
almost uniformly resistant to céfazolin. 
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Ancef (sterile cefazolin sodium, SK&F} is indicated in the treatment of 
the following serious infections due to susceptible organisms: 


Respiratory tract infections due to Streptococcus pneumoniae - 
(formerly D, pneumoniae), Klebsiella species, Hemophilus influenzae, 


group A beta-hemolytic streptococci. 


‘injectable benzathine penicillin is considered to be the drug of choice in 


treatment and prevention of streptococcal infections, including the 

prophylaxis of rheumatic fever. ‘Ancef' is effective in the eradication af 

streptococci from the nasopharynx, howeVer, data establishing the 

efficacy of ‘Ancef in the subsequent prevention of rheumatic fever are 
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Genitourinary tract infections due to Escherichia coli, Proteus mirabilis, 


Klebsiella species, and some strains of enterobacter and enterococci. 


Skin and soft-tissue infections due to Staphy!ococcus aureus (penicillin- 


sensitive and penicillin-resistant) and group A beta-hemolytic strep- 
totocci and other strains of streptococci. 


Bone and Joint infections due to Staphylococcus aureus. 
Septicemia due to Streptococcus pneumoniae (formerly D. pneu- 
moniae), Staphylococcus aureus (penicillin-sansitive and penicilin- 
resistant), Proteus mirabilis, Escherichia coli, and Klebsiella species. 
Endocarditis due to Staphylococcus aureus {penicillin-sensitive and 
penicillin- regjstant); and group A beta-hemolytic streptococci. 
Appropriate culture and susceptibility studies should be performed to 
determine susceptibility of the causative organism to ‘Ancef. 
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There is some clinical and laboratory evidence of partial cross-ailer- 

© genicity of the penicillins and the cephalosporins. Patients have been 
, reported to have had severe reactions (including anaphylaxis) to both 
* drugs. . 


Any patient who nas demonstrated some form of allergy, particularly 
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to drugs, should receive antisiotics cautiously. No exception should ba 
made with regard to 'Ancef'. 


Usage in Pregnancy: Safety of this product for use during pregnancy 
has not been established. 


Usage in Infants: Safety for use in prematures and infants under 1 
month of age has not been established. 
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of impaired renal function, Icwer daily dosage is required (see dosage 
instructions). A false positive reaction for glucose in the urine of patients 
on ‘Ancef' has occurred wit Clinitest® tablets solution. 


ADVERSE REACTIONS 
The following reactions have been reported. 


Hypersensitivity: Drug feve-, skin rash, vulvar pruritus, and eosino- 
philia have occurred. 
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and indirect Coombs tests have occurred. 
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renal or hepatic impairment. 


Gastrointestinal: Nausea, anorexia, vomiting, diarrhea, oral candidiasis 
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Other: Pain at site of injectio~ after intramuscular administration has 
occurred, some with induration. Phlebitis at site of injection has been 
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DOSAGE AND ADMINISTRATION 
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Dosage 
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following dosage adjustments: Patients with a creatinine clearance of 
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12 hours. Patients with creatinine clearance rates of 10 mi./min. or less 
or serum creatinine of 4.6 mg. % or greater should be given 1/2 the 
usual dose every 18 to 24 hours. All reduced dasage recommenda- 
tions apply after an initial loading dose appropriate to the severity of 
the Infection. 


In children, a total daily dosage of 25 to 50 mg. per kg. (approximately 
10 to 20 mg. per pound) of body weight. divided into three or four equal 
doses, is effective for most miic to moderately severe infections. Total 
daily dosage may be increased to 100 mg. per kg. (45 mg. per pound) 
of body weight for severe intections. Since safecy for use in premature 
infants and in infants under one month has not been established, the 
use of ‘Ancef' in these patients is not recommended. 


For additional! information on dosage and administration, see package 
literature or contact your SK&F Representative. 
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The maternal coagulation mechanism has been investigated in an effort to identify its 
role, if any, in the pathogenesis of eclampsia. Thrombocytopenia was identified in 28 of 
95 cases (29 per cent), a prolonged thrombin time in 19 of 38 (50 per cent), abnormally 
elevated serum fibrinogen-fibrin degradation products in two of 65 (3 per cent), and 


circulating fibrin monomer in one out of 20 (5 per cent). Overt hemolysis was rare (2 per 


cent). Thus the pattern as well as the degree of change in the maternal coagulation A 
mechanism differed remarkably from that typical of severe abruptio placentae and of . 
prolonged retention of a dead fetus, the classic obstetric models of fast and slow 


disseminated intravascular coagulation. It is concluded that the coagulation changes 
when present in eclampsia are effect rather than cause. Moreover, the changes may 
evolve primarily from platelet adherence at sites of vascular endothelial damage as the 
consequence of segmental vasospasm and vasodilatation rather than be triggered by the 


escape of thromboplastin from the placenta into the maternal circulation. 


DISSEMINATED intravascular coagulation, charac- 
terized by variable degrees’ of thrombocytopenia, 
prolongation of the thrombin time, elevated levels of 
fibrin degradation products in serum, fibrin monomer 
in plasma, and hypofibrinogenemia, has been de- 
scribed in a great variety of diseases. At times the 
disseminated intravascular coagulation has been ac- 
companied by microangiopathic hemolysis with de- 
formities of circulating red cells and evidence of acute 
hemolysis including reticulocytosis, elevated indirect 
plasma bilirubin, nucleated red cells in the peripheral 
blood, and, in florid cases, gross hemoglobinemia and 
hemoglobinuria. The trauma to red cells that leads to 
their deformity and destruction has commonly been 
attributed to fibrin strands that formed intravascularly. 
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A similar spectrum of hematologic abnormalities has 
long been recognized in some cases of pre-eclampsia , 
and more commonly eclampsia. * Moreover, fibrin 
deposited intravascularly has been described in fatal 
cases.* It is not surprising therefore that disseminated 
intravascular coagulation has been implicated by 
some authors in the pathogenesis of pre-eclampsia- 
eclampsia.&~!° One more recent theory especially holds 
that thromboplastin of placental origin invades the 
maternal circulation at varying rates to produce either *, 
“slow disseminated intravascular coagulation” and in 
turn pre-eclampsia, or “fast disseminated intravascular 
coagulation” and the pathophysiologic changes of 
eclampsia. !° 

Reported now are studies carried cut over the past 
two decades on women with eclampsia at Parkland +. _ 
Memorial Hospital to identify more precisely the 
frequency, the intensity, and, in turn, the pathogenetic 
significance of those hematologic changes that are æ 
implicated especially in dissemirtated intravascular” 
coagulation. 


Materials and methods 

Eclampsia was diagnosed when convulsions were 
documented in an overtly hypertensive woman who 
was pregnant or had been delivered during the 
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Table I. Measurements of coagulation 
factors that imply disseminated intravascular 
coagulation 








Mest abnormal 











Healthy value for 
intrapartum each case of 
primigravidas eclampsia 


Platelets * 
Mean, (cu. mm.) 278,000 202,000 
—2 standard deviations e 150,000 oa 
<150,000 . 0/20 28/95 
<100,000 * 0/20 16/95 
< 50,000 0/20 3/95 
Serum fibrin degradation s 
productst: 
8 xg/ml or less 17/20 57/65 
16 ug/ml 3/20 6/65 
>16 ug/ml e 0/20 2/65 
Plasma fibrinogen* 
Mean, mg./100 ml. 415 412 * 
—# standard deviations 285 = 
<285 mg./100 ml. ` 0/20 7192 
Fibrin monomer . i 
Positive 1/20 1/20 
Plasma thrombin timet 
* Mean, (sec.) 8.9 is 
>2.0 sec. slower than - : 
healthy pregnant = 19/38 





*Lowest value identified for each case of eclampsia. 


. . 
Highest value identified for each case of eclampsia. 


i previous 24 hours. In most cases a lengthy period of 


observation subsequent to delivery has served to rule 
out other causes for the convulsions. The population 
studied has been described elsewhere." 

Platelet counts were made with standard techniques. 
The great majority of the counts were made by two 
individuals. 

Fibrinogen-fibrin degradation products were mea- 
sured with the tanned red cell hemagglutination- 
inhibition technique of Mersky and associates,” the 
Thrombo-Wellcotest immunologic particle agglutina- 
tion technique (obtained from Burroughs Wellcome, 
Inc.) or both. The plasma was promptly separated 


. from 4.5 ml. of whole blood collected in 0.5 ml. of 3.8 


per cent sodium citrate solution to which was added 
0.05 ml. of Trasylol solution containing 500 kallikrein 
inactivator units to inhibit fibrinogenolysis. Most often 
” the separated plasma was promptly frozen and assayed 
at a later time. To measure fibrinogen-fibrin degrada- 
tion products, 100 units of thrombin were added to. 1.5 
ml. of freshly-thawed plasma; the mixture was incu- 
bated at 37° C. for at least 15 minutes and centrifuged 

briskly to yield serum. 
To identify fibrin monomer the plasma paracoagu- 
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lation test with protamine sulfate was performed 
exactly as described by Kidder and associates? on 
plasma collected as described above. A negative test is 
considered by its developers to be strong evidence 
against intravascular clotting. - = 

The thrombin time was measured at 37° C. with a 
BBL fibrometer after mixing 0.2 ml. of bovine 
thrombin appropriately diluted with saline with 0.1 ml. 
of fresh plasma collected in citrate-Trasylol. The time 
for a standard reference plasma (Ci-Trol Normal from 
Dade Division, American Hospital Supply Corp.) to 
clot was simultaneously measured with the same 
diluted thrombin solution. The standardized plasma 
consistently gave the same value when different lots 
were compared. Plasma freshly collected from healthy 
nonpregnant women and from healthy intrapartum 
primigravid women clotted on the average ] second 
faster than did the commercially obtained standardized 
plasma when a thrombin solution was used that caused 
the latter to clot in 10 seconds. 

Fibrinogen in plasma collected in citrate-Trasylol 
was measured as thrombin-clottable protein by the 
method of Ratnoff and Menzies.“ 

Plasma from each specimen of citrate-Trasylol blood 
was carefully inspected for hemoglobinemia. Free 
hemoglobin added to normal plasma in a concentra- 
tion greater than 25 mg. per 100 ml. could be 
identified. Red cell morphology was evaluated in blood 
smears stained with Wright’s stain. 

Each quantitative hematologic measurement was 
made in duplicate and in practically all of the cases of 
eclampsia serial measurements were made. The most 
abnormal value for each case has been used in all of the 
compilations. 

To provide normal pregnancy values, each of the 
hematologic studies was performed in duplicate on 20 
healthy intrapartum primigravid women. 


Results 


Platelets. For normal intrapartum pregnancy the 
mean value was 278,000 platelets per cubic millimeter; 
two standard deviations below the mean was 150,000 
per cubic millimeter. As shown in Table I, the lowest. 
platelet count with eclampsia was less than 150,000 in 
28 of 95 cases (29.5 per cent), less than 100,000 in 16 
(16.8 per cent), and less than 50,000 in three (3.2 per 
cent). The low platelet counts rose to the normal range 
within 5 days after delivery and frequently then 
became supranormal. 

Serum fibrinogen-fibrin degradation products. Of 
the 20 healthy intrapartum pregnant primigravidas 
studied, fibrin degradation products in serum mea- 
sured 8 ug per milliliter or less in 17, and 16 ug per 
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Table II. Eclampsia during the second trimester with severe but transient thrombocytopenia the only 


demonstrated abnormality of coagulation 














Platelets 
(cu. mm.) 


5/19 16:15 








Fibrino- 
en 


(mg./100 ml.) 


Thrombin 
timet 


(sec.) 





Convulsed 2 
18:15 59,000 4 Negative : 404 12.0 
5/20 07:10 Delivered 750 gram infant after oxytocin Induction ae 
08:50 73,000 Negative 12.0 
10:20 4 Negajive 505 11.6 
5/21 87,000 . 
5/22 196,000 Creatinine clearance 91 ml./min. . * 
5/23 240,000 


*FDP = Fibrinogen-fibrin degradation products. 


+ Value for normal control plasma = 10.0 sec. 


milliliter in three. The maximum values for 65 cases of 
eclampsia were 8 ug per milliliter or less in 57 and 16 
ug in six. Of the two values that exceeded 16 ug per 
milliliter, one of 128 ug per milliliter was associated 
with abruptio placentae so extensive as to kill the fetus. 
The other value of 32 ug per milliliter was obtained 
with the Thrombo-Wellcotest method whereas an 
amount less than 8 ug per milliliter was identified by 
the tanned red cell hemagglutination-inhibition 
technique. This is the single instance in which a 
marked difference was found when the two techniques 
for identifying fibrinogen-fibrin degradation products 
were compared. : 

Fibrin monomer. One of 20 plasma samples from 
the healthy intrapartum primigravidas was question- 
ably positive and one plasma sample from the 20 cases 
of eclampsia studied was positive for fibrin monomer. 
Two to six different plasma samples from each of the 
20 cases of eclampsia were assayed for fibrin monomer. 

Fibrinogen. The mean value for fibrinogen in 
plasma from the 20 healthy intrapartum primigravidas 
was 415 mg. per 100 ml. with two standard deviations 
be-ow the mean of 285 mg. per 100 ml. (Table I). With 
the use of the lowest measured value for each of 92 
women with eclampsia, the mean fibrinogen level was 
412 mg. per 100 ml. and in only seven of the 92 was it 
less than 285 mg. per 100 ml. The three lowest values 
ranged from 94 to 215 mg. per 100 ml. and each was 
associated with severe abruptio placentae. 

Thrombin time. The thrombin time for plasma 
specimens from the 20 healthy intrapartum women 
averaged 8.9 seconds, compared to 11.3 seconds for 
38 cases of eclampsia. All but one of the values for 
eclampsia were above the mean for healthy primi- 
gravidas and 19 (50 per cent) were more than 2.0 
seconds greater than the mean. 

Hemolysis. Overt hemoglobinemia was identified 
only twice in the 118 cases of eclampsia in which it was 
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carefully looked for. In,each instance it promptly 
cleared after delivery. More common was indirect 
evidence of hemolysis including elevated indirect 
bilirubin, reticulocytosis, nucleated red blood cells in 
the peripheral blood, and mature red cells variably 
distorted. i 3 

Summarized below is a case of TR ee eclampsia 
with severe hypertension that demonstrates the most 
common changes in the coagulation mechanism iden- 
tified during nt study. oe 


G. P., a 17- -year- -old white TEA at about 27 
weeks’ gestation, developed headaches and severe 
epigastric pain. Her blood pressure, takén by her 
‘physician just before a grand mal seizure, was 210/110 - 
mm. Hg and the urine protein was 4+. Léss than 1 
hour later, when she was first seen in the: Parkland 
Obstetrical Emergency Spite, the blood pressure was 
as high as 194/150 mm. Hg and marked pro. 
teinuria was confirmed. Magnesium sulfate intrave- 
nously and intramuscularly and’ hydralazine intrave- 
nously were administered according to our standard 
protocol for eclampsia described elsewhere." In- , 
travenous oxytocin was started and 11 hours latera - -~ 
fetus weighing 750 grams was delivered. The 
creatinine clearance intrapartum was 67 ml. per 
minute. Hypertension of decreasing intensity was 
present for 5 days postpartum; she was normotensive 4 
weeks after, delivery. : 


As shown in Table II severe thrombocytopénia and a 
moderately prolonged thrombin time without other 
detected abnormalities of coagulation wére identified. 

The platelet count rose to the normal range 2 days * 

after delivery. Evidence for microangiepathic hemoly- 

sis was negligible except for a reticulocyte count . 
of 3.6 per cent. Serum bilirubin concentration was less 
than 1.0 mg. per 100 ml., red cell morphologic changes 
were minimal, and no nucleated red cells were present 
in the peripheral blood. : 
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Fig. I. Serial data from a case of severe abruptio placentae with disseminated intravascular 
coagulation. None of the classic stigmas of eclampsia developed; hypertension, convulsions, and 
. impaired renal function were absent. FSP = fibrinogen-fibrin degradation products. 


Comment : 


There is no question that in some women with 
gglampsia a variety of hematologic aberrations may 
develop consistent with those changes ascribed to 
disseminated intravascular coagulation. The findings 
reported now, however, do not support the concept, 
that disseminated intravascular coagulation is essential 
to the development of eclampsia. Against disseminated 
intravascular coagulation causiilg the central nervous 
dysfunction that characterizes eclampsia is the absence 
in the majority of cases of thrombocytopenia, fibrin 
monomer in plasma, pathologically increased levels 
of fibrin degradation products in serum, and 
hypofibrinogenemia. Moreover, these abnormalities 
have been identified, albeit very infrequently, in 
women with pre-eclampsia who did not convulse. 


Furthermore, in a classic model of disseminated 


intravascular coagulation induced by thromboplastin 
entering the maternal circulation, namely, severe 
abruptio placentae, none of the stigmas of eclampsia, 
or for that matter pre-eclampsia, need be present. 

In our now extensive experience with naturally 
occurring obstetric models of slow and of fast dissemi- 
nated intravascular coagulation, the former the con- 
sequence of slow escape of thromboplastin into the 
maternal circulation after fetal death in utero and the 
latter due to extensive abruptio placentae, pre- 
eclampsia and eclampsia were not obligatory products 
of the consumptive coagulopathy. Presented in Fig. 1 
are hematologic and rerfal function data from a case of 


severe abruptio placentae typical of many that we have 
studied with profound hypofibrinogenemia, throm- 
bocytopenia, markedly elevated amounts of fibrino- 
gen-fibrin degradation products in serum, and readily 
identifiable fibrin monomer in plasma. Hypertension, 
impaired renal function, and convulsions, the classic 
stigmas of eclampsia, were absent. 

When thrombocytopenia did occur in women with 
eclampsia it was seldom accompanied by either 
pathologically elevated levels of fibrinogen-fibrin deg- 
radation products in serum or of fibrin monomer in 
plasma and, at times, was the sole abnormality of 
coagulation identified. Thrombocytopenia in the ab- 
sence of the other coagulation abnormalities is not 
compatible with the concept of sudden intense dis- 
seminated intravascular coagulation due to thrombo- 
plastin leaching from the placenta into the maternal 
circulation, but implies another mechanism. 

Rather than the thrombocytopenia of eclampsia 
evolving from intravascular coagulation induced by 
thromboplastin from the placenta, platelet adherence 
at sites of vascular endothelial discontinuity seems a 
more likely explanation. Loss of vascular endothelial 
integrity is known to incite platelet adherence and 
secondarily fibrin deposition in experimentally in- 
duced intense vasoconstriction.% ' Disruption of 
arterial endothelial lining has been demonstrated in 
dilated segments of artery that alternate with vaso- 
constricted segments induced by angiotensin and 
some other pressor amines. Flatelets adherent to the 
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exposed subendothelial layer and fibrin strands laid 
down around the platelet aggregates have been clearly 
identified by scanning electron microscopy.” It is 
postulated, therefore, from the data presented now 
that in some women with eclampsia comparable 
endothelial disruption with platelet adhérence. and 
fibrin deposition develops which undergoes repair 
once delivery is accomplished and the vasospasm 
abates. 

The reason for the prolonged thrombin time in half 
or more of the cases of eclampsia remains unclear, 
although this abnormality was first described in 1954.4 
At least three mechanisms may be implicated in 
prolongation of the thrombin time. Two well-described 
possibilities are very low concentrations of substrate for 
thrombin, i.e., hypofibrinogenemia, and the anticoa- 
gulant effect of large amounts of fibrinogen-fibrin 
degradation products in the plasma. The laboratory 
data obtained in the studies reported now do not 
implicate either of these mechanisms, although the 
possibility of an unrecognized circulating anticoagulant 
remains. A third mechanism to account for the 
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prolonged thrombin time is a qualitative alteration in 
the fibrinogen molecule, sometimes referred to as 
dysfibrinogenemia. 

The concept that eclampsia is caused by dissemi- 
nated intravgscular coagulation engendered by throm- 
boplastin from the placenta entering the maternal 
circulation implies that treatment with heparin might 
be beneficial. We are aware of no studies of sufficient 
magnitude to evaluate adequately any benefits from 
heparin’ compared to the obvious risks of such 
treatment. It is doubtful that heparin would prove 
highly effective in preventing platelet aggregation at 
sites of endothelial damage. Moreover, to render the 
blood hypocoagulable in the presence of severe 
hypertension and at times serious thrombocytopenia 
would very likely enhance remarkably the risk of 
intracranial hemorrhage in women wjth eclampsia. 

* All of the cases of eclampsia considered in this report 

were treated with magnesium sulfate routinely, hy- 
dralazine intermittently, and heparin never. The 
favorable outcomes have been réported in some detail 
elsewhere."! ° 
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essentially implied that eclampsia and severe pre- 
eclampsia produced a coagulation defect, some obste- 
tricians wondered why their investigations of the 
hypertensive disorders of pregnancy were unable to 
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uniformly reach the same conclusions stated by some 
of these authors. What many investigators found, 
although not new, was confirmation that 2 hyper- 


- coagulable state exists in pre- eclampsia and eclampsia 


and also that such a state exists in normal pregnancy. 
This is not to say that the eclamptic patient does not or 
may not develop coagulation changes just as may 
any other pregnant patient. Hardly anyone questions 
that DIC is a reality; but it seems that incidence, 
pathophysiology and even pathologic significance, 
specifically in eclampsia, has been exaggerated."In fact, 
clinical and autopsy evidenee of incoagulable states, 
thromboembolic phenomena, and hemolysis have been 
and still are found in some, but not all, eclampsia. 
The same findings may also be found in some 
noneclamptic pregnant patients as well. As ir all 
clotting, DIC is associated with secondary fibrinolysis, 
with prolonged prothrombitt umes, low plasminogen 
levels, and increased fibrinolysin. f r 

Prpnounced coagulation defects may occur in several 
Special situations in pregnancy, such as certain infec- 
tions, abruptio placentae, sepsis, various hemolytic 
syndromes, especially uremia and angiopathies, 
thfombotic thrombocytopenic purpura, and dissemi- 
mated trophoblastic tumors. Trauma, hemorrhage, 
and/or the release of bacterial toxins, to-which the 
eclamptic patient is frequently exposed, may activate 
not only the.coagulation process, but the fibrinolytic 
system as well. As a result, fibrinogen and other 
coagulation factors are consumed and their concentra- 
tion reduced; platelets also are decreased. However, 
the potential of the patient to synthesize new fibrin is 
tremendous so that fibrinogenopenia, when it occurs, is 
temporary; where as in thrombocytopenia, the time 
required for platelet production îs prolonged. z 

. Hepatic damage is common in severe pre-eclampsia 
and eclampsia in our autopsy experience, but Dr. 
Pritchard has*not been “afforded this opportunity to 
note these changes since all his eclamptic patients 
survived. Even in living eclamptic patients, we have 
observed definite hepatic impairment in biopsy mate- 
rial obtained percutaneously and at operation in 
patients with ruptured liver capsule when standard 
biochemical profiles showed nothing characteristic of 
extensive or long-standing disease. Fibrinogen may 
remaih quite high with pronounced liver damage, but 
.. prothrombin decrease and prolonged prothrombin 
time are very sensitive indicators of impaired liver 
function. . 

A third and not the least explanation is the influence 


7 „of therapeutic measures such. as the administration of 


blood. Shed blood is required for hemorrhage or to 
replace blood volume, bank blood, deficient in, if not 
almost devoid, of platelets and of labile factors 
necessary to initiate and maintain the coagulation 
mechanism, is commonly but incorrectly administered. 

lf shock occurs, another situation exists. This 
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depends upon what caused the shock, however, since 
the dynamics of septic shock differ from those of 
hemorrhagic shock or cardiogenic shock. In pregnan- 
cy, where cardiac output is high and aggravated by 
increased peripheral resistance, as in eclampsia, hy- 


Á * 
poxia, dehydration, and hypovolemia usually play a” 


significant role in initiating a clotting defect. Oxygen 
extraction in the lung is reduced and what oxygen is 
extracted is often insufficient to meet the needs created 
by the hyperpnea and increased, cardiac work. This 
results in further hypoxia and the production of lactic 
acid accumulation and tissue acidosis. 

For years we as obstetricians have fared the 
kidney, liver, and brain in the pathology of eclampsia, 
based upon the study of autopsy material. However, 
ventilatory and circulatory dynamics, with the excep- 
tion of pulmonary edema, probably have received less 
attention than they deserve. Studies of these processes 
should augment rather than replace studies of cardiac, 
vascular, and renal function in understanding the basic 
alterations in the hypertensive disorders of pregnancy. 
The increased work of the heart, atelectasis, pulmo- 
nary edema, and pneumonia, which commonly occur 
in these patients have received the therapeutic atten- 
tion they deserve and have been responsible for 
development of inhalation therapy teams, and the 
providing innovative methods cf respiratory assistance 
and the continuous creation of versatile artificial 
devices. On the other hand, the overly aggressive use 
of some of these methods, the use of too high oxygen 
concentrations and errors in judgment tend to vitiate 
some of these advances by contributing to the produc- 
tion of harmful coagulation problems. i 

The alterations of coagulation in eclampsia are 
probably interrelated and seem to be due to: (1) factors 
responsible for hypovolemia; (2) factors responsible 
for shock, electrolyte, and acid-base balance; (3) 
vascular damage including hypoxia, or some other 
direct trauma to certain organs (placenta, uterus, 
vagina, lung, liver, kidney brain); and (4) treatment 
factors (usually treatment errors resulting from failure 
to replace the factors necessary in the multiple se- 
quences of the coagulation mechanism). 

What seems to be debatable is not so much whether 
the coagulation problems are coincident to or directly 
due to eclampsia but whether a lack of full agreement 
among investigators may result from differences in 
technology and methodology. From a purely clinical 
standpoint, we undoubtedly are not studying eclampsia 
alone but also one or more of the various complications 
of this major Complication of pregnancy. It is obvious 
that we are dealing with several complex physicochem- 
ical, biologic, and clinical issues. In order to attempt to 
solve and develop meaningful answers to these prob- 
lems, even though unduly.ambitious, I believe it would 
be helpful to establish a multicentered interdisciplinary 
program using identical methodology and a uniform 
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Fig. 1. A possible factor causing the glomerular endothelial 
lesion. (By permission of J. Obstet. Gynaecol. Br. Commonw.) 


protocol of evaluation of each coagulation factor in 
eclamptic and control patients for each of the causes of 
alteration of the coagulation mechanism. 

Dr. Ernest W. Pace, Piscataway, New Jersey. Every 
now and then some ugly facts arise to slay a beautiful 
hypothesis. Dr. Pritchard’s fine presentation will force 
me to alter my preconceived concept (always a painful 
process) regarding the pathogenesis of eclampsia. He 
refers to my hypothesis in the manuscript; so let me 
first explain to-you what it is or, as of now, was. i 

Fig. 1 is one of several published in 1972 which 
postulates that part of an “inner vicious circle’—the 
most controversial part, perhaps—is a rapid dissemi- 
nated intravascular coagulation (DIC) which leads to 
platelet-fibrin thrombi in the brain, liver, and other 
organs. In adopting this, I was strongly influenced by 
my colleague in San Francisco, Dr. Donald McKay,’ an 
astute pathologist, who wrote this statement in 1972: 
“In eclampsia, the sudden occlusion of arterioles, 
capillaries and venules by platelet-fibrin thrombi leads 
to ischemic tissue damage. . . . When the ‘clotting 
mechanism is triggered, aggregates of platelets and 
thrombi are swept into the microcirculation of the 
brain. . . . If the vessels involved supply a portion of 
the motor cortex, the ischemia produced results in 
convulsion. . ... Lodgement of the platelet aggre- 
gates damages the endothelium locally and blood 
pressure forces red blood cells out into the perivascular 
region, producing ‘ring hemorrhages.’ Such hemor- 
rhages are found in all patients with eclampsia and 
represent the only lesion that occurs virtually 100 per 
cent of the time.” 

Now I may have assumed erroneously that what 
happens in eclamptic patients who die, about whom 
Dr. McKay knows a great deal, also happens in those 
who survive, about whom Dr. Pritchard knows a great 
deal because none of his eclamptic women die. But if 
Dr. McKay’s explanation is incorrect, then what is the 
cause of the convulsions? 
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Fig. 2. A revision impelled by Dr. Pritchard’s data. 
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*I was also intrigued by the concept that the 
deposition of some fibrinogen derivative in thé en- 
dothelial cells of the glomeruli, a phenomenon noted 
in essentially all patients with pre-eclampsia or eclamp- 
sia, is the result of a slow and perhaps intermittent 
intravascular coagulation. I have produced such lesions 
by injecting placental thromboplastin intravenously. I 
am also intrigued by the observations, of Wood? that 
serial observations in pre-eclampsia reveal a rise in 
plasma cryofibrinogen prior to an exacerbation anda 
rise in fibrin degradation products during remission. 
Several British observers who report evidence of DIC 
in some patients with pre-eclampsia observe it only in 
those with proteinuria. I would like to ask Dr.’ 
Pritchard if the 29 per cent who had significant 
thrombocytopenia also had proteinuria which was 
more intense. ` 

Before totally capitulating to Dr. Pritchard's obvious 
conclusion, I would like to paise some additional 
questions. 

The illustration of abruptio placentae as an example 


of rapid intravascular coagulation could be erroneous. *, 


While I may have been the first to promulgate that 
concept in 1948, a careful study of the monograph by 
Per Nilsen? in 1963 leads me to believe that abruptio 
placentae is an example of extravascular coagulation 
with maternal reabsorption of serum. . 

A major quéstion is whether the parameters mea- | 


sured by Dr. Pritchard are truly sensitive indicators of ` 


mild—perhaps episodic—intravascular coagulation. 
For example, fibrinogen chromatography might reveal 


abnormal findings in 100 per cent of eclamptic, » 


patients. Perhaps: we really need’ measurements of 
platelet and fibrinogen turnover rates, but these cannot 
ethically be done because of the radioactivity involved. 
I am impressed by the following statement from the 
literature: “Disseminated intravascular coagulation of 
considerable magnitude may be present without gross 
changes in the fibrinogen «concentration. ... We 


~ 
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need data on fibrinogen turnover rates in this condi- 
tion.”4 

Despite these reservations, I will accept the author’s 
conclusion that DIC does not occur in all eclamptic 
patients. It becomes necessary for me toremove DIC 
from the inner circle of pathogenesis (Fig. 2) and 
substitute an unknown, some protein-rich immunolog- 
ically confusing happenstance (abbreviated as PRICH). 
No one is better equipped to elucidate the nature of 


PRICH than Dr. Pritchard, . 
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Dr. Fritz K. BELLER, Muenster, Germany. DE 
Pritchard has again presented data of an unusual 
approach of clinical investigation. He is respected for 
choosing a small segment of a controversial issue 
applying clear methodology and attempt to clarify the 


issue. His conclusions have on occasion changed our 


clinical management. On other occasions the new. 
approach has stimulated thinking even if one did not 
accept the concept of the author. On a few occasions 
Tue Pritchard has re-evaluated previous conclusions. 
The present paper is such an example. 

Dr. Pritchard and his co-workers presented data to 


indicate that coagulation changes fail to be present in g 
“eclampsia. Based on their results they dismiss the 


concept that “fast” disseminated intravascular coagula- 
tion (DIC) is a pathophysiologic event in eclampsia. 

I would entirely agree with him and so would many 
of our collegues working in this field, if the authors 
were discussing pre-eclampsia rather than eclampsia. 
Many of us were puzzled by the observation that in 
pre-eclamptic patients the only coagulation change is a 


> rather infrequent thrombocytopenia. An increase in 


fibrin(ogen) breakdown products is controversial. We 
have completed a recent study using the TRCH II 
method according to Merskey, which was also used by 
the authors. Our data, however, indicated an increase 
in fibrinogen breakdown products .in patients. with 
_ pre-eclampsia." =$ 

In contrast to pre-eclampsia most authors observed 
in patients developing eclamptic seizures, in contrast to 
Dr. Pritchard, coagulation changes consistent with the 


= concept of an activation of the coagulation system. By 


reviewing the data ‘of Galton and his co-workers,? who 
investigated more than 150 patients with tcxemia of 
pregnancy in Mexico City, we observed only . an 
infrequent thrombocytopenia in severe pre-eclamptic 
patients. In four out of seven patients with eclampsia, 
however, thrombocytopenia was present together with 
low plasma fibrinogen values and other ccagulation 
abnormalities to indicate DIC. More sophisticated 
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techniques were not available at that time. McKay? has 
recently pointed out that patients with eclamptic 
seizures developed spherocytosis and helmet cells, an 
abnormality of red blood cells. Many years ago Brian 


and associates* demonstrated the relationship between sy * 


this red cell abnormality and fibrin deposition in the 
microcirculation. This well recognized work resulted” 
in the terminolgy of microangiopathic hemolytic 
anemia, which should not be confused with the 
hemolytic uremic syndrome. Dr. Pritchard has focused 
attention on this symptomatology on previous occa- 
sions. 

In extensive animal experimentation we have 
confirmed not only the relationship between sphero- 
cytosis and DIC but also the relationship between 
am increase in plasma hemoglobin concentration 
and DIC.5-7 

Based on the discussion of the relationship between 
spherocytosis and DIC I would assume that the authors 
would fail to find glomerular fibrin deposition in their 
material. Fibrin deposition in tke glomerular capillary, 
the hallmark of the generalized Shwartzman pheno- 
menon, was observed by McKay and associates? in 
patients with eclampsia. Coagulation data and morpho- 
logic observations seem to fit nicely together to indicate 
DIC as a pathophysiologic event in eclampsia until 
the present observation by Dr. Pritchard. 

Why may it be that patients are much better off in 
Dallas than they are in San Francisco or elsewhere? 
May it be that the improvement in the therapy for 
pre-eclampsia and eclampsia has changed the 
pathophysiologic events? This seems to be a likely 
explanation, since one paper regarding modern treat- 
ment of toxemia of pregnancy is originating from the 
Dallas group. Or may it be that we are using the terms 
eclampsia and pre-eclampsia but meaning different 
things? It is our feeling at present that toxemia of 
pregnancy is a rather large omnium gatherum of dis- 
ease entities. Toxemia of pregnancy is based on 
symptomatology. Renal biopsies have demonstrated 
that the morphology may either be the genuine lesion 
of pre-eclampsia or renal disease as, for instance, 
glomerulonephritis. For these thoughts I would ap- 
preciate the comments of Dr. Pritchard in order te 
offer a possible explanation for his results differing 
from many groups who all worked with accepted 
methodogica] standards. l 

The concept of the authors of endothelial disruption 
with platelet adherens and secondary fibrin incorpora- 
tion based on vasoconstriction is challenging. I always 


‘had difficulties in understanding the mechanism for 


the release of placental tissue thromboplastin in the 
maternal circulation to indicate DIC. This concept is 
merely. based on the observation that DIC can be 
produced in animals by injecting tissue thrombo- 
plastin. There are a variety of additional trigger 
mechanisms of the blood coagulation system. Antigen- 
antibody complex formation triggers as nicely, or 
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endotoxin, to name only a few. The organism can 
obviously react to the activation of the coagulation 
system by only a very limited pathway. I believe this is 
what is meant by Dr. McKay’s® expression for DIC as 


N an “intermediary mechanism of disease.” Otherwise it 


would be unexplainable to observe identical morphol- 
ogy in such a wide range of diseases. DIC has to be 
considered as a complicating feature and not an 
etiologic event. More sophisticated techniques as, for 
instance, gel filtration for the demonstration of fibrin 
monomers of u = u dimmertyp may support the 
concept of Dr. Pritchard. 

Regarding the treatment, I find myself in complete 
agreement with Dr. Pritchard’s objection to using 
heparin. I can hardly see any coagulation assay for the 
evaluation of beneficial effects of the heparin treat- 
ment in toxemia of pregnancy. In eclampsia heparin 
should be contraindicated. Again it was McKay who 
focused our attention on the fact that eclamptic 
seizures are associated with intracerebral bleeding. 
Heparin should therefore not be used as it is not used 
in any other form of cerebral vascular accident. 
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Dr. Denis CavanaGH, St. Louis, Missouri (by invita- 
tion). I congratulate Dr. Pritchard for de-emphasizing 
the place of DIC in eclamptogenic toxemia, and I hope 
that we will be seeing less treatment with heparin 
without good scientific basis. We, like Dr. Pritchard, 
while impressed with the importance of DIC in 
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abruptio placentae, have not been able to demonstrate 
it to any significant degree in eclamptogenic toxemia in 
our patients. Also, in our studies of baboon toxemia 
models, published last year,! although we were able to 
demonstrate hypertension, proteinuria, and even de- 
position of fibrinoid material in the kidney, despite 
exhaustive and repeated coagulation profiles on our 
baboons,-we were unable to show any evidence of DIC. 
I must say I was very disappointed with these findings, 
but now Dr. Pritchard has convinced me that perhaps 
the baboon toxemia modeleis not as defective as we 
thought it was with regard to the coagulation changes. 
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Dr. MICHAEL J. Jorpan, New York, New York. In 
the late thirties, Arnold and Fay at Temple University 
documented the bizarre changes in the brain and 
spinal cord of patients autopsied following eclamptic 
convulsions. These bizarre changes were attributed to 
trauma and increased intracranial pressure and many 
of patients had what was called “hidden edema of the 
brain and spinal cord associated with thromboembolic 
phenomenon.’ ? The fact that these changes were 


. present in the brain and spinal cord is of particular 


importance and indicates the necessity of a closer 


clinical pathological study. To me Dr. Pritchard’s ex- 
cellent presentation raises the question that perhaps ` 


the use of mini-heparinization in these patients may be 
indicated and not dangerous at all. I would si ecjate 
hearing Dr. Prichard’s thoughts. 

Dr. PrircHarp (Closing). In regard to the commerit 
that mini-héparin may not be dangerous, I would like 
to speak out emphatically that as a general policy 
clinicians ought to use drugs and techniques only when 


sure that they do good. In clinical practice we should + 


not have to prove that something is not dangerous. I 
personally believe that heparinization is dangerous in 
several circumstances, including that of the hyperten- 
sive, thrombocytopenic woman. I would certainly 
welcome a study that would clarify whether heparin is 


or is not of benefit. We have used a standard treatment 
regimen for eclampsia for some time which certainly ~ 


did not include heparin. The results are in press and 
will be out in October. They provide a standard against 


which someone can compare other treatments, includ- ~ 


ing heparin. . 

In regard to Dr. Beller’s comments on evidence of 
coagulopathy in four of seven cases of eclampsia, in my 
residency days (and nights) we had three cases of 
eclampsia, all seen within two months, and all dem- 
onstrating severe coagulopathy, intense hemo- 
globinemia, and hemoglobinyria. In the next 20 years 
and 160 cases I have seen one more; so, small samples 


. 
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can lead -to ineorrect answers. Certainly, changes 
consistent with DIC may occur with eclampsia, and 
especially in those circumstances in which there is also 
some degree of abruptio placentae (which occurred in 
about 7 or 8 per cent of our cases of eclampsia). The 
fact that in Dallas we see women who convulse but we 
quite soon treat them and deliver them promptly 
further supports my contention that the coagulopathic 
changes are the effect of the disease rather than 
pathogenetically causing the symptomatology and 
physical findings of eclampsia. 

We have done very few renal biopsies for one 
reason: Morbidity can be significant under these 
circumstances. 

Dr. Lindheimer and associates from the University 
of Chicago have recently presented data which dem- 
onstrate that the renal lesien of fibrin deposited in 
and around the endothelium of the glomerular 
capillaries is not an early development. They hate 
studied 31 patients who, to their satisfaction, had mild 
to moderate pre-eclampsia, but found fibrin by im- 
munofluorescence irr only seven, as I recall (certainly 
less than half of those studied), and in each instance the 
amount of fibrin was extremely small, being rated as 
somewhere between + and 1+. They concluded that 
the deposition of fibrin in the kidney is the effect of the 
disease and not the cause of the disease. 
=l was intrigued by Dr. Page’s comments in regard to 
abruptio placentae. I grew up following his concept 
that the coagulation defects of abruptio placentae are 
the consequence of thromboplastin from the placenta 


and perhaps decidua entering the maternal circulation’ 


and I set out to disprove it. I accumulated data which at 
one point in time I interpreted in the same way as did 
Nilssen, i.e. the coagulopathy was localized in” the 
uterus. Dr. Page abandoned his concept in view of 
Nilssen’s findings. | abandoned our concept of 
coagulopathy confined to the uterus in view of our 
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subsequent findings that, while there is a lot of fibrin 
deposited within the uterine cavity, not enough fibrin is 
there to account for all that is missing. More important, 
I think, is recognition that one characteristic feature of 


intense coagulation is the production of fibrin degrada- f°? 


tion products. If fibrin deposition was occurring just In 
the uterus, the level of fibrin degradation products 
ought to be higher in the uterus than in the 
intravascular compartment since those in plasma 
would represent leaching from the uterus into the 
circulation. In our experience, within the limit of 
measurement, fibrin degradation products in the 
uterus and in the maternal circulation are of the same 
order of magnitude. Therefore, I believe there is 
appreciable DIC with abruptio placentae rather than 
just focal intrauterine coagulation. 

In regard to Dr. de Alvarez’s opening comments and 
the diversity of the findings of disseminated intravascu- 
lar coagulation, I conclude with the following: 

DIC (Disseminated Intravascular Coagulation) 

See DIC 

See DIC run and play in the blood vessels 

See Jane 

See Jane run and play 

See Jane not run but play and get pregnant 

Jane will now get DIC since 

DIC occurs in pre-eclampsia~eclampsia 

DIC occurs in abruptio placentae 

DIC occurs with most obstetric complications 

If Jane’s baby Dick is asphyxiated, Dick may get DIC 

Jane should not have gotten pregnant 

But the pill, while preventing Dick, may cause DIC 

But so can malaria, virus infections, a bad bump on 
the head, even infectious mononucleosis 

More and more it appears most things in life can 
cause DIC 

Probably no one ever dies alone 

There is always DIC 
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There were 738 fetal BPD determined in 468 normal obstetric patients between 16 and 

43 weeks in whom (1) the size of the uterus on initial examination corresponded to the ‘ 

duration of amenorrhea + 1 week and (2) there were no cémplications during the . 
pregnancy. The mean BPD + 2 S.D. was determined for each week. The rate of BPD ý 
growth was found to be 0.26 cm. per week from 18 to 38 weeks. One hundred random 

high-risk obstetric patients in whom the size of the uterus on initial examination 

corresponded to the weeks of amenorrhea + I week were studied. Two patterns of 7 
suspected IUGR are observed: one shows BPD values more than 2 S.D. below the mean; 

the other manifests a decreased A BPD. Combinations of the two may be seen. At delivery 

seven neonates were identified who were SGA and could not be detected in utero by single 


BPD measurements. 


INTRAUTERINE growth retardation has a severely 
adverse affect on the outcome of pregnancy. The 
neonate has an increased incidence of meconium 
aspiration, asphyxia, acidosis, polycythemia, hypo- 
glycemia, and impaired growth and development. 
Although these problems are manifest in the nursery, 
the problem really begins in utero. Morbidity and 
mortality rates can be reduced by accurate prenatal 
diagnosis of impaired fetal growth, appropriately 
timed delivery, and intensive intrapartum and neonatal 
care. 

If preterm delivery is to be used, the detection of 
intrauterine growth retardation (IUGR) must be 
sufficiently accurate to detect most of the growth- 
retarded fetuses but avoid the possibility of early 
delivery of an unaffected fetus. This study evaluates 
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the use of diagnostic ultrasound fetal biparietal- 
diameters (BPD) to detect IUGR. 


Material and methods 


A total of 738 fetal biaparietal diameters (BPD) were 
determined in 468 normal obstetric patients between 
17 and 43 weeks’ gestation. The patients were included 
in this study only if (1) the size of the uterus‘on ini- 
tial examination corresponded to the last normal 
menstrual period + 1 week and (2) there were no com- 
plications associated with the pregnancy. The mean 
BPD + 2 S.D. was determined for each week of ges- 
tation. J 

The ulrasound scan was performed with the 
B-mode of a Unirad Sonograf II instrument utilizing a ” 
2.5 MHz transducer. Three Polaroid pictures of the 
fetal head were taken with the falx cerebri centrally 
located (Fig. 1). A centimeter scale was superimposed, 
on each picture. Scans in which the falx cerebri were 
not identified were excluded from the study. The fetal 
head was measured with calipers from the outer aspect 
of the head to the inner aspect of the contralateral side. 
The average of the three measurements was used as 
the biparietal diameter. Each reading was performed 
by the same investigator. The accuracy and reproduci- 
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Fig. 1. Biparietal diameter of the fetal head with the falx 
cerebri centrally located. ê 
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Table I. Composition of high-risk group 








E No. 
e 
Pre-eclampsia 24 
: Chronic hypertension 18 
Previous infant <6 lb. 13 S 
Rh-immypized 10 
Anemia <10 Gm. 8 


Suspected IUGR 6 

* Under 16 years of age 5 
Heart disease 5 
Diabetes 3 

g Vaginal bleeding 3 
s ` Weight <100 Ib. 2 
. Other conditions 14 





bility of B-mode ultrasound. BPD has been con- 
firmed. —® The error of the method was found to be 

0 to 3 mm. 16. , i 
In the same population, the normal BPD growth 
curve Was analyzed by the method of least squares. The 
rate of growth of the BPD (A BPD) was determined. 
The fates were analyzed for both 3 and 4 week 
intervals and the standard deviation was computed. 
With standard normal distribution tables, a threshold 
value was calculated on the basis of 10 per cent of the 
population having a A BPD below the threshold. The 
p 10'per cent figure was used because this corresponded 

to the definition of SGA. ` 
One hundred random high-risk obstetric patients 
7 „whose uterine size on the initial visit corresponded to 
the last normal menstrual period (+ 1] week) were 
studied. Patients with multiple gestations were 
excluded. The fetal BPD was determined on one or 
more occasions after the sixteenth week of gestation. In 
-. addition, the rate of growth was determined by the A 
: BPD for 3 week and 4 week periods. i 

The babies resulting from these 100 high-risk 
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pregnancies were evaluated by clinical estimates of 
gestational age according to the parameters of Lub- 
chenco.” Height, weight, and head circumferences 
were plotted on Colorado growth charts. Neonates 
whose birth weight fell below the tenth percentile were 
designated as small for gestational age (SGA). Fetuses 
whose BPD at any time fell below 2 S.D. on the normal 
curve were categorized as suspected IUGR. 


Results 


The mean values + 2 S.D. from the 468 patients 
having 738 BPD at various weeks of gestation are 
shown in Fig. 2.6 The mean values show progressive 
increase with each week of gestation. 

The A BPD of this population was determined. The 
BPD growth curve from 18 to 38 weeks’ gestation 
revealed a straight line (r = 0.96, p < 0.001). The 
slope of the line is 0.260 (+0.005) cm. per week, 
indicating that normal growth per week is 0.26 cm. any 
time from 18 to 38 weeks’ gestation. 

The mean rate of growth for these patients where A 
BPD was measured over a 3 week interval was 0.78 cm 
(n = 21), S.D. = 0.32. Using tables for the area under 
a standard normal curve, this translates to a threshold 
of 0.4 cm. for a 3 week period below which 10 per cent 
of the patient population should fall. The mean A BPD 
for the 4 week interval was 1.01 (n = 47) S.D. = 0.34. 
This translates to a threshold of 0.6 cm. for a 4 week 
period below which 10 per cent of the patient 
population should fall. In this study, those patients 
with a A BPD under 0.4 cm. for 3 weeks or 0.6 cm. for 4 
weeks will be considered to have IUGR. 

A total of 240 BPD determinations were performed 
in the 100 randomized high-risk obstetric patients. The 
composition of this study group is shown in Table I. 
The 100 patients had 111 pre-existing conditions or 
complications of pregnancy. Such conditions as epilep- 
sy, history of prematurity, and excessive weight gain 
were included in “other conditions.” 

The individual values are plotted as a scattergram on 
the normal BPD curve in Fig. 3: 183 determinations 
fell within the mean + 2 S.D.; 20 determinations were 
above and 37 were below 2 S.D. 

BPD values. Sixteen patients had serial BPD’s with at 
least one value falling below 2.S.D. Of these, seven 
patients had SGA infants at birth (Fig. 4). Nine had 
AGA infants at birth (Fig. 5). The birthweight percen- 
tile ranged from the eleventh through the thirty- 
seventh percentiles with an average at the eighteenth 
percentile. 

Fig. 6 shows seven patients whose infants were 
evaluated as SGA at birth but whose single BPD’s were 
within the normal range. 


Volume 124 
Number 8 


11.00 


10.00 


Biparietal Diameter (cm) 
o 
O 
O 


2.00 


1.00 


i7 18 





Ultrasound to detect IUGR 867, 


19 20 21 22 23 24 25 26 27 28 29 30 3I 32 33 34 35 36 37 38 39 40 4! 42 43 


Weeks’ Gestation - 
(Naeglte's Rule) j . 


Fig. 2. Mean biparietal diameter +2 S.D. from 17 to 43 weeks’ gestation. 


Table II. SGA infants delivered by 100 patients 


BPD No. 
16 Low 7 SGA 
9 AGA 
7 Normal 7 SGA 
2 Low (A) 2 SGA 


A BPD. Two patients delivering SGA infants had 
serial BPD values which were within normal limits but 
the rate of increase was arrested. These are shown in 
Fig. 7. Patient A had a A BPD for 3 weeks of 0.3 cm. 
and patient B had a A BPD for 4 weeks of 0.5 cm. Both 
of these patients had chronic hypertension. Patient X 
and patient Y in Fig. 4 had decreased A BPD in 
addition to low BPD. Patient X had severe diabetes 
with hypertension and patient Y had rheumatic heart 
disease with aortic and mitral insufficiency. 

Of the 16 SGA infants, nine were diagnosed 
prenatally by low BPD or arrested A BPD (Table II). 
Nine patients with low BPD delivered AGA infants. 
The seven patients with normal BPD who delivered 
SGA infants had only single BPD determinations. Two 


Table III. Conditions associated with SGA infants 


š : No. of SGA Detected by 
rii infants ultrasound — 

Hypertension ‘ 

Suspected IUGR : . 

Pre-eclampsia 

Diabetes 


Heart disease 
Excessive weight gain 
Epilepsy 
Third-trimester bleed 
Previous small baby 


tt eet ed pet et NON OD 
DOOR mH ONS 


?. : 
patients had low A BPD with SGA infants. Fhe * 
conditions associated with SGA infants are listed in 
Table III. 


Comment : 


IUGR is associated with an increased perinatal 
mortality rate and if the baby suryives it causes a host of 
morbid conditions. Prenatal diagnosis gives the oppor- 
tunity to decrease these mortality and morbidity rates. 
In the study of Mann and associates,’ four of the 33 
fetuses in which the diagnósis could not be made 


868 Queenan et al. April 15, 1976 


Am. J. Obstet. Gynecol. 








, Biporietal Diameter (em) 








i7 18 #19 20 2i 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4: 42 43 


‘Weeks’ Gestation 
(Noegle's Rule) 


Fig. 3. Scattergram of biparietal diameters from 17 to 43 weeks’ gestation in 100 random high-risk 
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Fig. 4. Serial biparietal diameters from patients with at least one value greater than 2 S.D. below the 
mean, delivering SGA infants. 
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Fig. 6. Single biparietal diameter determinations within the normal range from patients who 
delivered SGA infants. ` i 
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Fig. 7. Two serial biparietal diameters within the normal range which demonstrate an arrested A 


BPD. Both infants were SGA. 


prenatally died between 38 and 40 weeks, whereas all 
12 fetuses diagnosed prenatally survived. s 

The accuracy and reproducibly of the ultrasound 
fetal BPD is well,established. The Gifficulty in detecting 
IUGR is due to the variations in normal growth of fetal 
BPD. The range of normal is relatively large for each 


. week of gestation. Therefore, a single value is seldom 


helpful. 

Our statistical evaluation indicates that the BPD 
growth curve from 18 to 38 weeks’ gestation is a 
“straight line. Willocks and associates? found that the 
BPD growth curve was “approximately in astraight 
Ene except for the last few weeks of pregnancy.” These 
findings differ from the report of Murata and Martin’? 
who, on 105 determinations on 75 patients, stated that 
-the BPD increased more rapidly between 24 and 28 
weeks than afterward. 

The error of the BPD measurement method is 0 to 3 
mm. The A BPD is 0.260 (+0.005) cm. per week. 
Therefore, theoretically, the least growth should be 
0.255 per week. Campbell“ stated, “It is possible to 
make assessments of the fetal growth rate from two 
measurements separated by 1 week but there is no 


doubt that the more numerous the measurements and 
the earlier in pregnancy they are started, the more 
accurate and useful will be the diagnostic predictions.” 
Willocks and associates? found that 79.4 per cent of 
SGA babies had a growth rate of less than 0.17 cm. a 
week..To be clinically useful, the anticipated growth 
must be greater than the maximum error of the 
method. In order to minimize the effect of measure- 
ment error, we believe the A BPD should be applied on 
the basis of 3 or 4 week intervals. 

It appears that there are two ways to detect IUGR by 
ultrasound BPD determinations. One is to observe 
BPD values more than 2 S.D. below the mean. The 
other method is to observe serial values in the normal 
range which arrest their rate of increase as determined 
by the A BPD. We suggest that the former detects 
IUGR as seen with such factors as constitutional, 
malnutrition, and congenital infection, whereas the 
latter is seen with vascular disease. Of course, a 
combination of the two may be seen. 

In this study, nine of 16 SGA infants were diagnosed 
prenatally. It appears that the rate of detection by 
ultrasound alone is 50 to 60 per cent. Since a significant 
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percentage of growth-retarded fetuses go undetected 
with this method, we must continue to seek additional 
methods of detection. 
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Discussion 

Dr. Henry A. Turepr, Rochester, New York (by 
invitation). Dr. Queenan’s manuscript is enjoyable to 
read. He.displays his data in a lucid and succinct 
manner that is characteristic of his orderly approach to 
research. : 

The importance of having a safe and reliable means 
for detecting intrauterine growth retardation certainly 
cannot be overemphasized. However, the ability to 
detect only 50 to 60 per cent of small-for-gestational- 
age (SGA) infants by biparietal sonography is disap- 
pointing but not really surprising. In essence the 
authors have nicely demonstrated by fetal sonography 
exactly what might have been conjectured on the basis 
of existing clinical information. ; 

Dr. Queenan and his associates have appropriately 
started by calculating the biparietal diameter (BPD) 
scale for their particular laboratory. The details for this 
are not provided in this paper, but several questions do 
come to mind concerning the methods. For example, 
do you think you might have sharpened your estimates 
of gestational age, used in calculating the normal 
growth curves, by including in your criteria a clinical 
assessment of the neonates? Gestational age based on 
menstrual history is accurate only 80 per cent of the 
time’ and fundal height measurement is at best only 
modestly reliable as an approximate indicator of 
gestational age.” 

Another question relates to the use of the tenth 
percentile of the Lubchenco parameters for selecting 
the SGA babies. The altitude in Denver is 5,280 feet, 
whereas the altitude in Louisville is 450 feet. This 
would seem to be roughly equivalent to using the third 
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i percentile of Usher and McLean’s? standards obtained 


at sea level. Could this account for your inadvertently 
eliminating a significant number of SGA babies from 
your series? R 

Dr. Charles Hohler, Director of the Rochester 
Regional Perinatal Center Ultrasound Laboratory, has 


* recently reviewed the last 1,500 patients on whom he 


has performed fetal ultrasonic cephalometry. Serial: 
biparietal diameters were done on 311 patients; single 
biparietal diameter determinations were performed on 
the remaining 1 18g fasens These 1,500 patients 
produced 43 (3 per\ent) clinically confirmed SGA 
babies. 

‘Single fetal biparietal diameters were obtained on 
24 of these SGA babies and 13 (54 per cent) had 
measurements below the tenth percentile (Table 1). 

Serial fetal biparietal diameters were obtained on the 
remaining 19 of the SGA babies. Ten (53 per cent) had 
A BPD’s less than half of mean; in 12 (63 per cent) the 
last measurement was below the 10th percentile; six (32 
per cent) jad both a low BPD and a voor A BPD. 


Over all, 23 (53 per cent) of the 43 SGA babies were’: 


correctly predicted by ultrasonic cepkalometry. These 
results are quite comparable to those of the authors. 


Statistically speaking, the A BPD as a screening test | 


for IUGR has a false-negative rate that is quite good (3 
per cent) but the false-positive rate is far too high (44 
per cent); the specificity is good (3 per cent) but the 
sensitivity is poor (53 per cent): This suggests that the 
test would be enhanced if there were more parameters 
involved and if a different reference Doint were used. 
Technical problems do. not contribute significantly to 
the weakness of the procedute as a screening test. The 
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Table I. Results of fetal BPD in 43 SGA newborn 
infants 









Predicted 


Measurement 


1. Single BPD 24 13 54 
2. BPD 19 lo 58. 
Total 43 23 53 


BPD is probably the most accurate measurement that 
can be obtained antenatally. Rather, this discrepancy in 
all likelihood is a reflection of the. actual clinical 
pathology. P 
It is well established now that low birth weight by 
itself is not an açcurate indicator of gestational age. 
The small-for-gestational-age neonates and those that 
are stall, but appropriate for gestational age, must be 
distinguished by other clinical manifestations. Some 
SGA babies are proportionately small in weight and 
length and show little in the way of malnutrition. They 
are best distinguished from the small for appropriate 


age or true premature by their more advanced , 


neurologic development. The other type of SGA baby 
has a long and tħin appearance because body length is 
not as diminished as the fat and over-all muscle mass. 
The Head appears disproportionately large. In other 
words, the fetal head and skeletal measurements are 
late in being affected in the growth-retarded gestations 
of this type. Campbell* described these as the late- 
flattening type and they comprise two thirds of his 
series of SGA babies. . 

While the results in predigting SGA infants by 
ultrasonic measurements of ajea BPD are disap- 
pointing, the authors have, Mevertheless, clearly 
defined the limitations of this approach. However, 
ultrasonography is still potentially a very useful clinical 
adjunct for early diagnosis of intrauterine growth 


` retardation. A number of laboratories are examining 


fetal chest and fetal trunk measurements and growth 
rates for their applicability to the problem. Moreover, 
the sophistication of ultrasound technology has re- 


cently reached a level where computer-assisted mea- 


surement of the volume of fetal organs is possible by 


“using real-time, gray-scale, B scan ultrasound trans- 


ducer arrays. Measurement of kidney volume and limb 
lengths are feasible now. Hopefully, the state of the art 
will continue to progress to the point where it will soon 
be possible to identify the growth-retarded fetus with 
predictable accuracy through serial measurements of 
those organs that are distinctly affected early in 
intrauterine dysfunction such as the liver, spleen, 
thymus, and adrenals. A change in the ratio of brain 
volume (an organ least affected) to liver volume (an 
organ most affected) for example, would constitute 
strong evidence for fetal malnutrition. Other exciting 
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` potentials for this approach to fetal medicine are 


obvious. 


REFERENCES 


1. Dewhurst, C. J., Beazley, J. M., and Campbell, 5. 


Assessment of fetal maturity and dysmaturity, Am. J. 
OBSTET. GYNECOL. 113: 141, 1972. 

2. Beazley, J. M., and Underhill, R. A.: Fallacy of the fundal 
height, Br. Med. J. 4: 404, 1970. 

3. Usher, R, and McLean, F.: Intrauterine growth of 
live-born Caucasian infants at sea level: Standards ob- 
tained from measurements in 7 dimensicns of infants born 
between 25 and 44 weeks’ gestation, J. Pediatr. 74: 901, 
1969. 

4. Campbell, S.: Fetal growth, Clin. Obstet. Gynecol. 1: 41, 
1974. 


Dr. J. Bay Jacoss, Arlington, Virginia. My com- 
ments should not be considered critical of this presen- 
tation. However, I am concerned about two items, the 
first of which relates to the early interruption of 
pregnancy. It has always been my observation that a 
small or premature fetus stands a more favorable 
chance of survival,. following spontaneous onset of 
labor. I feel that the mother and fetus are subjected to 
greater risk when pregnancy is artificially interrupted. 

The second item of concern and interest to me 
relates to the size of the BPD as an index of fetal 
maturity in utero. During the last 40 or more years, I 
had been directing attention to the fact that the size of 
the BPD, measured with precision, is the most reliable 
index of fetal maturity. The average normal BPD 
measures 9.25 cm. There are variations, since this 
diameter may measure slightly less or perhaps more in 
different individuals. I have found that the size of the 
father’s head usually has some influence, since an 
unusually large head in the father usually results in a 
larger fetal skull. 

In the July, 1936, issue of the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY, I was first to describe a 
simple, accurate, practical technique of lateral pelvic 
roentgenography in the standing posture, which is far 
superior to any previous technique, and has been 
pretty commonly followed because of the numerous 
advantages over lateral roentgenography in the re- 
cumbent posture, as had been the customary proce- 
dure. 

Some of the authors had credited this technique to 
Thoms, since he began to utilize it after reading my 
publication. Thoms, a pioneer in x-ray pelvimetry, 
wrote to me in 1936, stating that he was favorably 
impressed and intended to follow my technique. He 
published many studies, but usually did not include my 
name in the bibliographies. 

The lantern slides which I am about to show 
demonstrate the simplicity of the technique. You will 
note certain important characteristics revealed in the 
lateral view, such as the BPD, the true conjugate, the 
inclination of the pelvis, the pelvic architecture, size of 
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the sacrosciatic notch, depth of the pelvis, direction of 
the birth canal, the posterior sagittal diameter, etc. 

It had been my custom to take these pictures near 
term, or even in labor, if there was indication. The 
films are easy to interpret. In the standing posture, the 
*head has a tendency to engage with the BPD in the true 
conjugate. This occurs in about two thirds of all cases, 
regardless of the type pelvis. I-do not mean within 1 
cm. but within 1 or 2 mm. An inaccuracy of 1 cm. in the 
last trimester would be an error of 3 weeks’ gestation. 

Over the years, this was routine procedure in my 
Health Department Clinics. I had interpreted over 
3,600 such films, which were borderline cases, and they 
numbered one twelfth of the clinic population. 

Then I reviewed 761 random cases in which I noted 
the date the x-ray picture was taken, the size of the 
BPD on that date, and the date of spontaneous labor 
and delivery. Some experts in the U. S. Public Health 
Service then plotted a graph which was published in 
the Gray Journal and in Bishop’s Textbook of Obstetric 
Roentengenology. Reference to the chart reveals the 
approximate number of days when one might expect 
delivery to occur, depending upon accurate and simple 
determination of the BPD. 

Dr. Ernest W. Pace, New Brunswick, New Jersey. 
Dr. Queenan feels that he can make the diagnosis of 
intrauterine growth retardation with reasonable accu- 
racy. Having done so, he did not discuss possible 
therapy other than preterm delivery. 

At a Ross Conference, in 1969, I suggested that if a 
diagnosis of uteroplacental insufficiency could be made 
with accuracy, it should be possible to infuse appro- 
priate nutrients into the amniotic fluid. The fetus 
would therefore imbibe most of his nutritional needs 
along with his usual daily intake of some 400 ml. of 
amniotic fluid. 

We could not secure approval to try this on human 
subjects, although subsequently a Belgian investigator 
did so with apparently good results. Dr. Glendening 
and I did, however, feed rabbit fetuses in utero with an 
indwelling stomach tube. The formula contained yeast 
protein labeled with carbon-14, and we noticed that the 
proteins of the fetal brain and liver contained 20 to 100 
times as much of the label as those of the littermates. 
Intrauterine fetal feedings, therefore, may become a 
useful mode of therapy. 

Another form of treatment is enforced rest in the 
lateral recumbent position, togehter with appropriate 
therapy of any existing hypertension. This should 
afford maximal uteroplacental blood flow with im- 
proved intrauterine nutrition, and possibly avoid the 
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necessity for preterm delivery with its attendant 
hazards. 

Dr. QuEENAN (Closing). I would like to thank the 
discussants for their provocative questions. Dr. Thiede, 
in our deteymination of the normal BPD’s we did do an 
examination of the neonate, including an assessment of 
maturity. If the neonate was dysmature, we would 
eliminate the data. But if we were at odds with the 
gestational date by 1, 2, or 3 weeks, we still included the 
data in our series because this was a prospective study. 
We felt very strongly that,if we had a last menstrual 
period that was accurate on the first examination, and 
the uterine size was consistent with it within plus or 
minus ‘1 week, that we were on solid grounds. Any 
prospective study of this sort has problems. As a matter 
of fact, Campbell’s study eliminated all patients unless 
they delivered within the expected date of confinement 
plus or minus 1 week, which, of course, would 

‘eliminate all the normal patients that have delivered at 
37, 38, 41%, or 42 weeks, which introduces sorte bias 
into a study. 

I believe that we probably.could have improved 
things by changing our percentile by using Usher,s or 
other standards obtained at sea level. I think the 
question becomes a philosophical question of how wide 
do you want the gates open, and how many patients are 
you going to consider suspect for intrauterine growth 
retardation. I believe that there are great limitations to 
using this method alone for detecting all intrafiterine 
retardation. There is a need for additional or adjunct 
diagnostic modalities. In Mann’s study,"he relied most 
heavily on urinary estriols. Sir Lance Townsend pret 
sented some data showing that plasma estriols are 
extremely helpful in detecting the SGA baby. In 
addition, fundal height and other factors may be 
helpful. e 

I believe that, with Whe advent of the new generations 
of ultrasound instruments, we are going to be able to 
evaluate differential growth much better--for in- 


stance, by the size of the chest vs. the size of the head.. 
This is being done presently but it will be done much ` 


more accurately in the future. 
Dr. Jacobs, I consider the introduction of x-ray BPD 


was an excellent advance in medicine. Unfortunately, | 


in this setting we require serial determinations. Some 
of theses patients had as many as five to seven 


ultrasound determinations, and I believe in trying té 


cone in on the very small number of patients who do 
have IUGR we need a method that is not invasive and 


nonradiation that may be repeated numerous times , 


and be safe. ` * 


Infiltrative carcinoma of the vulva: 


Results of surgical treatment 


GEORGE W. MORLEY, M.D. 
Ann Arbor, Michigan 


During a 40 year period 374 patients with infiltrative carcinoma of the vulva were 
evaluated. Some form of radical surgery was the treatment chosen for 278 patients. The 
absolute 5 year survival rates for all clinical stages treated with some form of radical 
surgery was 66.8 per cent with a corrected rate of 73.9 per cent. The corrected 5 year 
survival rate for patients treated with radical vulvectomy and groin lymphadenectomy 
approximated 80 per cent and if the regional lymph nodes were negative, it approximated 
93 per cent. The size of the primary lesion and the incidence of regional lymph node 
metastases seemed directly related. Lymph node involvement itself significantly. reduced the 
chance for survival. Furthermore, the inaccuracy of preoperative evaluation of the groin 
“lymph nodes approximated 25 per cent. The assumption that a lesion is “early” does not 
justify less than radical surgery. Conversely, the “advanced” lesion when geographically 
localized can be treated quite satisfactorily with pelvic exenteration. The treatment of 


e choice is discussed. 


EVEN THOUGH ‘women with cancer of the vulva are 
usually past middle age and often have associated 
medical problems, they show remarkable tolerance for 
the radical vulvectomy and regional lymphadenectomy 
required for effective treatment of the malignant 
lesion. This surgical method came into wide use after 
the studies of Taussig! and Way? demonstrated its 


superiority, and it has now been te8ted for well overa ` 


quarter of a century.** The sg is that since 1940 a 
5-year survival rate of about 10 pgt cent’ has increased 
to about 90 pêr cent, ‘among patients with vulvar 
carcinoma promptly and adequately treated by radical 
surgery. 

When the lesion is detected reasonably early, ap- 
propriate treatment is applied without delay, and 
rehabilitation problems are handled to the patient’s 

- benefit, the patient’s chance for a disease-free existence 
in the future is often more favorable than for a number 
of other malignant neoplasms seen by the practicing 
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physician. Unfortunately, patient delay and physician 
mismanagement, despite concerted educational ef- 
forts, still act to decrease the chance of survival for 
many of these patients.® °? 

This report covers 374 cases of infiltrative carcinoma 
of the vulva recorded at the University of Michigan 
Medical Center in the 40 vears from January, 1935, to 


‘July, 1975. All charts were reviewed by the author, and 


` the T-N-M* and clinical staging system as most recently 
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published by FIGO” was applied to all cases studied.” 
From this series, the major issues arising for discussion 
include the over-all survival rates as related to the 
various radical surgical procedures used, the sig- 
nificance of regional lymph node metastases, the error 
in preoperative evaluation of groin lymph-node- 
bearing regions in relation to the postoperative 
findings, the interpretation of the “early” and “ad- 
vanced” lesions of the vulva and the benefits and 
limitations of bilateral pelvic lymph-node dissection. 


Clinical evaluation and histopathologic features 


Although a total of 404 patients with infiltrative 
vulvar malignancies were seen on the Gynecology 
Service at the University of Michigan Medical Center 
during the specified period, 30 of these were excluded 


*T-N-M designates the pretreatment evaluation of the 
primary Tumor, regional lymph Nodes, and remote Metas- 
tases: FIGO is the International Federation of Gynecology 
and Obstetrics. 
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from our final analysis because their invasive lesions 
were other than carcinoma. Of the 374 patients with 
infiltrative carcinoma, 278 were treated with some 
form of radical pelvic surgery and are evaluated in this 
peport (Table 1). 

The ages of the patients ranged from 20 to 94; the 
median age was 63. Age itself is not considered a basic 
deterrent to the operation, nor do we rule out formerly 
designated “high-risk” patients with medical conditions 
such as a combination of hypertension, obesity, and 
diabetes mellitus. On the other hand, these medical 
illnesses must of course be taken into account in the 
over-all management of a given case—diabetes mel- 
litus, for example, poses a threat because of its 
frequency of occurrence and its inherent effect on 
wound healing. Of the patients in our series, 14.4 per 
cent were under treatment for diabetes mellitus. 

When the patients were seen in our hospital, the 
initial complaint in most cases (74.8 per'cent) was the 
presence of a mass or growth in the vulvar area. 
Pruritus vulvae (38.8 per cent), localized pain (19.8 per 
cent), perineal bleeding (12 per cent), and a mass in the 
groin (1.9 per cent) were also complaints reported. 

With respect to associated vulvar disease, it was 
estimated that almost half the malignant lesions were 
related to some type of previously existing chronic 
vulvar dystrophy (Table IJ). It was also disconcerting to 
note that even though carcinoma of the vulva is a 
surface lesion which is readily accessible to early 
diagnosis and treatment, still more than 30 per cent of 
the patients had conditions such as a sore, discharge, or 
itching for more than a year before seeking medical 
attention. Hopefully, patients now entering the “older 
age group” will not be hampered by the same 
embarrassment, sensitivity, and modesty in seeking 
medical advice that marked previous generations of 
women. 

Even more disconcerting was the fact that the first 
physician to see the patient often was responsible for 
delay in diagnosis and treatment. About a third of the 
patients were subjected to topical therapy for 3 to 6 
months before a biopsy of the lesion was performed. 
Moreover, a significant number of patients had been 
treated inappropriately, with a modified. surgical 
approach, before they were seen in our hospital. The 
concept that small and therefore more favorable 
lesions can be treated with lesser surgical therapy was 
probably responsible for preventable deaths in many 
instances. : ; 

The different histologic types of infiltrative car- 
cinoma of the vulva were also studied. Approximately 
85 per cent of the lesions were histologically graded as 
well-differentiated, cornifying, infiltrative, squamous- 


« been reported elsewhere.” 
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a 
Table I. Four types of radical surgery used in 
treatment of infiltrative carcinoma of the vulva 






1935-1970 1935-1975 


Type of surgery 

Radical vulvectomy only 37 16.2 42 165.1 

Radical vulvectomy plus groin 157 686 193 69.4 
lymphadenectomy 

Radical vulvectomy plus groin 23 10.0 29 10.4 
and pelvic lymphadenectomy 

Pelvic exenteration ~ 12 52 l4 5l 
Total = 229 100 278 100 





Table II. Incidence of associated vulvar diseases in 
374ħpatients with infiltrative carcinoma of vulva 





eines 
No. of Per cent of 
. Associaied vulvar disease patients patients 

» 
“Leukoplakia,’ 137 36.6 
“Kraurosis” 31 8.3 
Condyloma acuminatum - -© B 4.8 
Lymphopatheum venereum 4 Ll. 
Lymphogranuloma tnguinale 2 0.5 





Total 192 51. . 


cell carcinoma of the vulva. Microinvasive disease, as 
such, was not considered as a pathologic entity in this 
study. A more detailed analysis of this material has 


The treatment method : 


Preoperative care. After an initial complete medical 
evaluation, the patieyf’s are presented to the Gynecel- 
ogy Tumor Confererte for final diagnosis, preopera- 
tive staging, and recommended dispcsition. Almost all 
patients are given prophylactic heparin therapy, and 
some are given antibiotics prophylactically if this seems 
indicated. 

Operative technique. In performing this operation 
one must adhere to the basic principles of cancer 
surgery as originally set forth by Basset” in 1912 and 
later modjfied by others’ 1416 by carrying out en bloc 


dissection and insuring adequate borders around. the. 


neoplastic mass. Whereas the technical details are the 
subject of another paper, some of the surgical princi- 
ples should be presented at this time. One must be 
familiar with the surgical anatomy‘ of the various areas 
so that “accidents of surgery” can be avoided. On the 
other hand, one must be careful not to confuse the 
surgical approach with that of an anatomic dissection. 
Anatomists describe the planes, layers, and locations in 
differentiating the various lymph-ncde groups; sur- 
geons must simply keep in thind two designated areas 


. 
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as they relate to the surgical treatment of infiltrative 
carcinoma of the vulva, and consider bilateral groin 
and pelvic lymphadenectomy as two distinct areas of 
dissection. In most cases the entire operation can be 
performed as a one-stage procedure. 

At operation, the patient is placed: in the so-called 
“ski position’!” so that the lower abdominal and 
perineal regions can be dissected without repositioning 

, the patient. A trapezoid or butterfly-like incision is 
` utilized (Fig: 1) in performing the en bloc dissection. A 
full-thickness block of tissue is” dissected off the 
underlying fascial areas and ont yous remember that 
the rectus abdominis fagcia of ti abdominal wall, the 
fascia lata of the thigh, and the inferior fascia of the 
urogenital diaphragm are all in the same fascial plane 
‘sand are in contact with each other at the symphysis 
pubis and rami. This full-thickness dissection is de- 
signed to maintain circulation in the remaining flaps. 
We no longer undermine the skin flaps, because in our 

` experience, this led to unsatisfactory wound healing. 

The groin dissection is simplified ‘by elevating the 
fibroadipose tissue off the underlying fascia lata in the 
following manner. A medial incision at the top of the 
labiocrural line is carried down: onto the fascia 

. overlying the. adductor longus muscle. By blunt 
dissection the fibroatlipose tissue is separated off the 
fascia lata from medially to laterally and anterior to the 
cribriform fascia overlying the femoral triangle. This 
anterior block of tissue contains the superficial inguinal 
lymph-node-bearing tissue and the greater saphenous 
vein. The elevation of ‘this tissue allows for easier 


. 





dissection of the area, sińce the femoral vessels are 
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Fig. 1. Trapezoid or butterfly incision. 


posterior to the dissecting finger. The femoral sheath is 
then incised longitudinally in opening the femoral 
triangle. The fascia lata is removed only if the nodes or 
the cancer are adherent to it. The femoral triangle is 
cleared of the deep inguinal (femoral) lymph nodes, 
including Cloquet’s node, which anatomically speaking 
is considered the sentinel node. It is not necessary to 
clean the femoral nerve and its branches since it lies 
outside the femoral sheath. 

The great vessels of the femoral triangle must be 
protected either by closure of the femoral sheath at the 
site of the previous incision or by transplantation of the 
sartorius muscle medially with fixation to the inguinal 
ligament. When possible, the bilateral groin lymph- 
node, dissections are carried out simultaneously by 
“double-teaming” the procedure as an operative time- 
saving step. l 

The necessity for bilateral groin lymph-node dissec- 
tion is wéll documented.!® ' The area is rich with 
lymphatic vessels, and liberal anastomosis across the 
midline allows for contralateral drainage of the vulvar 
tissues and resultant metastasis in some cases. The 
groin dissection is carried out bilaterally before any 
consideration is given to pelvic lymphadenectomy. 

At this point a decision must be made concerning 
pelvic lymphadenectomy. On occasion, an exploration 
of the pelvic lymph nodes may be all that is indicated. 
But if pelvic lymphadenectomy is planned, a parallel 
incision of the aponeurosis of the external oblique 
muscles is made along the inguinal ligament. The 
peritoneum is then reflected superiorly and medially 
to give adequate retroperitoneal exposure for dissec- 
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tion of the iliac, hypogastric, obturator, and common 
iliac lymph nodes. Seldom is there an indication for 
drainage of the retroperitoneal space. 

The en bloc resection is continued down onto the 
inferior fascia of the urogenital diaphragm and into 
the ischiorectal fossa to include the vulvar and perineal 
tissues; whether cautery or sharp dissection is used 
depends on the surgeon’s preference. This completes 
the dissection and once hemostasis is obtained, the 
wound is ready for closure. The portions of the 
urethra and vaginal wall are included in the en bloc 
dissection when indicated. ; 

The wound is closed in a variety of ways. In over 90 
per cent of our cases the perineal, vulvar, and groin 
wounds are closed primarily; however, there is an area 
of about 7 by 8 cm. located suprapubically that cannot 
be covered without unusual tension on the suture 
material. This area is allowed to heal secondarily by 
granulation, rather than by skin grafting. Usually no 
drains are inserted in the wounds, but a pressure 
dressing is applied so as to eliminate possible “dead 
spaces” with the tendency to retain secretions. This 
compression dressing is left in place for 18 to 48 hours. 

Postoperative care. Most important for the patient is 
the expert care which is provided by our interested and 
dedicated nursing staff. After the operation, the 
patients are kept in a semi-Fowler’s position and 
allowed only “log rolling” for 48 hours. After the initial 
dressing change at about 48 hours, the wound is left 
exposed and the patient is gradually ambulated. Sitz 
baths and whirlpool physiotherapy are started shortly 
thereafter and urinary catheter drainage can be 
discontinued in 4 or 5 days. Primarily, we depend on 
pressure dressings; however, if Hemovac or Penrose 
drains have been used, they are removed within 72 
hours. 

Complications The incidence of major complica- 
tions is not particularly significant. The complication 
encountered most frequently was wound breakdown 
which occurred to some degree in over 50 per cent of 
the cases. 

Occasionally a major bleeding episode is encoun- 
tered during the postoperative period; however, the 
great vessels are not involved, because, if necessary, the 
sartorius muscle has been transplanted as a roof over 
this otherwise unprotected area. In our series, six 
patients experienced blood loss of hemorrhagic pro- 
portions postoperatively which was thought to be re- 
lated either to infection involving lesser vessels or to an 
untoward response to prophylactic anticoagulant 
therapy. 

Lymphedema of the lower extremities is encoun- 
tered quite frequently but is usually not of major 
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(153/229) | (153/207) 





(91/178) | (91/142) 


% SURVIVAL 
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Fig. 2. Survival rates (3, 5, and 10 years) for all stages treated 
with radical pelvic surgery. 

` . 
consequence; it can best be corrected by the use of 
elastic stockings for 3 to 6 months. It is thought that 
even though lymph nodes can never regenerate, the 
lymphatic channels themselves can regenerate very 
quickly. Nevertheless, if conservative therapeutic mea- 
sures are not carried out the lymphedema may become 
chronic and perhaps permanent. š 

The development of a lymphocyst in the groin area 
is an infrequent occurrence, but we suspect it occurred 
in our series more often than ‘was recorded on ‘the 
charts. It probably can be prevented by careful ligation 
of all the lymph-bearing tissue during the groin 
dissection. It is treated by the applica-ion of pressure 
dressings to the area, with intermittent aseptic aspita? 
tion of the fluid. Seromas and hematomas which 
occasionally develop are treated in a similar manner. 

“Of considerable importance among these patients is 
the occurrence of t4 complications—difficulties that 
arise some weeks of months after -the operation. 
Sometimes, patients complain of perineal numbness or 
stiffness, lack of control over urinary direction at 


micturition, and pulling of the scar around the vaginal ¥ 


opening. Occasionally a patient complains of dys- 
pareunia, because of significant vaginal stenosis. , 


Symptoms related to stress incontinence and the | 


development of a cystocele or rectocele are sometimes 
reported%y these patients. These conditions reflect the 


loss of the supports of the lower end of the vagina, and’ 


consequent enlargement of the intrcitus. One must 
remember that these findings may simply reflect the 


increased frequency of pelvic visceral prolapse among ° 


older women. 

In five cases in our series the urethral orifice became 
obliterated by the development of severe cicatricial 
changes around the vaginal opening. The resultant 
urinary blockage was significant in two cases, and was 
easily corrected by vaginal dilation and external 
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Fig. 3. Groin lymph node status: 5 year survival rate. 


Table III. Crude and corrected 5 year survival rates 
for Stages 1, II, and III when related to all forms of 
radical surgery : 








Crude 5 yr. 


7 survival rates 


Corrected 5 yr. 
survival rates 










Stage 
1 66/85 77.6 66/77 85.7 
© u 54/62 87.1 54/57 94.7 
39.5 32/72 44.4 


Ill 32/81 





urethral .meatotomy. One patiegt developed a recto- 
vaginal fistula sewo months after the operation. 


Results of analysis 

All statistical analyses were carried out in the 
University of Michigan Computer Center. It is impor- 
tant.to note that the results are given in both “crude” 


_ (uncorrected) and “corrected” form. Because of the 


age of these patients and the associated death rates in 
the general population for this age group, special 
“attention was directed toward correcting our data for 
“intercurrent deaths’—that is, deaths among these 
patients that were not related to the carcinoma for 


° which they had received surgical treatment. 


Survival rates. It was determined that 229 of the 278 

. patients were treated before January, 1970, and thus 
could be analyzed for 3, 5, and 10 year survivals (Fig. 
2). Considering the over-all survival, including all 
stages of disease and all four forms of radical surgery, 
153 of the 229 patients or 66.8 per cent were living at 5 
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Table IV. Crude and corrected 5 year survival rates 
for all stages combined when related to specific form 
of radical surgery 










Crude 5 yr. 
survival rates 





Corrected 5 yr. 
survival rates 






` Type of surgery 





Radical vulvectomy 21/37 56.8 21/29 72.4 
only 

Radical vulvectomy 115/157 73.2 115/146 78.8 
plus groin , 
lymphadenectomy 

Radical vulvectomy 9/23 39.1 9/20 45.0 


plus groin and 
pelvic 
lymphadenectomy 





Table V. Crude and corrected 5 year survival rates 

for Stage I disease treated by radical vulvectomy only 

vs. radical vulvectomy plus groin lymphadenectomy 
Corrected 5 yr. 


Crude 5 yr. 
survival rates survival rates 


13/22* 59.1  13/16ł 












Stage I treatment 





81.3 


Radical vulvectomy 
only- 

Radical vulvectomy 
plus groin 
lymphadenectomy 
Total no. 84 76 
of patients - 


53/62 85.5 53/60 88.3 





*Difference at significance level of p = 0.0133. 
{Difference not significant at p = 0.3516. 


years. When corrected for intercurrent deaths, the 
total number was 153 of 207 patients, with a 5 year 
survival rate of 73.9 per cent. In considering those 
patients at 5 years who were disease-free, 137 of 212, 
64.2 per cent were alive and well; the corrected rate 
was 139 of 190 patients or 71.6 per cent. The over-all 3 
and 10 year survival rates are similarly recorded. 

The crude 5 year survival rate for patients having 
negative lymph nodes (Fig. 3) (either groin or pelvic) 
was 109 of 130 patients or 83.8 per cent, with a 
corrected rate of 92.4 per cent. For patients having 
positive lymph nodes, the crude 5 year survival rate 
was 24 of 64 or 37.5 per cent; the corrected value was 
38.7 per cent. These figures are statistically significant 
at the 1 per cent confidence level by Fisher’s Exact 
Binomial Test. 

Evaluation of the size of the primary lesion initially 
suggests that there is no significant association with 
decade of detection and institution of therapy; how- 
ever, this material is biased, since only those patients 
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Table VI. Crude and corrected 5 year survival rates 
for Stage II disease treated by radical vulvectomy 
plus groin lymphadenectomy vs. radical vulvectomy 
plus groin and pelvic lymphadenectomy 












Crude 5 yr. 
survival rates 


Corrected 5 yr. 
survival rates 





43/47* 91.5 


43/44* 97.7 


Radical vulvectomy 
plus groin 
lymphadenectomy 

Radical vulvectomy 3/5 60.0 3/4 75 
plus groin 
and pelvic 
lymphadenectomy 
Total no. 52 48 
of patients 





*Neither crude nor corrected 5 year survival rates were 
significantly different: p = 0.0958 and p = 0.1613, respec- 
tively. 


treated with some form of radical surgery were 
statistically analyzed in this way. It is of some interest, 
however, to note that more patients were treated with 
palliative vulvectomy or had lesions too extensive for 
surgical therapy in the 1940’s than in the 1960's, 
implying that lesions seen today are somewhat smaller 
than those seen 20 to 30 years ago. The mean diameter 
of T, lesions treated surgically in the decade 1940-49 
was 5.5 cm., and the mean for 1960-69 was 4.2 cm. 

Clinical stages and radical surgical procedures. 
When cases of clinical Stages I, I, and III lesions were 
analyzed for 5 year survival rates in relation to all 
forms of radical surgery combined (Table III), 66 of 85 
patients in Stage I, or 77.6 per cent (uncorrected), and 
85.7 per cent (corrected) survived 5 years. In Stage II, 
54 of 62 or 87.1 per cent (uncorrected) and 94.7 per 
cent (corrected) survived 5 years. In Stage III, the 
respective figures were 39.5 per cent, and 44.4 pèr cent 
surviving 5 years. 

When the specific surgical operations were analyzed 
in relation to all clinical. stages combined (Table IV), 
the crude 5 year survival rate was 56.8 per cent and the 
corrected rate was 72.4 per cent for the 37 patients 
treated with radical vulvectomy alone. Of the 157 pa- 
cients treated with radical vulvectomy and groin lymph 
node dissection, 115 or 73.2 per cent survived 5 years; 
the corrected ratio was 78.8 per cent. For the 23 pa- 
tients treated with radical vulvectomy plus groin lymph 
node and pelvic lymph node dissection, the 5 year sur- 
vival was 39.1 per cent uncorrected and 45.0 per cent 
corrected. 

Of 84 patients in Stage I, 22 were treated with radical 
vulvectomy alone, and 62 by radical vulvectomy and 
groin lymph node dissection (Table V). The crude 5 


Infiltrative carcinoma of vulva 879 


Table VII. Crude and corrected 5 year survival rates 
for Stage II disease treated by radical vulvectomy 
plus groin lymphadenectomy vs. radical vulvectomy 
plus groin and pelvic lymphadenectomy 












Corrected 5 yr. 
survival rates 





Crude 5 yr. 
survival rates 


Radical vulvectomy 19/48* 39,6 19/42* 45.2 


plys groin 
lymphadenectomy 
Radical vulvectomy 6/27 35.3 6/15 40.0 
plus groin 
and pelvic 
- lymphadenectomy 
patients , 
Total no. of 65 ė 57 
=p a 
*Neither crude nor cogrected 5 year survival rates were 
significantly different: p = 0.4955 and, p = 0.4834, respec- 
* tively. 


year survival rates were 59.1 and 85.5 per cent, . 
respectively. This is significantly different at the 2 per 
cent level by Fisher’s test (P = 0.0133). However, the 
corrected rates were 81.3 and 88.3 per cent, respec- 


* tively, and this difference between operations was not 


significant. The higher intercurrent death rate among 
patients undergoing only vulvectomy suggests that 
many of these patients were “at risk” for varioTis 
reasons. 

Of 52 patients in Stage II, 47 were treated with 
radical vulvectomy and groin lymph node dissection, 
and five with radical vulvectomy plus both groin and « 
pelvic lymph nodes dissection (Table VI): The uncor- 
rected 5 year survivgl rates were 91.5 and 60.0 per 
cent, respectively. € corrected rates were 97.7 and 
75 per cent, respectively. Neither the crude nor the 
corrected rates differed significantly for the two types 
of operation, but the numbers are small in the latter 
group. We must remember without getting lost in the > 
statistics, that when Stage I and Stage I disease were treated 
with radical vulvectomy and groin lymph node dissection that 
the corrected 5 year survival rate approximately 90 to 95 per, 
cent, < 

Of 65’patients in Stage III, 48 were treated by radical 
vulvectomy and groin lymph node dissection and 17 by 
radical vulvectomy and both groin and pelvic lymph 
node dissection (Table VII). The uncorrected 5 year 
survival rates were 39.6 and 35.3 per cent, respectively;” 
the corrected rates were 45.2 and 40.0 per cent. The 
survival rates for the two types of operation did not 
differ significantly, which would suggest that there is 
very little promise for improved chance of survival 
when pelvic lymph node dissection is added to the ,. 
procedure. Four of the, 11 postoperative deaths ' 
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Fig. 4. T, No Mo—groin lymph node status: 5 year survival 
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Cver-all Negative Positive 
Group ° Nodes Nodes . 





(0/16) | (10/13) 


% SURVIVAL 


(19749) | (18/45) 
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Fig. 5. Tz Nz Mg lesions—groin lymph node status: 5 year 
survival rate. . 


occurred: in the ‘group isa bialig pelvic lym- 
phadenectomy.* 
Lymph node metastasis. Although not always di- 
„rectly related, the size of the primary lesion and the 
“incidence of regional lymph node involvement seems 
important. T, lesions showed a 20.7 per cent incidence 
of lymph node involvement; for T, lesions the 

. incidence more than doubled—44.8 per cent. The 
over-all incidence of positive groin lymph nodes was 37 
per cent. 

In addition, the presence or absence of lymph node 
metastases seems to have an important impact on 5 
year survival (Fig. 4). Of the 50 patients classified 

“preoperatively as Tı No Mo (“early lesions”), the 
corrected 5 year survival rate was 85.4 per cent. 
Regional lymph nodes were negative in 42 of these 
patients, so that the corrected survival rate was 97.5 per 
cent. For the eight patients with positive nodes, the 
survival rate was 25.0 per cent. This difference was 


a 
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Positive Nodes 


No Positive Unilateral 
Nodes Positive Nodes 


(100/115) | (100/105) 


(13734) | (13/33) 


% SURVIVAL 


55.9%| 57.9% 


zig) | GS) 
18.8% | 20.0% 
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Fig. 6. T, and T, lesions—groin lymph node status: 5 year 
survival rate. 


statistically significant at the 0.5 per cent confidence 
level. 

Classified preoperatively as T} Nz Mp (“late lesions”) 
were 49 patients (Fig. 5). The corrected 5 year survival 
rate was 42.2 per cent. For the 13 patients with 
negative groin lymph nodes the rate was 76.9 per cent 
and for the 32 patients with positive nodes the rate was 
28.1 per cent. The difference associated with lymph 
node metastases was significant at the 2.5 per cent 
confidence level. 

Looking at it from a different point of view, the 
combined T, T, lesions were evaluated in regard to no 
groin lymph node involvement, unilateral- groin in- 
volvement, and bilateral groin involvement. Of 165 


patients with a T, or T, lesion, 115 had no groin ` 


lymph node involvement, 34 had unilateral involve- 
ment, and 16 had bilateral involvement (Fig. 6). Of 
those patients with no groin lymph node involvement 
100 or 87.0 per cent survived 5 years; the corrected 
rate was 95.2 per cent. Of the 34 patients with unilat- 
eral nodal involvement, 55.9 per cent survived 5 years; 
the corrected rate was 57.6 per cent. Twenty-one of 
these patients had just one positive groin lymph node 
and in this specific group there was an 81 per cent un- 
corrected 5 year survival rate. Of the 16 patients with 
bilateral nodal involvement, the corrected 5 year 
survival was 20.0 per cent. Twelve of these patients had 
only a unilateral primary lesion. 

A relative small number of patients (excluding those 
undergoing pelvic exenteration) were treated by pelvic 
lymphadenectomy in addition to radical vulvectomy 
and groin lymph node dissection. Of these 29 patients, 
23 were treated before January 1970, and only six in 
this group or 26 per cent had positive pelvic lymph 
nodes. All six of the patients who had pelvic lymph 
node involvement also had groin lymph node involve- 
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Table VIII. Errors in “T-N-M system” when related 

to pathology review of regional lymph nodes: 234 

patients analyzed 
T-N-M 


classification 
(234 patients) 


Positive 


Negative 





Total—120 patients: 





T; No My f 50 11 18.0 
Tz No Mo 38 10 20.8 
Ts No Mo 9 2 18.2 
Over-all error 23/120 19.2 
Total—34 patients: 
T, N: Mo 10 4 28.6 
T: N: Mo 13 3 18.8 
Ts Ni Mo 4 0 0.0 
Over-all error 7134 20.6 
Total—80 patients: 
T; Na Mo 5 2 71.4 
T Na Mo 18 43 29.5 
Ts No Mo 4 8 33.3 
Over-all error 27/80 33.8 
‘Over-all error and total 57/234 24.4 


Table IX. Errors in clinical staging system when 
related to pathology review of regional lymph nodes: 
205 patients were analyzed 


Negative Positive % 
Clinical staging — nodes nodes . Error 


Stage I 58 15 20.5 
Stage II 51 13 20.3 
Stage III (excluding 22 46 32.4 
T; lesions) 
Total 205 
Over-all error 50/205 24.4 


ment. The uncorrected 5 year survival rate for these 
six patients was 1 of 6, or 16.7 per cent. The corrected 
rate was 25 per cent. For the 17 patients with no lymph 
node involvement the crude 5 year survival rate was 
47.1 per cent and the corrected rate was 57.1 per cent. 

The inaccuracy of preoperative interpretation of 
nodal involvement has been recognized for some time. 
The “N” portion of the “T-N-M” system (Ne—no groin 
lymphadenopathy; N,—no suspicious groin adeno- 
pathy; Nz—suspicious groin adenopathy) was analyzed 
for accuracy in all cases where nodal tissue was 
available for pathology review (Table VIII). Of the 234 
cases analyzed, the over-all error for groin lymph node 
involyment in preoperative T-N-M classification of 
patients undergoing radical surgery with regional 
lymph node dissection was 24.4 per cent. 

The preoperative clinical staging system outlined in 
the FIGO classification also was analyzed for accuracy 
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Table X. Analysis of 14 patients treated with some 
type of pelvic exenteration ` 


Type of surgery Per cent 
Total pelvic exenteration 3 21.4 
Posterior Pelvic exenteration 9 64.3 
Anterior pelvic exenteration 2 14.3 
Over-all 5 year survival rates 8/12 66.6 


Table XI. Postoperative mrortality rate in the series 
k ; 


of 278 patients J 


Surgical 5 5 1.8 
Radical vulvectomy only 8 
Radical vulvectomy plus groin 2 
and pelvic . 
lymphadenectomy 


Hospital 6 21 
Radical vulvectomy only 
Radical vulvectomy plus groin 3 
*ymphadenectomy 

Radical vulvectomy plus groin ` 
and pelvic . 
lymphadenectomy 


Cause of death 11 
Septicemia 
Pulmonary embolization 
Cerebral vascular accident 


Type of death 





in 205 cases (Table IX). The over-all error for groin 
lymph node involvement in preoperative clinical stag: 
ing was 24.4 per cent. 

“Early” and “advanced” lesions. Since some con- 
troversy exists in reggrd to the appropriate treatment 
of the so-called “en lesion, patients classified as"T, 
No Mo were specifically analyzed. Over the 40 year 
period 61 patients in this category were treated with 
radical vulvectomy and groin lymph node dissection 
even though regional lymph node involvement was - 
thought not to exist at the time of preoperative 
evaluation. Eleven or 18 per cent of these patients had 
positive groin lymph nodes either unilaterally or, 
bilaterally. : 

Convetsely, 14 patients had such “advanced” lesions 
that some type of pelvic exenteration was considered 
the appropriate treatment (Table X}. Nine patients 
were treated with posterior pelvic exenteration; three 
were treated with total pelvic exenteration and two” 
with anterior pelvic exenteration. Of the 12 patients 
operated upon 5 or more years ago, eight were alive 
and well at 5 years for a 5 year’ survival rate of 66.6 per 
cent. The other four patients died with disease within 5 
years. 
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Recurrence. "In evaluating the success or failure of 
the surgical procedures the recurrence rates must be 
evaluated. Of the 229 patients treated before 1970, 71 
or 31] per cent had a recurrence of disease within the 
first 5 years after the operation. Moreoveyz, from 1935 
to 1950 the recurrence rate was 37.7 per cent and from 
1960 to 1970 (when more radical en bloc dissection was 
instituted) the recurrence rate dropped to 26.4 per 
cent. : 

Vital statistics. The operating time for thé three 
major radical procedures fanged from 1% to 5 hours, 
with a median of 2 hours and 45 minutes. Estimated 
blood loss ranged from 300 to 3,500 ml., with a median 
of 1,125 ml. Postoperative hospital stay ranged from 9 
to 58 days with a median of 21 days. — 

In the series of 278 patients there were 11 postopera- 
tive deaths. (Table XI). There. were five deaths within 
the first 30 days; three patients died from pulmonary 


` embdélism, one from cerebrovascular accident, and one 


from septicemia, thus yielding a 1.8 per cent surgical 

mortality rate. Six patients died before discharge from 

the* hospital; four of whom died from septicemia and 

two from cerebrovascular accident. Therefore, there 

was a 2.1 per cent hospital mortality rate. Since 1968,” 
however, there* have been no surgical or hospital 

deaths following radical operations on the vulva. 


Comment 


Compared ‘with the total number of gynecology 


“patients with infiltrative malignant tumors considered 
by the Gynecology Tumor Conference since January, 
1935, the 404 patients with infilerative vulvar malig- 
nancy represent an incidence d(4 per cent. Previously 
reported conclusions are confirmed through this 
report, and it fs suggested that they form the basis for 
criteria for the future treatment of infiltrative car- 
cinoma of the vulva. Analysis of this 40 year series 
discloses a well-defined interrelation between infiltra- 
tive carcinoma of the vulva and chronic vulvar 
dystrophy, since almost half of the patients had a 


. history of pre-existing chronic vulvitis. Chronic vulvar 


dystrophies, therefore, should be considered precan- 
.cerous lesions. j 

` Patient delay and physician mismanagement still 
must be stressed in our educational efforts, if we are to 
reduce the time between onset of symptoms and insti- 
tution of therapy. Ip the study reported here, about a 
third of the patients had had symptoms for over a year, 
and an equal number had been treated medically with 
various lotions, potions, and ointments for 3 to 6 
months before biopsy study was carried out. If pre- 


` malignant lesions were routinely managed aggres- 


sively and followed carefylly, the incidence of malig- 
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nant tumors of the vulva could probably be reduced by 
about half. Corollary to this is the possibility that re- 
duced patient delay and earlier diagnosis of disease 
might significantly raise the survival rate for this 
disease. 

While it is generally agreed that neither radiation 
therapy alone nor conservative surgical procedures can 
effectively control infiltrative carcinoma of the vulva, 
controversies still exist as to exactly what does consti- 
tute adequate therapy. Some authors *” 7! advocate a 
relatively conservative and individualized approach to 
the so-called early lesion, the treatment being tailored 
to meet the needs of the patient. Age in itself, however, 
and the presence of medical complications usually 
associated with older patients have not been regarded 
as strong contraindications to radical surgery. 

Many authors® ?? recommend radical vulvectomy 
and bilateral groin lymph node dissection as the fun- 
damental form of therapy and usually as a one-stage 
procedure. Whether the pelvic lymph nodes should 
be removed is another matter—some authors* ™ 
suggest that bilateral pelvic lymph node dissection be 


- carried out only when certain criteria are met, but 


others® * believe this dissection should be part and 
parcel of the surgical treatment, routinely. 

Whatever the specific philosophy one teaches, the 
principle of radical surgery must be endorsed if we are 
to significantly improve the chances of survival. 
At the University of Michigan radical vulvectomy and 
bilateral groin lymph node dissection, with or without 
pelvic lymph node exploration, is the fundamental 
therapeutic approach to most infiltrative lesions of the 
vulva. Up to now, pelvic lymph node dissection has 
been considered only in patients with clitoral lesions, 
groin lymph node involvement, melanoma of the 
vulva, adenocarcinoma of the vulva, and vaginal or 
urethral extension of the vulvar disease. Of course, 
pelvic lymph node dissection was performed in all 
patients treated with pelvic exenteration. 

The 278 patients with infiltrative carcinoma of the 
vulva were treated with one of four types of radical 
surgery to include: radical vulvectomy only, radical 
vulvectomy with groin lymph node dissection, radical 
vulvectomy plus groin lymph node and pelvic lymph 
node dissection, and some form of pelvic exenteration 
during the 40 year period from January 1, 1935, to 
July 1, 1975. Thus, 229 patients are the subject of 5 
year review. 

In our series of 229 patients treated with some form 
of radical surgery prior to January, 1970, the over-all 5 
year survival rate (corrected for intercurrent deaths) 
was 73.9 per cent. For all stages of disease with negative 
regional nodes, the rate was 92.4 per cent; for cases 
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with positive regional nodes the rate was 28.7 per cent. 
This in itself suggests the paramount importance of the 
method of evaluating and treating regional lymph 
nodes. The over-all corrected 10 year survival rate was 
54.1 per cent. 

When radical vulvectomy and groin lymph node 
dissection was the treatment of choice for Stage I and 
Stage IT disease, the corrected 5 year survival rate was 
approximately 95 per cent; for Stage II the rate was 
45 per cent. Moreover, when Stage I patients were 
treated with radical vulvectomy alone the survival rate 
was about 60 per cent. Such figures leave little room for 
doubt that the patient’s best chance lies with the radical 
procedure mentioned here and described in detail 
above. 


Although the series in which pelvic lymphadenec- 


tamy was added to the procedure was small (only 23 
patients), it should be pointed out that of the six 
patients with positive nodes only one lived 5 years or 
more and none of these patients had positive pelvic 
lymph nodes without also having groin lymph node in- 
volvement. Three died of the disease within 5 years, 
and the other two died in the postoperative period. 
This suggests that the pelvic lymph node dissection 
added significantly to the operating time and the risk to 
the patient, without contributing significantly to the 
chance of survival. Some authors” 3 have reported the 
successful use of postoperative radiotherapy to the 
pelvic lymphatic system without the obvious risk of 
surgical or hospital death. 

One has three options, then, in regard to the 
presence of positive groin lymph nodes or other 
existing indications for pelvic lymph node treatment: 
(1) extraperitoneal exploration and/or dissection of the 
pelvic lymph nodes, as part of the one-stage proce- 
dures; (2) transperitoneal pelvic lymphadenectomy ata 
later date, if indicated; or (3) postoperative pelvic 
irradiation, at dosage levels approximating 5,000 or 
5,500 rads, to the whole pelvis. It appears to be an 
either-or program: Either you do the pelvic lymph 
node dissection, or you recommend postoperative 
irradiation. We must remember that pelvic irradiation 
is still regarded as an accepted treatment for infiltrative 
carcinoma of the cervix, and since cervical and vulvar 
malignancies are usually of the squamous-cell variety, 
there is good reason to also consider irradiation to the 
pelvic lymph nodes in infiltrative careinoma of the 
vulva. 

It is proposed, therefore, that a radical vulvectomy 

‘and groin lymph node dissection be the initial 
therapeutic approach to carcinoma of the vulva. If the 
groin lymph nodes (either superficial or deep) are 
positive, or if other existing criteria dictate, the patient 


. 
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should then undergo. either pelvic lymphadenectomy 
or pelvic irradiation, according to the surgeon's view- 
point. Those recommending pelvic lymphadenectomy 
endorse the philosophy that infiltrative carcinoma of 
the vulva is,a surgically treated disease; those recom- 
mending pelvic irradiation should adopt the belief that 
the external disease is treated by radical vulvectomy 
and bilateral groin lymphadenectomy and the internal 
disease by pelvic irradiation. . 

Whereas there is probably a direct rélationship 
between the size of the prirhary lesion and the chance 
survival, the status of the regional lymph nodes seems 
to be am even more important prognostic indicator. 
The accuracy of,physical diagnosis, however, is limited 
in determining | the true nature of enlarged groin nodes 
and their appraisal by palpation has been controversial 
and subject to error. The over-all errpr of lymph node 
assessment in the T-N-M system and in the preopera- 
tive clinical staging approximated 25 per cent. Cfinical 
speculation is intriguing, and pathologic confirmation 
is rewarding; however, in this medically sophisticated 
era, it is time to restrict this evaluation as follows: The 


_ Preoperative descriptive T-N-M system should be 


considered an observation only and the definitive 
clinical staging should be reserved until all the facts are 
in postoperatively. This is not without precedence; 
carcinoma of the ovary and sometimes carcindma of 
the endometrium are staged after surgical treatment! 
Simply stated, should a patient with T,' No Mo disease 
who actually has positive regional lymph nodes bë 
classified T, No My rather than T, Ng Mo? Conversely, 
should a patient classified T, Ne My and thus Stage III 
disease, who actually as negative groin lymph nodes, 
be classified Stage [¥rather than Stage I? As- shown in 
our study, the presence or absence òf lymph node 
metastases is directly related to patient survival when 


adequate surgical therapy has been instituted. It is | 


therefore recommended that some type of postopera- 
tive staging be given serious consideration. 
Recently much attention has been focused on the 


so-called “early” lesion of the vulva, with the suggestion . 


that lesser surgery be performed for lesser disease. In 
our review of T, Ne Mg lesions we found an approxi; 
mate 20 per cent error in the preoperative classification 
of the regional lymph node status as compared to 
postoperative pathology examination. One must, 


. + * = e z - 
therefore, continue to caution against the injudicious 


use of lesser surgical procedures in these patients. 
On the other hand the “advanced” lesions should not 
be considered hopeless.”* ?” Because of the extent and 
geographic location of the primary lesion in 14 of the 
patients in this study, some type of pelvic exenterative 
surgery was considered appropriate in an attempt to 
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control the disease. Of the 12 patients operated on 5 or 
more years ago, eight or 66.6 per cent are living and 
well without evidence of disease. ; 

Because of the relatively high incidence of recur- 
rence, periodic follow-up examination ig mandatory 
for these patients. There was an approximate 33 per 
cent recurrence rate within the first 5 years from initial 
therapy and approximately 85 per cent ‘of these 
recurrences occurred within the first 3 years. Most local 
recurrences can be treated successfully with “a wide 
local excision. Oss 

At present there appears to be little benefit from the 
use of chemotherapeutic agents; 
munotherapy using the transfer factor has shown 
promise in one patient who is alive and well 24 months 
after an exploratory operatign disclosed an extensive 


however, im- 
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Dr. ABRAHAM F.-Lasu,. Chicago, Illinois. My per- 
sonal experiences over the same period of time (that is, 
40 years) at the Cook County Hospital of Chicago form 
the basis far my discussion. 
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primary lesion with bilateral involvement of both groin 
and pelvic lymph nodes as well as the para-aortic 
lymph nodes. Her condition was judged inoperable at 
that time, and irradiation was considered of limited 
value; therefore, the immunotherapy was instituted, 

Finally, the patient must be psychologically sup- 
ported not only during the immediate postoperative 
period but throughout the long rehabilitation period. 
We inflict significant injury on these patients when we 
do radical vulvar surgery, and it is our obligation to 
rehabilitate them so that they may live more nearly 
normal lives in the future. Some have referred to this 
procedure as a disfiguring operation; others as a 
mutilating one. Some day in the future, hopefully, 
some type of plastic reconstruction or “vulvo plasty” can 
be performed satisfactorily in this area. 
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The importance of the preoperative study of each 
patient cannot be overemphasized. The various medi- 
cal conditions in the elderly patients, such as anemia, 
obesity, diabetes, hypertension, and myocardial infarct, 
properly controlled by medical consultants, may con- 
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vert an operative risk to an acceptable surgical can- 
didate. Also, an adequate complete study is needed 
to rule out asymptomatic primary malignancies as in 
the breast, gastrointestinal area, or other sites in the 
generative tract. In our series, a 5 per cent incidence of 
multiple primary cancers were found. Boutselis' re- 
ported 15 per cent coexisting malignancies. 

Age was no deterrent to adequate surgery since it is 
extraperitoneal and not shock-producing. Our age 
group varies from 23 to 102 years. The most common 
precursor or associated pathology in the younger age 
group were condyloma acuminatum, requiring multi- 
ple and repeated biopsies to achieve a definitive 
diagnosis of carcinoma. 

The clinical judgment for individualized therapy for 
a specific patient is based on an extensive surgical 
experience. Since carcinoma of the vulva is uncommon 
in the usual gynecologic practice, it seems logical to 
have these patients treated in well-organized cancer 
centers having such expertise. - 

Dr. Morley properly emphasized the inaccuracy in 
determining lymph node involvement by palpation (25 
per cent). Kelly? reported that 28.8 per cent of the 
patients seen with apparently normal lymph nodes 
were found to have lymph node metastases. Lymphan- 
giograms have not proved to be as helpful as antici- 
pated for demonstrating involved nodes. But intrasur- 
gical films taken after lymphangiograms before wound 
closure audit the completeness of the lymphatic tissue 
and nodes dissection. The patient is positioned over 
the Bucky casette and after the surgery is completed a 
film is taken which permits localization of any over- 
looked residual nodes, which may then be removed. 
This technique is especially advisable for those 
gynecologists performing ‘their first radical vulvec- 
tomies and groin dissections. The decrease in the 
surgical mortality rate and increase in the 5 year 
survivals and cures over the last 50 years has been due 
to the thoroughness of surgical removal of the 
cancer-bearing tissue (radical vulvectomy) and‘ the 
related lymphatics and nodes—(from Taussig’ (30 to 
50 per cent) to Morley (66 to 90 per cent). The blood 
banks, antibiotics, and anticoagulants have contributed 
toward improving the 5 year cures as well as survivals. 

To prevent constriction of the vaginal vestibule 
and/or prolapse of the anterior vaginal wall and 
bladder or posterior wall with resulting rectocele, 
mobilization of the lower third or half of the vagina has 
been found helpful and free of fear of anoxemia of the 
walls. The mobile vagina may then be drawn outward 
in the closing of the mucosal cutaneous wound, thereby 
preventing constriction of the vaginal orifice, even 
after a proper perineorrhaphy. 

Cryosurgery® * 5 has proved effective in overcoming 
infection or controlling hemorrhage in the large, 
fungating infected malignant lesions so that surgery 
need not be delayed for any great length of time. It is 
alsc helpful in local recurrences, by destruction of the 
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lesion, and is palliative in the neglected or inadequately 
treated or hopeless situation. 

Although we cannot prevent cancer from occurring, 
we can prevent the invasive stage from developing and 
progressing by recognizing and removing the precur- 
sors or the incipient stage of the neoplasm. 
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. Dr. Ricar E. Symmonps, Rochester, Minnesota. 1 
have enjoyed the opportunity to review Dr. Morley’s 
complete manuscript, which he has surhmarized for us 
very succinctly. Most of the inadequately and 
haphazardly treated patients who have been exchuded™ 
were seen, I would presume, in the very early years of 
the study that covers a 40 year period. - 

Over the last 25 years, more or less, the surgical e 
management of this condition has been fairly well 
standardized at most medical centers to include a 
radical vulvectomy ‘with en bloc-incontinuity groin 
dissecticns and with somewhat selective pelvic node 
dissection. This remaing our treatment plan, except for 
the early microinvasive lesions. As withthe reports of 
Way, Green, and others, the Michigan data appear to 


substantiate the need for this type of operative ; 


přocedure. 

Like Dr. Morley, in a sizeable series of cases we have 
yet to encounter a patient with negative groin nodes 
who has positive pelvic node metastasis. It appears that 
the pelvic node dissection can be limited rather safely 
to patients who are found to have positive groin nodes 
(preferably by frozen section study) and perhaps those °- 
patients who have clitoral-urethral involvement. When 
the pelvic nodes were involved by metastasis, very few 
patients have survived. If irradiation has anything to 
offer other than palliation, I presume it should be 
applied to the pelvis and lower aortic areas in those 
patients Found to have pelvic node metastasis. I most 
certainly disagree with recent reports, referred to by 
Dr. Morley, suggesting that vulvar carcinoma can be 
better managed by radical vulvectomy followed by 4 to 
5 weeks of irradiation to the groin—this to avoid the 
morbidity and prolonged hospitalization alleged to 
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occur with groin dissection. With a properly ac- 
complished groin dissection, the incisions heal 
promptly with infrequent exceptions (usually in obese 
patients), serious complications are rare, and hospitali- 
zation should not exceed about 20 days. 

What constitutes a properly accomplished groin 
dissection? I am no longer certain! In direct contrast-to 
the technique advised in the manuscript, we cut rather 
thin skin flaps, the dissection proceeds from lateral to 
medial and deep to the fascia over the sartorjus and 
adductor muscles rather, “than superficial, and we 
infrequently transplant sartorius muscle. We advocate 
suction drainage under the flaps as long as necessary 
and very early patient ambulation; Dr. Morleycrelies on 
pressure dressings and bed rest for several days. 
Despite these differences, our incidence of primary 
healing, duration of hospitalization, and the results 


obtained are quite comparable to those reported. This _ 


suggests that attention to good surgical principles 
sharp expeditious dissection, careful handling of 
tissues, and good hemostasis—is much more important 
than some of the minutiae about which we differ. 

In our North Central region, there appear to be 
three long-standing and persistent problems with this 
condition: 

1. Delay in diagnosis, for which patient and physician 
are about equally responsible. We might ask, hopefully, 
if Dr. Morley’s data indicate some improvement over 
“the years, perhaps in relation to the size of the lesions 
encountered. 

2. Inadequate primary therapy. Of the cases of viilvar 

«carcinomas we see, 17 per cent are referred with re- 
current malignancy following a previous local exci- 
sion or “skimpy” vulvectomy. I presume Dr. Morley’s 
experience has been similar—and how does one stage 
these patients? ` 

3. Despite a presumably adeqyate primary operation, 
there is a significant incidence of local recurrence, most 
often in the perivaginal-periurethral area. Dr. Morley 
notes a recurrence rate of 33 per cent. How many of 
these were local recurrences and what are his recom- 
mendations for their prevention? 

Dr. James H. Netson, JR., Brooklyn, New York. Dr. 
Morley’s complete paper carries a detailed description 
of the technique and preoperative care as he now 
performs the operation. This points up a prablem with 


-a retrospective study covering 40 years and particularly 


the past 40 years. He describes the use of prophylactic 
heparin therapy preoperatively and, in some patients, 
prophylactic antibiotics if indicated. Antibiotics, of 
tourse, were not available in 1935 and prophylactic 
heparin therapy is an approach used only in the past 5 
cr 6 years. A retrospective study covering 40 years has 
value in terms of detefmining the incidence of lymph 
node involvement where the regional nodes have been 
removed. A discussion of survival rates, postoperative 
complications, and operative deaths is much less 
meaningful, however, ‘because of the many changes 
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and improvements which have occurred over the last 
40 years. 

Indeed, it would be interesting to see the 5 year 
survival rates compared between cases treated from 
1935 to 1940 and those treated from 1965 to 1970, as 
well as a comparison of the complications and opera- 
tive deaths for those two periods. The foregoing is not 
a criticism peculiar to Dr. Morley’s paper, but a 
growing concern of mine whenever papers are pre- 
sented covering such a long retrospective period. 

Dr. Morley has not made it clear as to when and why 
he decides to do a deep pelvic node dissection or not to 
do this procedure as part of the initial surgery. In our 
own institution we rarely do the deep pelvic node 
dissection as part of the initial radical vulvectomy and 
bilateral groin dissections. If the nodes in the groins 
are positive, then a deep pelvic node dissection is done 
4 to 6 weeks later as a second-stage operation and is 
done by the transperitoneal route so that the para- 
aortic nodes can be examined and removed also, if 
necessary. I agree that the division of the inguinal 
ligament is unnecessary, and in my opinion, not the 
best approach. 

Dr. Morley describes a two-team approach and 
seems to indicate that one team does the groin 
dissection on one side, and the second team does the 
opposite groin dissection. Our own two-team approach 
consists of one team doing both groins and a second 
team doing the vulvectomy simultaneously. 

The use of pressure dressings is described, to 
eliminate dead space; they are left in place for 48 to 72 
hours. I would point out to Dr. Morley that pressure 
dressings are apt to produce ischemia in skin edges that 
are already in jeopardy from lack of blood supply. We 
shifted several years ago at the suggestion of Stanley 
Way to suction drainage bilaterally which seems more 
physiologic. In this same regard Dr. Morley carries out 
the initial dressing change at 48 hours and the wound 
is left exposed and the patient gradually ambulated. 
Again, I would point out that 48 hours is too short a 
time if his intention is to treat the skin flaps as a graft. 
The tissues will continue to leak fluid and almost 
certainly raise the skin flaps for as long as 10 or 11 days 
postoperatively. Suction is frequently continued in our 
own patients for periods of approximately 10 days. 

Dr. Morley states that after the operation, patients 
are kept in a semi-Fowler’s position and allowed only 
“logrolling” for 48 hours. As I read this manuscript, 
and came upon the term “log rolling,” I immediately 
conjured up a picture of a patient lying on her back 
imitating a man running on a log in the water that I 
used to see so commonly in newsreels. I hope Dr. 
Morley will define log rolling for us because it may be a 
very effective new Michigan method for avoiding 
thrombosis and embolism. 

In the discussion of complications, the author has 
indicated that the complication encountered most 
frequently was wound necrosis or infection and 
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Table I. Incidence of lymph node metastases 





No. of No. with 
Author cases posttve nodes Per cent 
Green et al. 238 140 59 
Way 84 44 > 52.3 
Collins et al. 98 31 31.6 
Nelson 70 27 38.5 
Morley 194 64 33 





secondary disruption. He has indicated that this 
cutcome might well be anticipated since there is a 
significant amount of tissue damage and that the 
location of the wound makes it difficult to maintain a 
sterile field. He then points out the measures taken to 
prevent these problems. One is to consider the skin 
flaps as skin grafts and immobilize the area as much as 
possible, yet he has indicated that he mobilized the 
patient beginning at 48 hours postoperatively. We have 
noted a decided improvement in the incidence of 
wound breakdown by following Dr. Way’s suggestion 
of immobilizing the patients for as long as 12 days. This 
is extremely difficult to do with the elderly patient and, 
in fact, we have abandoned this practice in patients 70 
years of age or older, or in patients in the 60’s who 
appear chronologically older. We have found if one 
attempts to immobilize the elderly patient she is apt to 
develop cerebral changes such as disorientation and 
amnesia. In the younger patient the protracted period 


of immobilization has no deleterious effect that we` 


have been able to determine and does improve the 
healing of the skin flaps. 

Surprisingly, Dr. Morley did not give actual statistics 
concerning complications. I realize that the title of the 
paper indicates the results of surgical treatment, but in 
my mind, complications are part of results. Dr. Morley 
has stated under the discussion of lymphedema that 
lymph nodes can never regenerate. We feel we have 
demonstrated quite clearly in the literature that, in 
fact, lymph nodes do regenerate after a pelvic node 
dissection. 

Among the results reported the most noteworthy is 
that of the difference of survival rates between those 
patients who had no lymph node metastases vs. those 
with lymph node metastases. It is a most impressive 
difference, namely, 92.4 per cent corrected 5 year 
survival rate for those with no lymph node metastases 
and 38.7 per cent for those with lymph node metas- 
tases. Dr. Morley did not tell us what the patients with 
lymph node metastases died of, but it certainly raises 
the question as to what the physician should do in the 
way of further treatment of those patients who have 
lymph node metastases. It is also of interest that Dr. 
Mcrley has one of the lowest incidences of lymph 
nodes metastases of any series in the literature 
(Table I). 

He also demonstrated very impressively that survival 


Infiltrative carcinoma of vulva §87 
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. . 


` depended very little on whether it was a‘T, or T; lesion, 


° 


but, as noted above, greatly depended on whether or 
not lymph node metastases were present. Of equal 
importance was Dr. Morley’s finding that if a patient 
has either no lymph nodes involved or just one lymph 
node involvéd the prognosis is excellent, but with 
multiple nodes involved on one side or positive nodes 
bilaterally, prognosis is very markedly reduced. 

One of the most important facts presented by Dr. 
Morley in this paper was that 18 per cent of the 
so-called early lesions, that is T1INOMO, had lymph 
node metastases. I hope “those people constantly 
advocating conservative surgery will take note of this 
fact for „they will condemn one out of five of their 
patients to die of this disease if they -persist in 
advocating conservative surgery. 

Dx. Morley’s comments concerning surgical staging 
and tke altering of the*TNM system are pertinent. 
There is no question that the TNM ‘system for vulva 
carcinoma as it is currently devised will not fly. One of 
the reasons the International Staging system in 
Gynecologic Oncology has been successful is because of 
its simplicity. Unless we simplify the vulva classification, 
I am afraid it will lose its usefulness. . 

In closing I shall ask Dr. Morley if he is planning any 


“additional. therapy for that group of patients with 


lymph node metastases? . 

Dr. Mortey (Closing). Fifty pèr cent, of our cases 
were associated with some type of chronic yulvare 
dystrophy. If we can satisfactorily control the vulvar 
irritations then we can réduce the actua] incidence of 
carcinoma of the vulva. 

What about lymphangiography intraoperatively? We 
have not done this, but we should in the future, 
especially to determifie the adequacy of the dissection. 

Vaginal stenosis, anterior vaginal wall relaxation, 
and even stress urinary incontinence are delayed or 
remote complications." I do think that they can be 
treated satisfactorily by conventional methods. Time 
does not permit a detailed discussion of these’ proce- 
dures. 

In regard to the T; lesions, it is interesting to note 
that in the 1940’s the average greatest diameter of the 
T, lesion was 5.5 cm., and in the 1960’s the average 
greatest diameter was 4.2 cm. I think that is significant 
and it certainly shows that we are seeing these lesions a 
little earlier now than previously. 2, 

I cannot tell you what percentage of our recurrences 
were distant metastases. I was primarily interested in 
the local recurrences; 60 per cent of them occurred in 
the vulvar area proper and 40 per cent of them 
occurred in the regional lymph node area. Our basic 
treatment for recurrence is simply wide local excision. 
We have not used cryosurgery to date. 

Prophylactic anticoagulants are employed. We use 
minidose heparin for this purose. 

It is obvious that this is a retrospective study and 
should be considered in this way. It does go back along 
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time and as a matter of fact I have only been there for 
the last 25 years of the study period. The study actually 
dates back to 1935, when a person you all know very 
well, Dr. Norman F. Miller, was Chairman of the 
Department at Michigan. 

The 5 year survival rates in cases from 1935 to 1940 
vs. 1965 to 1970 were determined but I cannot 
remember the exact figures. I can say, however, that 
early in the series more. patients had to be treated with 
palliative vulvectomy or no therapy at all. E 

About pressure dressings . . . I have Heard this 
before . . . that they do'some bad! I use them pri- 
marily for hemostasis for the first 48 hours. We do 
a full-thickness dissection rather than a split-shickness 
(undermining) dissection and we thjnk the pressure 
dressing serves to immobilize this tissue more effective- 
ly. ‘ 

The immediate complications usually were wound 
infection and wound breakdown, but none had serious 
sequelae and all responded well to conservative man- 
agement. 


Lastly, about the rad: 
and pelvic irradiation 
made this point clea 
retroperitoneal pelvic | 
people who like to do p 
can do pelvic lymph n 
lymph node dissectic 
concerns me, and Ih 
occasions, that the lesse 
his finger down into th 
“I don’t feel anything 
lymph node dissection. 
think a pelvic lymph nc 
in actuality it probably 
are shying away from 1 
doing a retroperitone 
unfamiliar territory. T 
some consideration be 
irradiation vs. pelvic 
squamous-cell maligna 
study in the future. 
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an oral contraceptive are many. Some are hers and 
some are yours. 
In the main, her reasons for rejection, often 
ighly subjective, are based on side effects — 
and side effects are only partially predictable from 
istory and examination. 
The ultimate test, then, of oral contraceptive 
acceptability must be what happens when she takes it 
since both your judgment and hers will be based on... 





Real Life Experience 


From real life... 


A Woman satisfiec 
het oral contraceptive 





One important reason for 
patient satisfaction: Usually no 
G.I. discomfort 


e 
ZORANE 1/50 is a highly effective and generally 
well-tolerated oral contraceptive — providing the estrogen 
content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

‘ From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidente of nausea and vom- 
iting was*3.3%. Actual patient dropout rate* due to nausea 
and vomiting was 2.9% (33 subjects.) Overall patient drop- 


a «out rate was 14.4% due to all adverse reactions. Serious 
p reactions, as well as minor adverse reactions, have been 
reported following the use of all oral contraceptives. Be- h- 
- * fore prescribing, the complete product information should Í 


be consulted for special note, contraindications, warnings 
precautions and adverse reactions. Thereafter, the phy- 
sician should remain alert’to the earliest manifestations of 
any serious disorder. Should any occur or be suspected, 
the oral contraceptive should be immediately discontinued. 

Thé woman profiled here is an actual ZORANE 1/50 
user. However, not all women can be expected to have 
the same tolerance for side effects. should any occur. 
(Data on file, Lederle Laboratories) 


*Dropout rates are based on total patient population (1.156): inci- 
. dence reflects only those patients who completed one or more cycles (956). 


Zorane 1/ 50 f 


Norethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets 


Progestin/Estrogen content balanced fi 


, : See last page of this advertisement for brief summary 
of prescribing information, 
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he majority 


Judy Barrett, Housewife 

Pittston, Pennsylvania 

Age 22, married 6 years, 2 children 
Cycle experience with Zorane 1/50: 8 





“I don’t seem to gain much weight 
with the pill and I don't get sick. I take 
it at night just before I go to bed... 
then I sleep right through. And I don’t 
get sick.” 


- From real life... 


~ A Woman satisfied 
her oral contraceptive 





Among the reasons patients remain 
satisfied: Withdrawal bleeding is 
usually regular and there is usually 
no undue discomfort 


e ZORANE 1/50 is a highly effective and generally 

well-tolerated oral contraceptive — providing the estrogen 

content and progestin:estrogen ratio that appears to be 
highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 

* women, 25,983 cycles, the incidence was 2.2% for amen- 

orrhea and 2.0% for dysmenorrhea. Actual patient dropout 

rate* was 121% (13 subjects) for amenorrhea and 0.2% (2 

subjects) for dySmenorrhea. Overall patient dropout rate 

e was 14.4% due to all adverse reactions. Serious reactions, 

» as well as minor adverse reactions, have been reported 

following. the use of all oral contraceptives. Before pre- 

. į- scribing, the complete product information should be 

consulted for special note, contraindications, warnings, 

precautions and adverse reactions. Thereafter, the phy- 

p sician should remain alert tô the earliest manifestations of 

. any serious disorder. Should any occur or be suspected, 

the oral contraceptive should be immediately discontinued. 

The Woman profiled here is an actual ZORANE 1/50 

user: However, not all women can be expected to have 

the same tolerance for side effects, should any occur. 

(Data on file, Lederle Laboratories) 


*Dropout rates are based on total patient population (1.156); inci- 
gence reflects only those patients who completed one or more cycles (956). g 


Zorane 1/50 


orethindrone Acetate, | mg and Ethinyl Estradiol, 50 mcg 


Oral Contra¢eptive Tablets 


- Progestin/Estrogen content balanced fo 


r See last page of this advertisement for brief summary 
of prescribing information. 


he majority 


Mrs. Linda McKinnon, Housewife 
Nederland, Texas 

Age 25, married 7 years, 2 children ` 
Cycle experience with Zorane 1/50; 16 





“You always know when you're 
going to start...1 love knowing that... 
you can always plan... think it’s great. 
And, not having any cramps, too, because 
I used to have cramps.” 


From real life... 


-A Woman satisfiec 
"i oral contraceptive 








One reason for long-term patient 
satisfaçtion: Weight gain usually 
not a problem 


ZORANE 1/50 is a highly effective and generally 

well-tolerated aral contraceptive — providing the estro- 

„gen content and progestin:estrogen ratio that appears to 
be highly acceptable to the majority of women. 

From clinical studies: In a study population of 1156 
women, 25,983 cycles, the incidence of weight gain was 
0.4%. Actual patient dropout rate*due to weight gain was 
2.0% (23 subjects). Overall patient dropout rate was 
14.4% due to all adverse reactions. Serious reactions, as jo 
well as minor adverse reactions, have been reported fol- 
lowing tHe use of all oral contraceptives. Before, prescrib- 

. ° ` ing, the complete product information should be Consulted 


-- for special note, contraindications, warnings, precautions A 
and adverse reactions. Thereafter, the physician should Pad 
remain alert to the earliest manifestations df any serious b a 
disorder. Should any occur or be suspected, the oral con- E 


traceptive, should, be immediately discontinued. x 

_ The woman profiled here is an actual ZORANE 1/50 7% 

user. However, not all women can be expected to have i: 

- the same tolerance for side effects, should any occur. 
` (Data on file, Lederle Laboratories) 


*Dropout rates are based on total patient population (1.156); inci- 
dence reflects only those patients who completed one or more cycles (956). 


Zorane 1/50 


Norethindrone Acetate, 1 mg and Ethinyl Estradiol, 50 mcg 


Oral Contraceptive Tablets 


-  Progestin/Estrogen content balanced fe 


See last page of this advertisement for brief summary 
of prescribing information. 
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Alice Eichenberger, High School 
Business Teacher, Louisville; Kentue 
Age 28, married 7 years, no children 
Cycle experience with Zorane 1/50: 13 


‘Tve fluctuated between 115 and . 


e e 
9e Majority /20...and have had no appreciable . 


weight gain...since I've been on Zorane.” 


orane 1/50 


Norethindrone Acetate, 1 mg and Ethiny! Estradiol, 50 mcg 


Oral Contraceptive Tablets 


Also available from Lederle 


Progestin/Estrogen 
content balanced for ‘ 
the majority 

ö e 


Zorane 15/30 Norethindrone Acetate. 1.5 mg. and Ethinyl Estradiol. 30 mcg. 


Zorane 1/20 Norethindrone Acetate. | mg. and Ethinyl Estradiol, 20 mcg. 


Special Note: Oral contraceptives have been 
marketed in the United States since 1960. 
Reported pregnancy rates vary from product to 
product. The effectiveness of sequential products 
appears to be somewhat lower than that of com- 
bination products. Both types provide almost 
completely effective contraception. The dropout 
rate for medical reasons, as observed in clinical 
trials, with ZORANE 1.5/30 appears to be the 
same as that of higher dose combination prod- 
ucts. The dropout rate due to irregular bleeding 
was Somewhat higher, but dropouts were equally 
split between irregular bleeding and other medi- 
cal reasons attributable to the drug. (ZORANE 
1/20 only, The effectiveness is somewhat lower 
than that of the higher dose combination prod- 
ucts. Both provide almost completely effective 
contraception. Dropout ratë for medical reasons 
appears to be somewhat higher than with higher 
dose combinatipn products, due particularly to 
irregular bleeding.) An increased risk of throm- 
boembolic disease associated with use of -hor- 
monal contraceptives has now been shown in 
studies ¢onducted in both Great Britain and the 
United States. Other risks, such as those of ele- 
vated blood pressure, liver disease, reduced 
«tolerance to carbohydrates, have not been quan-* 
titated with precision. Long-term administration 
of both natural and synthetic estrogens in subpri- 
mate animal species in multiples of the human 
dose increases the frequency for some animal 
carcinomas. These’ data cannot be transposed 
directly to man. Possible carcinogenicity due to 
the, estrogens can neither be affirmed nor refuted 
at this time. Close clinical surveillance of all 
women taking oral contraceptives must be 
continued. «+ 


Indications: For control of conception. 


Contraindications: Thrombophlebitis, throm- 
boembolic disorders, cerebral apoplexy, or a past 
history of these conditions; markedly impaired 
liver function; known or suspected carcinoma 
of the, breast; known or suspected estrogen- 
dependent neoplasia; undiagngsed abnormal 
genital bleeding: pregnancy. 


Warnings: If early signs of thrombotic disorders 
(thrombophlebitis, cerebrovascular disorders, 
pulmonary embolism, retinal thrombosis) occur 
-or are suspected, discontinue use of drug im- 
mediately. (Studies indicated a higher risk of 


these conditions with use of these drugs, not per- 
sisting after drug stoppage and not enhanced by 
long-term use.!-4) If sudden partial or complete 
lass of vision occurs, or if there is sudden onset of 
proptosis, diplopia or migraine: or if examination 
reveals papilledama or retinal vascular lesions, 
discontinue medication. Safety of use in preg- 
nancy has not been, established, therefore rule 
out pregnancy in any patient who has missed two 
consecutive periods before continuing con- 
traceptive regimen: if prescribed schedule has 
not been adhered to, consider possibility of preg- 
nancy with first missed period. A small fraction 
of hormonal agents has been identified in the 
milk of mothers receiving these drugs: long- 
range effect to the nursing infant has not yet 
been determined. 


Precautions: Pretreatment and periodic physical 
examinations of breasts and pelvic organs should 
include Papanicolaou smear. (Estrogens have 
produced tumors,some malignant, in 5 species of 
subprimate animals.) If endocrine and liver func- 
tion tests are abnormal in patients taking these 
drugs, repeat tests after drug withdrawal for 
2 months. With use of these drugs, pre-existing 
uterine fibromyomuata may increase in size; and 
some conditions (/.e., epilepsy, migraine, asthma, 
cardiac or renal dysfunction) may be influenced 
by fluid retention; observe carefully for such. 
With use of ZORANE 1.5/30 or ZORANE 1/20, 
alteration in menstrual patterns may be induced. 
Since the amount and duration of how and cycle 
length may vary, this must be considered in 
attempting to determine if cause of bleeding is 
organic. (ZORANE 1/50 only: In breakthrough 
bleeding or all cases of irregular bleeding per 
vaginam, keep in mind nonfunctional causes and 
take adequate diagnostic measures.) With history 
of psychic depression, discontinue drug if depres- 
sion recurs to a serious degree. Possible influence 
of prolonged ZORANE therapy on pituitary, 
ovarian, adrenal, hepatic or uterine function 
awaits further study. A decrease in glucose 
tolerance has been seen in some patients on oral 
contraceptives: carefully observe diabetics on 
such therapy. Patient age is no absolute limiting 
factor, although these drugs may mask onset of 
climacteric. The pathologist should be advised of 
ZORANE therapy when relevant specimens are 
submitted. Susceptible women may have an 
increase in blood pressure following use of con- 
traceptive steroids. 
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Adverse Reactions Observed in Patients 
Receiving Contraceptives: Statistically signifi- 
cant association demonstrated between use of 
oral contraceptives and: thrombophlebitis, 
pulmonary embolism, cerebral thrombosis. Sug- 
gestive evidence, neither confirmed nor refuted, 
between use and neuro-ocular lesions (e.g., 
retinal thrombosis, optic neuritis). Known to 
occur: nausea, vomiting, G.I. symptoms (ab- 
dominal cramps, bloating), breakthrough bleed- , 
ing, spotting, change in menstrual flow, amenor- 
rhea during and after treatment, edema, 
chloasma or melasma, breast changes (tender- 
ness, enlargement, secretion), weight change (in- 
crease or decrease), changes in cervical erosion 
and secretions, suppression of lactation when 
given immediately post-partum, cholestatic jaun- 
dice, migraine, allergic rash, rise in blood 
pressure in susceptible women, mental depres- 
sion. Reported association with use, neither con- 
firmed nor refuted: anovulation post treatment, 
premenstrual-like syndrome, changes in libido, 
changes in appetite, cystitis-like syndrome, 
headache, nervousness, dizziness, fatigue, back- 
ache, hirsutism, loss of scalp hair, erythema 
multiforme, erythema nodosum, hemorrhagic 
eruption, itching. May Alter Laboratory Results 
in: hepatic function (increased sulfo- 
bromophthalein retention and other tests), 
coagulation tests (increase in prothrombin, Fac- 
tors VII, VIII, IX, X), thyroid function (increase 
in PBI,, and butanol extractable protein bound 
iodine, and decrease in T3 uptake values), 
metyrapone test, pregnanediol determination. 
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Effects of local anesthetic agents on the uterine 


vasculatures and myometrium 
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Winston-Salem, North Carolina 


Intravascular procaine, lidocaine, mepivacaine, and bupivacaine decrease blood flow to 
the placental and nonplacental vascular beds of gravid ewes by stimulating . 
vasoconstriction and myometrial contractility. These effects appear to be direct ones since 
they are not affected by alpha- adrenergic blockade. Dose-response curves determined in 


nonpregnant ewes indicate that significant decreases in blood flew may occur at arterial 


blood concentrations encountered clinically. It is proposed that reduced placental blood i 
flow is the cause of fetal bradycardia following paracervical block anesthesia. The ° 
implications of these findings in obstetric anesthesia are discussed. 


DesPiTE the widespread use of local anesthetic agents 
in obstetric practice, very little is known about the 
direct effects of such agents upon the myometrium and 
uterine vasculatures. In 1962, McGaughey and his 
associates? determined the in vitro effects of a variety 
of synthetic anesthetics on gravid and nongravid 
human myometrial strips. Of those agents frequently 
used today, tetracaine, lidocaine, procaine, and chlor- 
procaine all increased contraction amplitude and/or 
tonus. These investigators concluded “that the use of 
high dosages of these drugs for intravascular adminis- 
tration or for infiltration anesthesia should be 
employed by the obstetrician with circumspection, until 


information concerning tissue concentrations of such . 


agents existing clinically becomes available.” To our 
knowledge, similar studies.on myometrium have not 
been performed since that time and most concentra- 
tion data concern that in blood rather than in tissues. 
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It is generally believed that most local anesthetics 
relax vascular smooth muscle by a direct action and can 
produce vasodilatation. Mepivacaine and tetracaine are. 
reported to have mixed or biphasic effects which are 
dose dependent and possibly dependent upon pre- 
existing vascular tonus.! Since the number of such, 
studies is limited, however, the effects are not certain, 
and no observations have been made on-the uterine 
vasculature. It must be emphasized that we are 
speaking of the direct effects of local anesthetics, which 
may be significantly djfferent from the cardiovascular 
effects of conduction anesthesia induced by local an- 
esthetics—effects which have been studied extensively. 

Recently, we observed unanticipated uterine re- + 
sponses when lidocaine was used to reduce cardiac 
irritability. Therefore the present study was underta- 
ken to evaluate the effects of intravascularly adminis- 
tered local anesthetic agents upon the uterine vascula- * 
tures and, myometrium. 5 


Methods 


In the four series of experiments performed, uterine 
blood flow (UBF) was measured by an electromagnetic 
flow probe, arterial (ABP) and venous (VBP) blood 
pressures from catheters placed in the abdominal aorta 
and a uterine collecting vein, and intrauterine pressure 
(IUP) from an open-ended catheter placed in the 
uterine cavity. Probes and catheters were implanted 
acutely or chronically, depending upon the particular 
experiment, and occlusion-loops were implanted to 
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determine’ zero flow levels. The details of these 
techniques have been described previously.® 7 
Experiment 1. Eight gravid ewes between 110 and 
145 gestation days were placed in the right lateral 
decubitus position, paralyzed with curart, intubated 
under topical anesthesia, and respired via a respiration 
pump with nitrous oxide-oxygen at gas mixtures and 
respiratory rates and volumes sufficient to maintain 
adequate anesthesia and normal arterial blogd gas 
levels. Appropriate cathetérs and transducers were 
implanted acutely. Upon “stabilization of all param- 
eters, 5 ml. bolus injections of 20, 40, and 80 mg. of 
lidocairie-HCl or mepivacaine-HC] followed By 5 c.c. 
of 0.9 per cent sodium chloride were injected just 
above the aortic. trifurcation and uterine responses 
were observed. Prior to thee first drug injection, a 
control bolus of $ c.c. of 0.9 per cent sodium chloride 
was given. All parameters were permitted to stabilize at 
control levels before each subsequent injection was 
given. Observed parameters were sampled at 15 
second intervals during a 1 minute control period, at 5 
to 20-second intervals during the period of maximum 
résponse, and at 1 minute intervals thereafter until 
control levels were re-established. UBF and perfusion 
pressure (ABP-VBP) were expressed as percentages of 
athe mean control observations and IUP in absolute 
pressure units. 

Experiment 2. Five gravid ewes between 69 and 107 
gestation days were prepared acutely as described 
above. In addition a No. 7 Fr. single-curve catheter was 
inserted into the left ventricle via the carotid artery and 
an additional sampling catheter® was placed in the 
femoral artery. Upon stabilization of all parameters a 5 
ml. bolus of 80 mg. mepivacaing or 5 units of Pitocin 


. was injected as described previously. During the 


control „period prior to each injection, during the 
maximum response to mepivacaine-HCl and after 30 
seconds of myometrial tetany induced by Pitocin, 1.0 
to 1.5 c.c. of #Ce-, 'Cr-, 8St-, or Sclabeled 15 + 5 u 
microspheres diluted to 10 c.c. with 0.9 per cent NaCl 
were infused intraventricularly over a 15 to 30 second 
interval. Accurate placement of the cardiag catheter 
-was confirmed by typical wide pressure tracings before 
and after each injection. Femoral arterial and uterine 
venous blood samples were withdrawn at a constant 
rate for the 15 seconds preceding, during, and 1 
minute after each microsphere injection. Pressure and 
flow parameters were analyzed as described above. 

At the completion of this protocol, the experimental 
preparation was sufficiently stable that clinically 
equieffective doses* of procaine or bupivacaine were 
administered either intra-arterially or intravenously to 
evaluate the effects of these agents as well as the 
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influence of the route of administration on observed 
responses. | 

Upon termination of each experiment, the ewes 
were put to death and the uterus was dissected grossly 
into cervix, right and left cotyledons, and right and lefw 
myoendometrium. Individual tissues and blood sam- 
ples were weighed, processed, and counted for 
radioactivity as described previously.” Total UBF was 
determined by the method of Makowski and as- 
sociates* and individual tissue flows were calculated 
from their per cent of total organ radioactivity. 

Experiment 3. Four nonpregnant oophorectomized 
ewes were implanted chronically. In addition, a cath- 
eter was implanted into a branch of the uterine artery 
for direct injection of test drugs after the method 
of Killam and associates.® Upon recovery from surgery, 
1.0 wg per kilogram of 17f-estradiol dissolved in 
a solution of one part 100 per cent ethyl alcohol, 4 
parts propylene glycol, and 5 parts distilled water was 
injected intra-arterially and UBF was observed until 
maximum levels were obtained. Thereafter, 10 minute 
uterine infusions of mepivacaine HCl, 
lidocaine HCl, procaine HCl, or bupivacaine HCl were 
given at progressive concentrations from below 
threshold response to those causing a maximal re- 
sponse. Between infusions, parameters were observed 
until they returned to control levels. Infusion rates 
varied from 0.0764 to 1.91 c.c. per minute. Only one 
drug was tested on a given day and the sequence of 
drugs administered to each ewe was randomized. Mean 
UBF rates during a 3 minute control period and 
during a 3 minute maximum response period were 
determined by planimetry. 

Experiment 4. Upon completion of Exp. 3, estradiol 
was given again on a subsequent day. When the max- 
imum UBF response was observed, a 5 c.c. bolus of 
norepinephrine, 50 wg, or mepivacaine-HCl 40 mg. 
followed by 5 c.c. of 0.9 per cent NaCl was injected into 
the descending aorta and the responses were observed. 
Thereafter, phenoxybenzamine was infused over 30 
minute periods to attain cumulative dose levels of 1.0, 
3.0, 5.0, and 10.0 mg. per kilogram. At each level the 
norepinephrine bolus was repeated until no response 
occurred. Then the mepivacaine-HCl injection was 
repeated. Responses were determined as the maximum 
decrease in UBF following drug administration and 


arterial 


were expressed as a per cent of a one minute control 


period. 


Results 

In all of the observations reported below, no 
significant changes from control levels in ABP or UBP 
occurred. Therefore, while uterine vascular responses 
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Fig. 1. Original tracing illustrating the effects of intravascular 
mepivacaine on the gravid uterus. Note the unchanged 
arterial blood pressure (ABP), the minimal increase in 
intrauterine pressure (JUP), and the marked decrease in 
uterine blood flow (UBF) apparently unrelated to the IUP 
change. i 
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Fig. 2. Composite effects of increasing intravascular doses of 
mepivacaine on the uteri of third-trimester ewes. Note the 
progressive decrease in UBF with similar inverse changes in 
IUP. : 


have been described in terms of UBF changes, almost 
identical changes in uterine vascular conductance also 
occurred. 

Experiment 1. An original tracing of a typical 
response to intra-arterial mepivacaine is shown in Fig. 
1 and mean responses in eight ewes to increasing doses 
of mepivacaine are shown in Fig. 2. UBF decreased 
progressively with each dose increment, reaching a 
maximum fall to 64 per cent of control at the 80 mg. 
dose level. Significant decreases in UBF persisted for at 
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Fig. 3A. Effect of intravas¢ular bupivacaine on IUP and UBF 
ein a gravid ewe. Although IUP. maintained a prolonged 
hypertonus, UBF changed independently. 
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Fig. 3B. Effect of intravascular pitocin in the same ewe. UBF 
decreased less than in Fig. 34 despite a greater increase in 
IUP and varied inversely with the IUP changes. . 


least 2 minutes at the 40 and 80 mg. dose levels. Similar 

decrements in UBF occurred after lidocaine adminis- . 
tration (Table I), although a wide response variation 

occurred with both agents. Simultaneously, mean IUP 

increased, peaking at response times similar to the 

maximum decreases in UBF. ‘While the myometrial 

contractility generally increased in relation to the dose 

of drug, a wide range of responses also occurred,” 
occasionally with no discernible changes in IUP, 

associated with a.moderate fall in UBF. Since the effect 

of myometrial contractility on UBF is difficult to 

quantitate in. the ewe, the relative effects of uterine 

vasoconstriction and myometrial contractions on the 

UBF response were impossible to evaluate. 
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90 + 4.3* 90 + 6.? 
88 + 2.7 : 
86 + 6.4 77 +59 78+ 4.0 


Lidocaine 20 mg. 
Mepivacaine 20 mg. 
Lidocaine 40 mg. 


Mepivacaine 40 mg. 84+ 7.1 77+66 | 77+6.6 
Lidocaine 80 mg. 86+64 (73+ 6.0 68 + 6.1 
Mepivacaine 80 mg. 7447.8 67 + 8.5 64 + 10.0 


. Table I. Effects*of intra-arterial anesthetics on gravid uterine blood flow 
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Time after injection (sec.) 
97 + 4.2 100 + 4.0 104 + 6.9 lll+8le 
92 + 7.2 95 + 6.0 98 + 6.2 101 + 3.5 
84 + 5.8 92+ 7.9 92 + 6.7 94 + 8.2 
85 + 6.0 ° 88 + 6.0 91 + 6.0 96 + 5.2 
7245.1 84 + 7.4 90 + 7.6 96 + 9.8 
74+ 12.2 82 + 11.3 87 + 10.4 89 + 7.2 





*Mean per cent of control UBF + 1.0 S.D. 


Table II. Effects of intra-arterial mepivacaine and 
pitocin on total uterine (UBF,), placental (PBF), 
and nonplacental (NPBF) blogd flows : 


` AIUP* » 
To UBF g PBF* NPBF* (mm. Hg) 


Mepivacaine 50.8 + 8.0 47.8 + 7.3 65.0+9.0 +2.7 
80 mg. 
P<0.05 P< 0.02 
Pitoéin 74.8 + 3.9 68.2422 102 +48 +10.5 
«5 units 


*Per cent of control + S.E. - 
fIntrauterine pressurg change. 


' Experiment 2. Uterine responses to mepivacaine 
were similar to those described-above. After the Pitocin 


bolus, ovine myometrium contracted tetanically, there- 


~ 
* after to devolve into cyclic uterine contractions of 


progressively decreasing tonus and intensity (Fig. 3B). 
In these experiments, unilatéral or total UBF 


+ determined by the microsphere technique did not 


correlate ‘with relative changes in UBF determined by 
the flowmeter. However, uterine venous radioactivity 
was negligible, indicating almost complete entrapment 
- of microspheres within the uterine vasculatures. It was 


` concluded on the basis of previous observations? that 


the rapid injection of microspheres required by this 
experiment precluded sufficiently representative arte- 
‘rial microsphere contents to permit accurate UBF 
determmations by this method. Previously, unilateral 
UBF determinations by the flowmeter technique have 
been shown tò be almost exclusively representative of 
unilateral UBF in the ewe.® It has also been shown that 
„ rapid microsphere injections will accurately reflect flow 
distribution within the uterus when accurate determi- 
nations of total UBF by the same method have been 
compromised.” Therefore, the proportionate distribu- 
tion of UBF in the placental and nonplacental vascular 
beds of the uterine horn ipsilateral to the flow probe 
were determined and, by cross-multiplication with the 
flowmeter-determined UBF, blood flows to the two 


-uterine vasculatures were derived. These results are 


shown in Table II. Mepivacaine caused placental and 
nonplacental UBF to decrease to 47.8 and 65.0 per 
cent of control values, respectively, during a mean 
increase in JUP of 2.7 mm. Hg. Thirty to 70 seconds 
after the onset of myometrial tetany induced by 
pitocin, placental blood flow decreased to 68.2 per cent 
of control levels and nonplacental flow was essentially 
unchanged while IUP increased 10.5 mm. Hg, four 
times that observed after the mepivacaine injection. 
The relative changes in placental and nonplacental 
blood flows after the two stimuli were statistically 
significant, as determined by the paired Student's t test 
at the <0.05 and <0.02 levels, respectively. 

The responses determined above are supported by 
representative recordings of random observations 
obtained subsequently. In Fig. 34, responses to a 30 
mg. dose of bupivacaine, clinically equieffective to that 
of. mepivacaine 80 mg. and to a bolus of Pitocin, are 
shown. Bupivacaine decreased UBF to less than 25 per 
cent of control levels when IUP increased 9 mm. Hg 
(Fig. 34). Thereafter, UBF gradually increased to con- 
trol levels despite a sustained increase in myometrial 
tonus. After Pitocin, UBF decreased to 50 per cent 


.of control levels when IUP increased 15 mm. Hg. 


Thereafter, UBF inversely followed changes in IUP. 
Following a clinically equieffective dose of procaine 
(Fig. 4), UBF decreased maximally prior to any change 
in IUP. Thereafter, effects of myometrial contractility 
and uterine vasoconstriction were not separable. 
Experiment 3. Evaluation of responses was compli- 
cated by two factors. First, it was impossible to correlate 
IUP changes with UBF responses (Fig. 54). Such lack 
of correlation in the nonpregnant ewe when the 
open-ended catheter technique was used as a measure 
of myometrial activity has been observed previously. 
Presumably, local IUP at the catheter end does not 
represent in bicornuate uteri the cumulative myome- 
trial activity influencing UBF. Therefore, monitoring _ 
of IUP was abandoned and myometrial activity was 
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Fig. 4. Effects of intravascular procaine on the gravid ovine 
uterus. The decrease in UBF preceded the rise in' IUP, 
indicating significant intrinsic uterine vasoconstriction. 


presumed from the UBF patterns. Essentially flat UBF 
control patterns changing to cyclic patterns during the 
response period (Figs. 54 and 5B) were interpreted as 


` indicating the oriset of cyclic increases in myometrial 


activity- When the response patterns were also flat, 
tetanic myometrial activity may have been occurring, 
but such a response could not be differentiated from 


uterine vasoconstriction alone. Second, there was a- 


tendency for falls in UBF to recover toward control 
levels while the test drug was still being given. This was 


not a constant observation with respect to a-particular 


drug or animal and we could not differentiate a 
tachyphylactic effect from an autoregulatory one. 
Therefore responses were interpreted with respect to 
the maximum consecutive 3 minute decrease in UBF 
during the time of drug administration, recognizing 
that the. relative influences of multiple cnolagie factors 
could not be assessed. 

Regression lines déscribing the dose-response rela- 
tionship of the four drugs tested are shown in Figs. 64 


to 6D with individual dose-response observations to 


emphasize the wide variations which occurred. This 


‘was particularly true with lidocaine, where the correla- 


tion coefficient was 0.44 and a wide range of threshold 
response doses was observed. The four dose-response 
curves are depicted in Fig. 7 for comparison. The 
intercept for bupivicaine was significantly different 
(P < 0.05) from that for procaine and mepivacaine but 
not for lidocaine. Thus the threshold concentration of 
bupivacaine above which UBF decreased was about ‘1.0 
ug per cubic centimeter, whereas that for the other 
three local anesthetics approximated 3 to 4 ug per 


IUP. 


- plete alpha-adrenergic blockade. 
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Fig. 5A. Effect of intravascħlar lidocaine on the nonpregnant 
evine uterus. Note the transient cyclic changes in UBF and the 
lack of correlation between IUP and UBF patterns. ° 3 
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Fig. 5B. Effect of intrayascular lidocaine on the same ewe as in 
Fig. 54 but ona different day. The rapid cyclic changes i in the 
UBF pattern differed. markedly from those, in i Hg 54 
although ABP was constant. 


cubic centimeter. The slope of the lidocaine regression 
line was shallower than that observed with the three » 
other drugs. The régression coefficient for lidocaine 
was significantly different (P < 0.05) only from that of 
bupivacaine. : 
Experiment 4. As depicted in ‘Fig. 8, uterine ' 
vasoconstriction following norepinephrine stimulation 
was blocked at the level of 10.0 mg. per kilogram of. 
phenoxybenzamine. The decrease in UBF after me- 
pivacaine injection remained unchanged despite com- 


Comment 


The present observations demonstrate that local 
anesthetic agents administered intravascularly can 
cause significant reductions in gravid and nonpregnant 
UBF. This effect occurs as a result of vasoconstriction 
in both placental and nonplacental circulations and as a 


. 
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Fig. 6A. Dose-response curve ip nonpregnant ewes with 
procaine, b) lidocaine, c) mepivacaine and d) bupivacaine 
shown with individual observations (e) to illustrate the wide? 
range of responses. 
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Fig. 6B.. Dose-response curve in nonpregnant ewes with 
+ lidocaine. Legend as in Fig. 64. 


result of increased myometrial activity, although the 
former mechanism seems the dominant one, since 
~ UBF reductions were observed in the absence of 
demonstrable IUP increases and exceeded those an- 
ticipated from IUP increases alone. The effect would 
appear to be a direct one, since it was not affected by 
alpha-adrenergic blockade. In the nonpregnant uterus 
' e maximally dilated with estradiol, threshold concentra- 
' tions above which UBF reductions occurred were 1.0 
pg per cubic centimeter with bupivacaine and between 
3 and 4 ug per cubic centimeter with procaine, 
lidocaine, and mepivacaine. The differences between 
the bupivacaine threshold-and those of lidocaine and 
mepivacaine are consistent with clinically equieffective 
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Fig. 6C. Dose-response curve in nonpregnant ewes with . 


mepivacaine. Legend as in Fig. 64. 
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Fig. 6D. Dose-response curve in nonpregnant ewes with 
bupivacaine. Legend as in Fig. 64. 


doses of the agents. On the same basis, the procaine 
threshold would have been expected to be 10 ug per 
cubic centimeter so that it would appear that clinically 
equieffective dosages of the various local anesthetics 
may not be a valid prognosticator of the uterine 
response. While significant differences in dose effec- 
tiveness and the slopes of the dose-response curves 
were demonstrable from the present data, it must be 
emphasized that wide response variations ‘occurred, 
particularly with lidocaine, and we do not believe that 
any firm conclusions should be drawn with respect to 
the relative clinical safety in obstetrics of any of the 
tested agents. This is especially true since dose- 
response observations have not been made during 
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pregnancy nor have the effects of local anesthetics on 
primate myometrium in vivo been tested. In the 
present studies, placental blood flow decreased more 
than nonplacental flow. While the degree of nonpla- 

ecental vasoconstriction may have been partially offset 
by vasodilation in response to the increase in myome- 
trial activity, similar offsetting responses would be 
expected to occur in the nonpregnant uterus so that 
one would anticipate similar if not lower threshold 
dose levels in the placental vasculature. In the ewe, 
myometrial responses typically are less than those 
reported in primates and the dynamics of the control 
of placental blood flow are different. Therefore one 
might expect a greater effect of local anesthetics on 
placental blood flow in the primate than have been 
presently reported. 

Irrespective of these constraining considerations, 
local anesthetic agents appear to cause a significant 
reduction in UBF. In the present studies, a 25 per cent 
mean reduction in UBF was caused by the following 
uterine arterial concentrations of local anesthetics: 
bupivacaine, 2.5 pg per cubic centimeter; mepivacaine, 
12 wg per cubic centimeter; procaine, 15 wg per cubic 
centimeter; and lidocaine, 40 ug per cubic centimeter. 
These concentrations are generally similar to those 
which might occur following paracervical block anes- 
thesia or after accidental intravenous administration 
complicating epidural anesthesia. 

It is of significance that nonplacental (myoendome- 
trial) blood flow rates did not change during pitocin- 
induced myometrial tetany (Table IJ). These results 
confirm the observations of Lees and his associates’ in 
the primate uterus and indicate that the myometrial 
vasculature dilates in response to myometrial activity to 
an extent that overrides the extrinsically induced 
uterine vasoconstriction from the same increase in 
myometrial contractility. During myometrial diastole, a 
transient upsurge of blood flow would be expected 
consistent with previous observations that the my- 
oendometrial circulation possesses autoregulatory 
capabilities. 

The cause of fetal bradycardia complicating 
paracervical block anesthesia during labor has been 
studied extensively. There is general consensus that 
the fetal response is related to the dose of local 
anesthetic administered. In such cases, the fetal scalp 
blood levels of local anesthetics usually exceed mater- 
nal peripheral blood levels,” indicating that at some 
time uterine arterial concentrations of these agents 
exceeded those in the fetus. When the fetus is 
delivered during or immediately following the 
bradycardic episode, Apgar scores are low and fetal 
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Fig! 7. Dose-response curves with four local anesthetics in 
nonpregnant ewes illustrating comparative responses. The 
ethreshold dose of bupivacaine was significantly different from 
those of the other agents. Although the lidocaine slqpe was 
different from that of bupivacaine, the wide response 
variations preclude clinical implications. 
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Fig. 8. Effects of norepinephrine and mepivacaine on the 
nonpregnant uterine vasculature at progressive levels of 
alpha-adrenergic blockade. The unchanged mepivacaine 
response indicates a direct vascular effect, 
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Fig. 9A. IUP and fetal heart range changes in a laboring woman after an intravenous injection of 
bupivacaine. ° 
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Fig. 9B. IUP and UBF changes in a gravid ewe after a similar 
injection of bupivacaine. See text for an interpretation of 


depression has been attributed to high newborn caine 
levels. The observations of Freeman and his associates® 
belie such conclusions, however, since toxic levels of 
caines in-the fetus cause increased cardiac conduction 
‘times and are associated with bradycardia only termi- 
nally. In contrast, the bradycardia following paracervi- 
cal block is typified by a decreased P-R interval, 
variably inverted or absent P waves, and an unchanged 
“QRS interval occurring at the time of the maximal 
bradycardic response. While fetal hypoxia has.not been 
demonstrated during such episodes, observed de- 
creases in pH levels and increases in base deficit 
strongly support a hypoxic etiology for the fetal heart 
erate changes. Associated observations include a vari- 
able incidence of increased myometrial activity and a 
higher frequency of bradycardia in premature, high- 
tisk, and primigravid pregnancies. The present studies 
may explain the above-noted observations. It would 
appear that the doses of local anesthetics necessary to 
decrease UBF may occur following administration of 
the paracervical block. In«this procedure, local anes- 


thetics are injected blindly so that high uterine arterial 
concentrations may occur as a result of the injection 
site or from rapid penetrance of the local anesthetic 
across uterine arterial walls. Upon the onset of 
decreased UBF, the fetus may or may not develop 
hypoxic bradycardia, depending upon the prevailing 
adequacy of the uteroplacental unit. This proposed 
mechanism for the etiology of paracervical block— 
induced fetal bradycardia accounts for most if not all of 
the reported characteristics of the response. 

If this mechanism is true, one must then.consider the 
place of paracervical block anesthesia in obstetric 
practice. Since the placement and arterial uptake of 
local anesthetics as well,as their effects upon the uterus 
are variable and therefore unpredictable, paracervical 
block anesthesia appears contraindicated in any preg- 
nancy where adequacy of the uteroplacental unit is 
thought to be compromised. Similarly, if fetal 
bradycardia follows such anesthesia, uteroplacental 
adequacy should be suspect and the subsequent labor 
should be monitored closely. Upon the onset of 
bradycardia, the fetus is obviously distressed but, since 
the stressful conditions usually abate promptly, conser- 
vative Management is indicated. In those unusual 
circumstances when bradycardia persists beyond 10 to 
15 minutes, aggressive intervention by prompt atrau- 
matic delivery is indicated. In such circumstances, 
an unusual degree of uterine vasoconstriction has 
occurred and/or a borderline adequacy of the utero- 
placental unit has been identified. These conclusions 
must also be interpreted in the light of the obvious 
effectiveness, availability, and maternal safety of this 
form of anesthesia. Given an apparently normal 
parturient, paracervical block anesthesia has been 
demonstrated to be a safe anesthetic modality. Efforts 
should be made to reduce the dose of the anesthetic 
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agent to its lowest effective level, however, and the 
suggestion that contralateral administrations be spaced 
10 to 15 minutes apart merits serious consideration. 
Currently, epidural block anesthesia has become 
every popular and this anesthetic modality is used 
‘frequently in high-risk pregnancies. If maternal 
hypotension is prevented and the parturient is kept in 
a lateral decubitus position, adverse effects upon the 
fetus would seem minimal. Although systemic absorp- 
tion of lidocaine and mepivacaine from the epidural 
space results in minimal maternal blood levels” 1 even 
with respect to the present observations, bupivacaine 
blood levels may approach threshold uterine vaso- 
constrictive levels.!4 Furthermore, accidental intra- 
venous injections of the entire epidural dose of local 
anesthetic may occur via a misplaced epidural catheter 
or a catheter that has wandered into an epidural vein. 
If one assumes a maternal blood volume of 5,000 c.c. 
and instantaneous equilibration of the local anesthetic, 
a 100 mg. intravenous dose of mepivacaine or a 30 mg. 
dose of bupivacaine would result in arterial blood 
concentrations reaching the uterus of 20 and 6 ug per 
cubic centimeters, respectively—concentrations which 
may decrease UBF 25 to 50 per cent. Fig. 94 illustrates 


human myometrial and fetal heart rate responses 


following such an occurrence during labor. After a test 
dose of chlorprocaine, a 30 mg. dose of bupivacaine 
was administered. Within 15 seconds, the patient 
experienced typical symptoms of an intravenous injec- 
tion; tinnitus, apprehension, and a metallic taste. 
Almost immediately, a sustained increase in IUP 


occurred which began to abate 5 minutes later. After 1 _ 


to 2 minutes, a modest decrease in the fetal heart rate 
occurred which began to increase coincident with or 
slightly before the decrease in IUP. To facilitate 
theoretical interpretation of this response, an identical 
dose of bupivacaine was injected intravenously to a 
gravid ewe over a 2 minute period, that time usually 
necessary to deliver the clinical dose through a 24 
gauge needle connected to a 20 gauge epidural 
catheter (Fig. 9B). In this animal, there was a transient 
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increase in ABP, the only time „such a response 
occurred in the present series of experiments. During 
the phase of hypertension and thereafter, uterine 
conductance decreased approximately 50 per cent. 
Three mintites after the bupivacaine injection was 
started, UBF began a gradual climb toward control 
levels which were reached after 13 minutes. If one 
assumes that a similar UBF response occurred in the 
human illustration, the fetal bradycardia probably 
resulted from a reductidn in UBF secondary to a 
combination of myometrial hyperactivity and placental 
vasoconstriction. Since the fetal bradycardia began to 
abate prior to or coincident with the fall in IUP, it is 
likely that placental vasoconstriction ameliorated be- 
fore the IUP reduction, thus permitting UBF to‘ 
increase to levels adequate for normal fetal oxygena- 
tion and recovery from hypoxic cardiac depression. In 
this illustration, the uteroplacental unit must have been 
most adequate to withstand such a theoretical decrease 
in UBF with only a modest slowing of the fetal heart 
rate. Were similar circumstances to occur in a high-risk 
pregnancy with borderline uteroplacental adequacy, 


. severe fetal hypoxia and possibly fetal death may have 


occurred: Therefore, it would seem appropriate that 
the use of epidural anesthesia for high-risk pregnan- 
cies should be re-evaluated and that improved methods, 
should be developed to avoid intravenous injections of 
local anesthetics. i 

It is even more difficult to postulate the potential, 
effects of techniques such as paravertebral block and 
pudendal block anesthesia upon the fetus. At present 
we have no reason to believe that such techniques pose 
a threat to the fetus. However, increased attention 
must be placed upon minimal dosage and avoidance of 
intravascular injections when any local anesthetic 
technique is used in obstetric practice. : 


. 


We thank John I. Fishburne, M.D., for permitting us 
to use the labor record used in Fig. 9 and A. Leonard 
Rhyne, Ph.D., for his help in compiling the statistical 
data. ; 


* 
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Discussion 


Dr. Cyarces E. Flower, Birmingham, Alabama. 
We are fortunate in this ofganization to have a 
distinguished group of “sheep herders” who provides 
us with food for thought and the warmth of intellectual 
stimulation. This study provides us with both. 

It has always been painful for me to read or hear 
derogatory remarks about paracervical anesthesia. It is 
such" an attractive idea! (1.) Paracervical anesthesia 
allows the injection of a loca] anesthetic away from the 
major constituents of the nervous system. (2:) It does 
not cause sympathetic or parasympathetic blockade. 
(3.) It is not associated’ with changes in blood pressure 
‘or cardiac return. (4.) It is not associated with the 
retardation of labor or increase in the incidence of 
pitgcin stimulation. ` : 
« This is in contrast to epidural anesthesia. (1.) 
Epidural anesthesia may cause a significant paralysis of 
the sympathetic and parasympathetic nervous systems. 
(2.) It may be associated with chatiges in homeostasis 
involving blood pressure and cardiac return. (3.) It is 
associated: with a 20 to 50 per cent incidence of pitocin 
stimulation. In epidural Anesthesfa, the patient may be 
paralyzed and subjected to an artificial labor. 

But wishing will not make it so. Asling and 


co-workers! have shown that infants who develop 


bradycardia following paracervical anesthesia have 
higher caine levels than do those infants who receive 
paracervical anesthesia without bradycardia. Teramo 
‘and Widhoim* have shown that infants who have 
bradycafdia may have a base deficit as well ag a fall in 
BH. ‘These are significant findings. But this study by 
Dr. Greiss and his colleagues indicates even more 
important alterations in fetal physiology, namely, that 
fetal bradycardia is associated with fetal hypoxia 
“secondary to a reduction in uterine blood flow and may 
be associated with uterine hypertonus. Moreover, this 
study confirms the results reported by Freeman and 
co-workers,® who found that the electrocardiagrams of 
infants who develop bradycardia following paracervi- 
cal anesthesia have changes consistent with hypoxia, 


, and that local anesthetics injected into anencephalic 
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infants induced electrocardiographic changes that are 
different than those induced with paracervical anes- 
thesia. , 

Dr. Greiss was also able to demonstrate in his ovine 
patient what Dr. Fishburne observed in a primate 
patient, ie., the intravenous injection of a local 
anesthetic may be associated -with hypertonus and 
bradycardia that are most likely related to a reduction 
in uterine blood fiow. 

We must not abandon paracervical anesthesia, how- 
ever. Understanding the cause and effect of an agent 
and its potential dangers may allow us to use the agent 
more effectively and safely. - 

Since the cause of the bradycardia is related to a 
reduction in uterine blood flow and hypertonus, it is no 
longer necessary for us to look for a modification in the 
caine nucleus that would allow the fetus to metabolize 
the agent more rapidly. We must develop a method of 
introducing paracervical anesthesia which will avoid 
the blind injection which is so frequently associated- 
with an intravascular injection or the deposition of the 
material in the broad ligament which will allow its rapid 
uptake by the uterine vessels. This can be accomplished 
by using better vaginal exposure so that, under direct 
vision} the anesthetic can be deposited in a “wheal” 
beneath the vagina. We must reduce the dosage of the 
local anesthetic by using 0.25 per cent bupivacaine or 
0.5 per cent mepivacaine with 1 to 200,000 epineph- 
rine. This should provide safe anesthesia for 1% to 3 
hours. We should heed Dr. Greiss’ advice and intro- 
duce the agent on one side at a time with a delay of at 
least 15 minutes between injections. 

A new evaluation of paracervical anesthesia with 
these modifications should begin immediately. Until 
these techniques and this dosage schedule have been 
appropriately evaluated, however, we should discon- 
tinue the use of paracervical anesthesia in the case of 
small premature infants, patients with vascular disease 
and a possible reduction in uterine blood flow, in 
growth-retarded infants, in patients with obstetric 
hemorrhage, and in diabetics. These patients may have 
a reduction in blood flow_and insufficient “placental 
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reserve” to prevent a damaging hypoxia from the 
vasoconstricting effects of the local anesthetic injected 
paracervically. 
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Dr. FREDERICK Zuspan, Columbus, Ohio. I would 
like to go back and have a little recall of 13 years ago in 
1962 in Dr. Greiss’ laboratory when we argued and 
talked about the importance of investigating the para- 
cervical block in pregnant ewes, and really thought I 
was going to hear about that today. 

The concern I have in the data presented is the 
extrapolation of data from sheep to human beings, 
even though most of the models that Dr. Greiss has 
shown in the past have lent themselves in a very valid 
way to human therapy and human investigation. I 
would like to share with you an investigation that 
has happened in the last 24% years when I was at 
the University of Chicago. The work of Dr. Luis 
Cibils underscores another parameter in investigating 
uterine arteries and veins in a muscle bath to caine 
derivatives. The conclusions that- he reached are 
identical to. what Dr. Greiss has presented which is the 
response of the caine to cause vessel constriction, which 
in turn means that you have a decrease in uterine blood 
flow. Dr. Flowers’ points are extraordinarily well taken, 
because paracervical block technique is indeed very 
important. There are several factors that involve the 
occurrence of bradycardia: (1) the location of the tip of 
the needle, and the bevel of the needle, whether it is 
directed toward the uterus or away, (2) second, the 
depth of the injections, and so technique (as often ts the 
case in our specialty) is indeed important as to whether 
or not you are going to have a high or low occurrence of 
bradycardia. We can say with some degree of certainty 
now, and I would encourage Dr. Greiss to go back and 
really do paracervical blocks in pregnant ewes as we 
discussed 13 years ago, to work this out a little bit more, 
but the response will probably be vasoconstriction. I 
would hope that we would not abandon paracervical 
blocks, and I share Dr. Flowers’ concern that this is 
indeed an elegant, simple, and easy way of achieving 
anesthesia and analgesia, and if we wave the flag too 
hard in the opposite direction, we may end up losing 
something that seems good now. 
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Dr. WiLLIaM N. SPELLACY, Gainesville, Flot, I 
want to congratulate Dr. Greiss on an excellent study. 
Earlier his pioneering work demonstrated that uterine 
blood flow could be increased by the administration of 
estrogens. Have you attempted to correlate the hor- 
monal status of any animals with the response that you 
obtained by giving your caine derivatives? Second, 
would you care to speculate on whether or not the 
high-risk pregnancy and the preterm pregnancy fetal 
bradycardia responses to the paracervical block might 
be related to the hormonaf milieu in those gestations? 

Dr. EDGAR MAKOWSKI, Denver, Colorado. I rise to 
congratulate Dr. Greiss on his elegant work. However, 
there are two questions. Since the experimental model 
utilized could havg sustained a systemic effect from the 
injection of the local anesthetic, did you measure the 
cardiac output in any of these animals or note any 
changes in pulse rate? Second, did you observe any 
shunting across the uterus following the administration 


; of the local anesthetic? . 


Dr. Greiss (Closing). A number of years ago, Dr. 
Zuspan, others in the audience and I talked about 
giving a paracervical block to a ewe. I have tried this 
and believe it impossible due to anatomic differences. 


. However, I think the question about using the ewe as 


an experimental model is very pertinent, particularly 
since myometrial responses are so, hard to evaluate. We 
did not do the dose-response curves in pregnant ewes 
since the pregnancy season had run out. 
experiments are planned for the coming year. Dr. Guy 


Harbert at Charlottesville has a very* nice ge 
e#~ 


* primate model capable of measuring the sa 
parameters as presently reported. His observations in a 
few preliminary experiments suggest that’ we will see 
the same qualitative responses in the primate as in the 
ewe. My own feeling is that a greater myometrial 
response will occur in the rhesus monkey from caine 
stimulation with a possibly greater ulerine vasocon- 
striction. i 


These ” 


Dr. Spellacy asked about the possible effect of the . 


hormonal background on the caine response. The 
nonpregnant ewes were castrate and were given 
estradiol to cause maximal vasodilatation similar to that 
which is present during pregnancy. The pregnant ewes 


presumably had a normal hormonal background for ' 


their stage of pregnancy. While we have nót used 
supplemental progesterone, I would doubt that -sig-- 
nificant differences in the caine response would occur. 
Dr. Makowski, there were minimal changes in blood 
pressure or in pulse rate and we did not measure 
cardiac output. With respect tą shunting, we did 
measure uterine venous content of microspheres and 
found almost no shunting with or without caines. 


- 


Elective cesarean hysterectomy: A 5 year 
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Elective cesarean sections performed on the obstetric service at the University of Arkansas 
Medical Center were reviewed for the period January 1, 1970, through December 31, 
1974. The purpose of the review was to compare operative and postoperative 
e complications of cesarean section, césarean section and tubal ligation, and cesarean 
section and elective hysterectomy. A total of 1,255 cesarean sections were performed of 
which 207 (17 per cent) were associated with tubal ligation and 242 (18 per cent) with 
hysterectomy. Elective cesarean hysterectomies were performed for elective sterilization (68 
° per cent), for medically indicated sterilizations (11 per cent), or for definitive treatment of 


uterine pathology (21 per cent). All cesarean sections were obstetrically indicated with the 


exception of 34 primary cesarean. hysterettomies performed as definitive treatment of 
carcinoma in situ of the cervix. The operative procedures were compared in regard to the 
following characteristics or complications: operating time; incidence of blood transfusions, 


complications; and postoperative hospital days. 


UNDER EMERGENCY Circumstances, removal of the 
uterus at the time of cesarean section is accepted as a 
life-saving. procedure. Elective removal of the puer- 
peral uterus after an obstetricglly indicated cesarean 
section simply” for sterilization or for removal of a 
diseased uterus is controversial. The primary argu- 
ment against elective cesarean hysterectomy is the 


' reportedly high incidence of blood transfusions, uri- 


nary tract injuries, and postoperative morbidity.» ? 
The experience of the senior author has suggested 

that injury to the urinary tract is not a serious problem, 

that thé incidence of blood transfusions can he reduced 


-to acceptable levels if proper operative technique is 
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urinary tract injuries, postoperative bleeding, febrile morbidity, and other postoperative 


used, and that in our institution postoperative morbid- 
ity after cesarean hysterectomy ‘is less than after 
cesarean section. 

The purpose of this study is to compare complica- 
tions of elective total cesarean hysterectomy.with those 
of elective cesarean section or cesarean section and 
tubal ligation during a 5 year period of time. 


Materlals and methods 


From January 1, 1970, through December 31, 1974, 
on the obstetric service at the University of Arkansas 
Medical Center, all patients undergoing an obstetri- 
cally indicated cesarean section who requested steriliza- 
tion were offered the option of tubal ligation- or 
hysterectomy. In addition, particularly during 1973 
and 1974, primary cesarean section and hysterectomy 
were offered to patients who had uterine pathology for 
which a hysterectomy was indicated and had been 
scheduled 2 to 3 months postpartum. The primary. 
indication in the latter group was carcinoma in situ of 
the cervix. l 

To evaluate the relative risk of cesarean hysterec- 
tomy and cesarean section with or without tubal 
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ligation, all abdominal deliveries from January 1, 1970, 
through December 31, 1974, were reviewed (Table I). 
During the study period there were 13,568 deliveries, 
of which 1,388 were abdominal deliveries on patients 
gf more than 28 weeks’ gestation (10 per cent cesarean 
section rate). Operations resulting in sterilization were 
performed on 1,047 patients (7.7 per cent). Fifty-four 
cesarean and cesarean tubal ligation records and one 
cesarean hysterectomy patient record were incomplete 
and not included in these data. There were no deaths 
or prolonged hospitalizations in the group that was not 
reviewed. Cesarean sections performed for vaginal 
bleeding were reviewed, classified as emergency, and 
excluded from the cesarean section study group; 
therefore, 806 elective cesarean section and 207 
elective cesarean and tubal ligation patient records 
were studied. 

A total of 257 cesarean hysterectomies were per- 
formed (18:5 per cent of abdominal deliveries) during 
the 5 year period of study. Twelve hysterectomies 
performed for bleeding were classified as emergency 
operations and excluded from this study as were two 
radical hysterectomies for invasive cervical cancer and 
one patient whose record was not available for study. 
Complications and results of 242 elective cesarean 
hysterectomies will, therefore, be compared with 806 
elective cesarean sections and 207 elective cesarean 
sections with tubal ligation. The number of requests 
for surgical sterilization has increased dramatically in 
recent years. Due to limited operating time, postpar- 
tum tubal ligations are performed selectively. Thirty- 
five per cent of patients undergoing an elective 
cesarean section received a procedure that resulted in 
sterilization; 207 (17 per cent) tubal ligatioris and 242 
(18 per cent) hysterectomies were performed. Fifty- 
four per cent of procedures resulting in sterilization in 
conjunction with cesarean section were hysterectofnies. 

Prenatal care and preoperative preparation. Ap- 
proximately 50 per cent of our patients reside in the 
metropolitan area and the remainder are referred 
from throughout the state. During prenatal care, most 
patients received an interview concerning child spacing 
and family planning. If surgical sterilization was 
requested, a complete explanation was provided by the 
Public Health Nurse which included illustrations of the 
various procedures, i.e., postpartum tubal ligation or, 
if elective cesarean section was indicated, tubal ligation 
or hysterectomy. If uterine pathology existed which 
should be treated by hysterectomy, the patient was so 
counseled by the physician. During the last 3 years of 
the study, patients found to have a positive cervical 
cytologic smear either prior to or during pregnancy 
were evaluated by colposcopy. If the lesion was 
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Table I. Deliveries, 1970 to 1974 >. ww 





Total 
deliveries 
Abdominal 252 299 264 294 279 1,588 
deliveries 
Elective ° 151 167 154 168 166 806 
cesarean 
section 
Emergency 18 14° 1l 12 9 64 
cesarean . 
section 
Cesarean 14 31 37 57 68 207 
tubal * 
ligation a 
Postpartum 72 166 
tubal 
ligation ° 
Elective 49 71 47 46 30 243 
* cesarean , 
. hysterectomy 7 
Emergency 0 3 3 4 2 12 
cesarean 
hysterectomy z 
Radical 0 1 1 0 0 2 
cesarean 
hysterectomy . 


e 2,826 2,851 2,746 2,511 2,634 13,568 


122 167 56 583 





completely visualized and the exdminer was confident 
that the cervix had been adequately evaluated and ° 
biopsied, diagnostic conization was not recommended. 
If indicated, cervical conization was performed eee 


the second or early third trimester. Also, during thes | 


last 3 years, fetal maturity was estimated on all patients 
scheduled for elective cesarean section by performance 
of'an outpatient amniocentesis and determination of a 
lecithin/sphingomyelin ratio. When fetal maturity was 
demonstrated, the el&ctive operative procedure was 
scheduled accordingly. Appropriate sterilization pa- 
pers were completed by the patient and her husband 
during the prenatal period. 

After admission to the hospital, patients who were 
scheduled for a sterilization procedure, either in 
conjunction with cesarean section or by postpartum _ 
tubal ligation, were interviewed by the Chief Resident 
in Obstetrics. Institutional sterilization papers were 
completed and approved by a staff physician, who’ 
usually interviewed all patients who had elected 
hysterectomy for sterilization or definitive treatment of 
uterine pathology. Routine preoperative studies werg ~ 
completed and two to four units of whole blood were 
typed and cross-matched. Vaginal preparation was not 
routinely carried out. ` ; 

Age. The age distribution of each group of patients 
is outlined in Table II. Approximately 15 per cent of 
patients who deliver on our service each year are age 


Kadi 
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Take II. Age distribution 









No. of patients 


Cesarean Cesarean Cesarean 
hysterectomy Section tubal ligation 





<16 0 95 2 97. 
16-20 21 421 43 485 
21-25 70 198 78 346 
26-30 58 53 35 > 156 
31-35 41 22 25 88 
36-40 29 16 13 z 58 
41-45 13 eJ 10 24 
>45 _0 * 0 1 l 
Total 342 806 207 1,255 





Table III. Parity distribution 


Cesarean Cesarean Cesarean 
Parity hysterectomy section tubal ligation 


Total 

0° 5 447 8 460 

l 21 240 68 329 

2 60 . 63 67 190 

3 49 22 20 91 

4 33 14 9 56 
5 22 6 12 40 
6 or > . 52 14 23 | 89- 
Total 242 806 207 1,255 





16 or less and one third are 18 or less, of which 
PS aeu 10 per cent are multiparas. Ninety-five 

ective cesarean sections were performed on patients 
less than 16 years of age; two patients, para one or two; 
received a medically indicated etubal ligation. The 
incidence of procedures resulting in sterilization ‘in- 
creased from 13 per cent of those in the 16 to 20 year 
age group to 96 per cent of wémen over age 40. The 
incidence of hysterectomy increased from 20 per cent 
of elective cesarean sections in the 21 to 25 year age 
group to 51 per cent of patients over age 36. 

Parity. Parity was defined as the number of de- 
liveries prior to the pregnancy under consideration. 
The parity distribution of each group of patients is 
indicated in Table III. Eight para 0 patients received a 
medically indicated tubal ligation for the* following 
“reasons: heart disease, four; diabetes, three; hemo- 
globinopathy, one. Indications for hysterectomy per- 
formed on five para 0 patients were medically indi- 
cated sterilization (three), large degenerating uterine 
fibroids {one}, and one patient was over 40 years of age 
and elected hysterectomy for sterilization. 

A tubal ligation was’performed on 21 per cent and 
hysterectomy on 6 per cent of para 1 patients. Among 
para 2 patients, 35 per cent received a tubal ligation 
and 32 per cent a hysterectomy. Parity of 3 or greater 
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was recorded for 276 patients; 23 per cent of these 
patients received a tubal ligation and 57 per cent a 
hysterectomy, which was often performed for uterine 
pathology. 

Operative procedure. Atropine was administered as 
a drying agent. Spinal or epidural anesthesia was used 
as the primary anesthetic in 85 per cent of elective 
cesarean sections and a local anesthetic was used in 2 
per cent. General anesthesia was used as a primary 
anesthetic in 13 per cent and as a secondary anesthetic 
in 9 per cent of cesarean section patients. A low vertical 
abdominal incision was generally used, although a 
transverse incision was not contraindicated. If hys- 
terectomy was to be performed, the bladder flap was 
completely developed prior to incising the uterus; the 
presence of adhesions often required sharp dissection 
which was performed more easily if the fetal head was 
in the lower uterine segment. The uterus was entered 
through a low cervical incision in 98 per cent of 
cesarean sections with or without tubal ligation; 73 per 
cent were transverse. Extension into the uterine 
fundus with elective cesarean section was reserved for 
obstetric complications such as malpresentation or an 
excessively large fetus. A low vertical incision was pre- 
ferred with hysterectomy (95 per cent of operations), 
although in 22 per cent of patients the incision was 
extended into the fundus to facilitate delivery. A finger 
placed in the upper pole of a vertical incision by an 
assistant provided excellent traction on the uterus. 
Technical details of total cesarean hysterectomy have 
been published elsewhere.* 4 

All but eight of the tubal ligations were Pomeroy 
procedures, using plain catgut and excising a segment 
of Fallopian tube from each side for pathologic 
examination. 

Nine patients undergoing cesarean section with or 
withdut tubal ligation received a unilateral oophorec- 


tomy for benign ovarian pathology and six underwent 


ovarian cystectomy. Twenty patients (8.3 per cent) 
undergoing hysterectomy received a salpingo- 
oophorectomy which was unilateral for bleeding (14) 
ora benign cystic teratoma (one) and bilateral in five 
women over age 36. Appendectomy was performed 
during 5 cesarean sections and 16 (6.6 per cent) 
hysterectomies. One bilateral hypogastric artery liga- 
tion was performed during cesarean section on a 
patient who was bleeding from Stage II cancer of the 
cervix. 

Other operative procedures performed in conjunc- 
tion with hysterectomy were removal of a wide vaginal 
cuff (34), lysis of adhesions (12), incisional or umbilical 
hernia repair (three), and Marshall-Marchetti-Krantz 
procedure (five). Adhesions were listed only if severe, 
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Table IV. Number of prior cesarean sections 


Number of prior 


cesarean sections 


Cesarean Cesarean Cesarean 
hysterectomy section tubal Total 


None 128 563 

e One 43 209 
Two 48 30 
Three 17 4 
‘Four or > 6 om 

6 





Total 242 8 


Table V. Indications for primary cesarean section 


Cesarean Cesarean Cesarean 
Major indication hysterectomy section tubal 
Fetopelvic 13 335 16 
disproportion 
Malpresentation 23 114 21 
Pre-eclampsia 7 43 3 
eclampsia 
Prolapsed cord 2 22 3 
Prolonged ruptured 16 15 1 
membrane . 
Diabetes 6 5 6 
Isoimmunization 9 5 3 
Uterine fibroids 5 1 0 
Cancer cervix 34 4* 1* 
Fetal distress 4 6 4 
Vaginal bleeding 6 0 0 
Miscellaneous _3 _7 2 
Total 128 557 60 





*Invasive cancer of the cervix. 


such as fixation of the uterus to the anterior abdominal 
‘wall. Dense adhesions were lysed during 31 cesarean 
sections and during 15 cesarean tubal ligation opera- 
tions. During cesarean section two patients required a 
small bowel resection because of adhesions to a prior 
classical uterine scar. 


Indications for cesarean section $ 


A primary cesarean section was performed in 751 
patients, which was 60 per cent of the 1,255 operations. 
Seventy per cent of cesarean sections, 29 per cent of 
cesarean tubal ligations, and 53 per cent of cesarean 
hysterectomies were primary cesarean sections. In 296 
patients (23 per cent) an elective repeat and in 34 
patients (carcinoma in situ of the cervix) an elective 
primary cesarean section was performed. Therefore, a 
scheduled operation on a nonlabor patient was per- 
formed with approximately 14 per cent of cesarean 
sections, 53 per cent of cesarean tubal ligation opera- 
tions, and 45 per cent of cesarean hysterectomies. 

Primary cesarean section in 751 patients was fol- 
lowed by tubal ligation in 60 (8 per cent) patients and 
hysterectomy in 128 (17 per cent) patients. A repeat 
cesarean section in 504 patients was associated with 


Elective cesarean hysterectomy 903 


w 


Percent cesarean 
section (%) 


751 59.8 
° 7 346 27.6 
46 124 9.9 
6 27 
k 7} 2.7 
207 1,255 100 


Table VI. Associated diseaše 


Cesarean Cesarean Cesarean 
Disease hysterectomy section tubal 
Hypertension 
Without toxemia 13 4 10 
With toxemia . 5 5 4 
Pre-eclampsia 9 . 134 11 
“Eclampsia i| 1] ol 
Chronic renal 1 4 z2 
disease 
Rheumatic heart 2 3 5 
disease . 
Diabetes 14 10 12 
Epilepsy 3 8 p 
Hemoglobinopathy 1 4 2o 


` 


tubal ligation in 147 (29 per cent) and hysterectemy in” 


114 (23 per cent). A second cesarean section was 
performed in 346 patients; tubal ligation was per- 


formed on 94 (27 per cent) and hysterectomy on 43 fos ie 


per cent) patients. The third, fourth, or fifth cesarean 
section on 158 patients was followed by a tubal ligation 
on 53 (34 per cent} and a hysterectomy on 71 (45 per 
cent) patients; 79 per cent of patients requested 
sterilization or uteriné patholdgy warranted a hysterec- 
tomy. The number of prior cesarean sections in each 
group is recorded in Table IV. 


Indications for primary cesarean section are listed in - 


Table V. The principal indication was listed, although 
multiple indications were often present. Cesgrean 


sections performed for diabetes, isoimmunization, or , 


pre-eclampsia were usually preceded by a,trial of 
induction of labor. Fetal distress or prolonged rupture 
of the fetal membranes often precipitated cesdrean 
section; however, the primary disease process was 
listed as the indication for cesarean section. The 


principal associated diseases in each patient group are” 


listed in Table VI. Vaginal bleeding from placenta 
previa (five) or abruptio placentae (one) was included 
in the hysterectomy group when the indication for 
hysterectomy was elective but was excluded from the 
other two groups. Fetopelvic disproportion and mal- 
presentation were the most common indications for 


. 
` 
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Tal VIL. Indications for hysterectomy 








Year 

Elective ster- 38 55 39 18 015 165 
ilization 

Medical ster- 5 12 1 8 0 26 
ilization 

Uterine 6 4 7 20 14° 51 
pathology 

Carcinoma- 2 1 5 17 9 . 34 
in situ y 

Uterine l 2 A 3 1 9 
fibroids 

Amnionitis 3 l 4 8 
Total 49 7I 47 46 99 ° 949 


Table VIII. Preoperative and postoperative mean + 
hemagocrit values + 1 S.D. 


Cesarean Cesarean Cesarean 
Patients hysterectomy section tubal 

All patients (N = 242) (N = 806) (N = 207) 
«Preoperative 35.6 + 3.5 36443 35.2 + 3.7 
Postoperative 32.9 = 4.2 32.9 + 4.1 32.8 + 3.9 
Not transfused (N = 195) (N=777) (N = 197) 
Preoperative ° 36 + 3.2 35.8 + 5.9` 35.4 + 3.6 
Postoperative, 3254413  325+5.7 324+5.6 

« Transfused (N = 47) (N = 29) (N = 10) 
Preoperative 33.8 + 4.24 32.14+5.3 34444 
Postoperative 31.0 + 4.09 , 30.1743.2 29.4 +19 





primary cesarean section. A breeth presentation was 
the principal type of malpresentation. Fetal indications 
for cesarean section were: cord prolapse, Rh sensitiza- 
tion, diabetes, “or evidence of a deteriorating fetal 
environment. Uterine fibroids was the indication for 
. cesarean section in six patients and five underwent a 


` hysterectomy. In four additional patients who had 


large fibroids a hysterectomy was not performed 
because they had requested conservative surgery to 
- preserve a potential for fertility, they had not been 
counseled about hysterectomy, or the cervix had not 
been adequately evaluated prior to surgery. 
Thirty-four patients requested primary cesarean 
hysterectomy as definitive treatment of carcinoma in 
situ of the cervix. In five additional patients the 
° possibility of invasive cancer had not been excluded or 
in one instance an advanced cervical cancer was 
present; therefore, delivery was effected by cesarean 
section’ and a conization or definitive therapy was 
administered post partum. One hysterectomy speci- 
men demonstrated microinvasive cancer. 


+ 
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Indications for cesarean hysterectomy 


Indications for elective cesarean hysterectomy are 
listed in Table VII. Elective sterilization was the 
indication for 165 (68 per cent) operations; the 
incidence varied from 85 per cent in 1972 to 39 pete 
cent in 1973. Medical indications were listed for 26 
patients (11 per cent) but the incidence varied from 
year to year. Fifty uteri (21 per cent) were removed for 
the following pathologic conditions: carcinoma in situ 
of the cervix, 34; uterine fibroids, nine; and in- 
trauterine infection, eight. Uterine pathology was the 
indication for 34 (45 per cent) hysterectomies during 
1973 and 1974; 26 uteri were removed as definitive 
treatment of carcinoma in situ of the cervix. Patients 
found to have a positive cervical cytologic smear during 
pregnancy are referred to our institution for colpo- 
scopy from throughout the state. If the colposcopist 
was confident that the lesion had been adequately 
evaluated and hysterectomy was to be the definitive 
treatment, primary cesarean hysterectomy at term 
was discussed with the patient. Fetal maturity was 
judged primarily by amniocentesis and determination 
of the lecithin/sphingomyelin ratio. There has been 
one newborn loss in this group due to a congenital 
anomaly. 

In nine patients large uterine fibroids, which in five 
instances interfered with labor and delivery, were 
treated definitively at the time of cesarean section. 

Severe amnionitis, particularly in diabetic patients, 
remains a valid indication for cesarean hysterectomy 
and was the indication in eight patients. 

The following medical indications for elective sterili- 
zation by hysterectomy were listed: isoimmunization, 
eight; diabetes, seven; hypertension, five; and miscel- 
laneous, six. 

Approximately 18 per cent of cesarean tubal liga- 
tions were medically indicated. The major indications 
were hypertension (14), diabetes (12) and rheumatic 
heart disease (five). 


Operative complications 

The ‘principal operative complications of cesarean 
section with or without tubal ligation were lysis of 
adhesions (46 patients) and bladder entry during 


_ repeat cesarean section (four patients). Each bladder 


injury was recognized and repaired and healed satis- 
factorily. 

Operative complications of cesarean hysterectomy 
were bladder entry (four), ureteral injury (one), 
bleeding adnexa (14), and operative hemorrhage. 
Three recognized and repaired bladder entries during 
repeat cesarean section healed uneventfully. One 
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unrecognized bladder injury during a repeat cesarean 
section and hysterectomy resulted in a vesicovaginal 
fistula that was repaired successfully at a second 
operation. 

e Partial severance of a ureter occurred during 1971 
associated with bleeding from the uterine vessels. The 
injury was recognized and repaired and the patient was 
discharged on the eighth postoperative day; an in- 
travenous pyelogram performed 3 months later was 
reported as normal. 

Bleeding from an ovarian pedicle necessitated uni- 
lateral salpingo-oophorectomy in 14 patients; the 
bleeding was not considered to be of hemorrhage 
proportions. 

The incidence of operative hemorrhage was difficult 
to evaluate. Although 30 patients received one or more 
blood transfusions preoperatively or during surgery, 
17 patients were transfused postoperatively, usually in 
the recovery room or in association with postoperative 
bleeding. Eight patients received a cesarean section for 
vaginal bleeding and 13 patients were admitted with 
a hematocrit of less than 30 per cent. Significant 
hemorrhage usually occurred from the uterine veins or 
bladder flap. 


Blood transfusions 


The mean preoperative packed cell volume in each 
group +1 S.D. was as follows: cesarean section, 
36 + 4.3 per cent; cesarean tubal ligation, 35.2 + 3.7 
per cent; cesarean hysterectomy, 35.6 + 3.5 per cent. 
There was a less than | per cent.difference between the 
groups. Transfused patients in each group had a 
significantly lower mean preoperative hematocrit than 
nontransfused patients in each group (p < 0.05). The 
last hematocrit value recorded prior to discharge from 
the hospital averaged approximately 33 per cent in 
each group as a whole; however, discharge hematocrit 
values on transfused patients averaged approximately 
30 per cent. Additional postoperative transfusions 
were not administered unless clinically indicated. 
The preoperative and postoperative hematocrits for 
each group as a whole and those transfused or not 
transfused are summarized in Table VIII. 

The quantity of blood administered to each patient 
in each group is summarized in Table IX. Transfusion 
was indicated with 29 (3.6 per cent) cesarean sections, 
10 (4.8 per cent) cesarean tubal ligations, and 47 (19.4 
per cent) hysterectomies. A preoperative hematocrit of 
less than 30 per cent was recorded for 28 cesarean 
sections (eight transfused) and eight cesarean tubal 
ligations (two transfused). One patient undergoing 
cesarean section bled profusely from a Stage IJ cancer 
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Table IX. Blood transfusions - v 
Amount of Cesarean Cesarean Cesarean 
blood (c.c.} hysterectomy section tubal 

0 195 777 197 

500 e 10 10 4 

1,000 22 16 4 

1,500 9 1 1 

2,000 3 1 l 
2,500 1 

>2,500 _3 2s aioe 

Total 242 806 20 


Table X. Operating time 


Operating time _ Cesarean Cesarean Cesarean 
» (min) hysterectomy section tubal 
s 
<61 21 693 171 
i 61-90 150 104 33 
91-120 50 8 3 
121-150 15 1 
151-180 3 
181 or > 3 e 
Total 242 307 
Mean 86.74 48. 51.1 
+S.D. 30.32 19.1 14.5 * 





of the cervix and required bilateral hypogastriceartery~ 
ligation and transfusion of 2,000 ml. of blood. 
Thirteen patients undergoing cesafean hysterec- 
tomy were admitted with a hematocrit of 30 per cent or’ 
less and were transfused. Indications for cesarean 
s¢ction in 47 transfused patients were previous cesar- 
ean section (23), uterine pathology, either fibroids 
(two) or carcinoma in situ of the cervix (five), cepha- 
lopelvic disproportioh or mdlpresentation (11), pro- 
longed rupture of fetal membranes (three), pre- 
eclampsia (two), and bleeding (one). Ten patients were 2 
considered to have had significant postoperative bleed- * 
ing. Seventeen patients were transfused postopera- 
tively. The incidence of transfusions varied from 33 
per cent in 1970, the first year of the study, to 7 per, 
cent in 1971. During the last 3 years the incidence has 
been 21 “per. cent. , 
Twenty-four of 86 patients who were transfused 
received one unit of whole blood, which probably 
accounts for the mean discharge hematocrit value of 
approximately 30 per cent among transfused patients.“ 
Our policy has been to transfuse to maintain stability of 
vital signs and not necessarily to replace blood loss 
completely. In recent years there has been a tendency 
to maintain an effective circulating volume in the 
operating room with intravenous fluids and a larger , 


a, 
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Tabe xi. Post®perative complications 






Complication 


Febrile morbidity 75 
Urinary tract infection 31 7 
Pulmonary 7 
Wound . 6* á >» 
Pelvic infection (total) 37 

Cuff infection ees 

Endometritis 


Parametritis 
Pelvic abscess 


Suppurative phlebitis . 
Thrombophlebitis _ 1 
Postoperative . 
-~ Bleeding (total) ° 10 


Cuff hematoma - 
. Incisional hematoma 
e Intra-abdominal 


Cesarean Cesarean 
hysterectomy section 


31 
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No. of patients 





Cesarean 
tubal 
Ts 
` 441 55 70 34 
160 33 
19 4 
25+ 6 
354 42 
354 42 
40 
2 
3 1 





*Second-degree closure—2. 
{Second-degree closure—10. 


Table XII. Antibiotics administered è 











- No. of patients 
Š Cesarean Cesarean Cesarean 
. hysterectomy section tubal 
Antibiotics 
|= e ™ administered 135(56%) 561(70%)  106(51%) 
x Penicillin 14 f 75 13 
Streptomycin 6 © 59 10 
Ampicillin 58 ° 349 49, 
Cephaloridin 44 174 28 
Tetracycline 40 138 18 
Kanamycin 12 F 59 10 
Cleocin z 1 10 2 
Gentamycin l 8 1 
Miscellaneous* 7 59 14 





*Antibiotics administered specifically for treatment of 
urinary tract infection. 


. Table XIII. Postoperative hospital days 





X Cesarean Cesarean . Cesarean 
_, Days hysterectomy section `, tubal 
<5 l 17 6 
5 20 121 58 
6 96 323 86 
oe ad : 74 205 33 
8-10 30 105 19 
11-44 - 13 29 3 
>14 _8 _6 a 
Total . 242 ° 806 207 
Mean 7.45 6.8 6.2 
+ 15.D. 3.83 3.8 1,7 


* 


number of transfusions are given in the obstetric 
recovery room. 
Three patients undergoing hysterectomy received 


"more than 2,500 ml. of whole blood. Two patients were 


transfused postoperatively and required secondary 
surgery for intra-abdominal bleeding and one sus- 
tained a ureteral injury and the operative procedure 
was prolonged. 


Operating time 

Operating time was the elapsed time from incision of 
the skin to completion of closure. The mean and 
distribution of operating times for each procedure are 
listed in Table X. Tubal ligation added less than 5 
minutes to the average cesarean section, whereas 
hysterectomy added approximately 38 minutes. 
Twelve cesarean sections, three with tubal ligation, 
lasted longer than 90 minutes. Seven were primary and 
five were repeat operations. Only one of these patients 
required a transfusion. The operations were, compli- 
cated by adhesions, repair of a bladder laceration or, in 
two instances, a small bowel resection. 

The duration of six cesarean hysterectomies was 
over 150 minutes; three operations were performed in 
1970 and three in 1971. Two operations were per- 
formed for fibroids that obstructed labor and each > 
patient received a 1,000 ml. transfusion. Three opera- 
tions were elective repeat cesarean sections; one patient 
weighed 280 pounds, another had multiple adhesions 


. 
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and a large ventral hernia that was repaired, and the 
third had a preoperative hematocrit of 26 per cent and 
a dead hydropic fetus. The sixth patient sustained 
hemorrhage from the uterine vessels, requiring a 3,000 
ml. transfusion, and a ureter was partially severed and 
repaired. 

From 1972 through 1974 the mean operating time 
for 122 cesarean hysterectomies was reduced to 
75 + 20.7 minutes. Only 20 (16 per cent) operations 
took over 90 minutes to complete and four (3 per cent) 
took 121 to 150 minutes. l 


Postoperative complications 


Postoperative complications experienced before dis- 
charge from the hospital were reviewed. Febrile 
morbidity, defined as a temperature elevation to 100.4° 
F. on 2 consecutive days after the first postoperative 
day, was recorded after 75 (31 per cent) cesarean 
hysterectomies, 441 (55 per cent) cesarean sections, 
and 70 (34 per cent) cesarean tubal ligations (Table 
XI). Electively scheduled operations on nonlabor 
patients correlated with the lowest incidence of post- 
operative febrile morbidity. 

Antibiotics were administered after 135 (56 per cent) 
hysterectomies, 561 (70 per cent) cesarean sections, 
and 106 (49 per cent) cesarean tubal ligations (Table 
XII). Several antibiotics, seven in one badly infected 
patient, were administered to some patients. Antimi- 
crobial agents administered specifically for treatment 
of urinary tract infection were included in a miscella- 
neous category and included methenamine mandelate, 
phenazophyridine hydrochloride, sulfisoxazole, and 
nitrofuratoin. Antibiotics were administered preopera- 
tively only if there was an identified or strongly sus- 
pected infection, present. Examples were a positive 
serologic test for syphilis, pyelonephritis, or , pro- 
longed rupture of the fetal membranes with an ele- 
vated temperature. 

Urinary tract infection was recorded after 13 per 
cent (hysterectomy group) to 20 per cent (cesarean 
sections) of operations. Pulmonary complications were 
primarily atelectasis with or without pneumonia. 

Urinary tract infections (16 per cent) and endome- 
tritis (20 per cent) were the primary causes of febrile 
morbidity after cesarean tubal ligation operations. One 
patient responded to treatment with heparin for 
suspected suppurative pelvic thrombophlebitis. 

Wound infections were recorded after six hysterec- 
tomies, 25 cesarean sections, and six cesarean tubal 
ligations. Twelve secondary wound closures were 
performed, two after hysterectomy and 10 after 
cesarean section. 
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Endometritis was recorded after 354 dase ad 
cesarean sections and in 40 patients there was an 
associated parametritis. In two patients the infection 
progressed to pelvic peritonitis and pelvic and ovarian 
abscesses; ae hysterectomy and bilateral salpingo- 
oophorectomy were performed on the fourth and 
eleventh postoperative days, respectively. In the latter 
patient an inferior vena cava ligation was also per- 
formed. and subsequent operations were performed 
for drainage of a subdiaphragmatic abscess and closure 
of an enterocutaneous fisttila. Two patients did not 
respond to antibiotic therapy but did respond to 
heparin ‘administration for suspected PEPER pel- 
vic thrombophlebitis. 

Vaginal cuff cellulitis or abscess was the cause of 
febrile morbidity after 37 (15 per cent) hysterectomies. 
Two patients were considered to have suppurative 
pelvic thrombophlebitis associated with ovarian and 
pelvic abscesses. Each required secondary surgery 
consisting of bilateral salpingo-oophorectomy and 
inferior vena cava ligation. : 

Postoperative bleeding requiring drainage or $ec- 


. ondary surgery was not recorded after cesarean section 


but was noted after one cesarean tubal ligation and 10 
cesarean hysterectomies. One patjent, during cesarean 
tubal ligation, was found to have bilateraf cystic ovarian 
enlargement from hyperreactio luteinalis, and 
lateral oophorectomy was performed to confirm the 


4 uni- 


. diagnosis. Intra-abdominal bleeding from the infup- 


dibulopelvic ligament necessitated abdominal re-entry 
on the day of surgery and religation of the ovarian 
vessels. 

Ten patients were considered to have had significant 
bleeding after hysterectomy. The primary” sites of 
bleeding were as follows: cuff hematonia, four; wound 
and cuff hematoma, one; and intra-abdominal bleed- 
ing requiring secondary surgery, five. Three vaginal 
cuff hematomas were drained vaginally and one 
extraperitoneally; vaginal cuff bleeders were also 
ligated on two of these patients. In one patient, on 


the third postoperative day, a 75 c.c. vaginal cuff - 


hematoma was drained vaginally after which an 


extraperitoneal hematoma of similar size in a transs, 


verse incision was drained; inspection of the peritoneal 
cavity revealed no evidence of bleeding and the patient 
was discharged on the tenth postoperative day. In five 
patients there was intraperitoneal bleeding treated by 
bilateral hypogastric artery and specific vessel ligation 
and in one instance unilateral salpingo-oophorectomy. 
Two patients were operated upon within 2 to 4 hours 
postoperatively and three were re-entered _on . the 


fourth postoperative day. One patient recia aidd., T 
GS eR 





- 
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ee for a pelvic and ovarian abscess and 
suppurative pelvic thrombophlebitis (recorded with 
pelvic infections). Bleeding in one patient was caused 
by disruption of vaginal cuff sutures during vesical 
neck incision and vaginal packing immediately after 
hysterectomy; the patient was a paraplegic and had an 
ileal conduit. 


Postoperative hospital days 


The day after surgery was considered to be the first 
postoperative day and the day of discharge was the last 
day. The mean postoperative stay for each group is 
listed in Table XIII. Cesarean tubal ligation* patients 
experienced the shortest stay, which correlated with a 
lower morbidity and a larger number of electively 
scheduled operations. The hysterectomy patients 
stayed an average of 0.65 days longer than the cesarean 
section patients and 1.25 days longer than cesarean 
tubal ligation patients. 

Hospitalization was prolonged beyond 14 days in 
eight patients who underwent cesarean section without 
hysterectomy. One postoperative cesarean tubal liga- 
tion patient was treated for endometritis and hos-, 
pitalized for 17 days, and a second was treated with 
heparin. for suspected suppurative pelvic throm- 
bophlebitis. Six prolonged hospitalizations which oc- 
curred after cesarean section were caused by the 
following complications: wound infection, two; en- 


dometritis, two; and infection requiring postpartum , 


hysterectomy, two. 

Eight patients remained in the hospital over 14 days 
after hysterectomy. Four patient? required secondary 
syrgery, one for postoperative bleeding, two for 
ovarian and pelvic abscesses, and one for secondary 
wound closuré. Three patieńts developed a cuff 
hematoma and abscess. One patient was treated with 
heparin for suspected suppurative pelvic throm- 
bophlebitis. 


Late postoperative complications 


Postoperative cesarean section or cesarean tubal 
ligatior patients are referred to a Public Health Clinic 


„for examination by a resident physician 6 weeks after 


discharge from the hospital. Cesarean hysterectomy 
patients are appointed to the departmental gynecology 
clinic, examined and referred to a Public Health Clinic. 
Patients exhibiting complications that warrant follow- 
up are maintained in or are-referred back to the 
departmental gynecology clinic. i 

There was no record of readmissions to the hospital 
for complications related to cesarean section with or 
without tubal ligation. Several small incisional abscesses 


were treated on an outpatient basis. Four patients were - 
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treated for cervical cancer and one refused therapy. 
Ten patients underwent a hysterectomy, two of which 
were Schauta operations. 

There were six recorded significant complications 
among hysterectomy patients after discharge from the 
hospital. Three patients required ligation of a bleeding 
vaginal cuff vessel 14 to 21 days postoperatively and 
one was readmitted to the hospital. One patient was 
readmitted on the twenty-first postoperative day for 
treatment of a vaginal cuff abscess. Another patient 
received a bilateral salpingo-oophorectomy ten months 
postoperatively for an ovarian abscess. 

One vesicovaginal fistula occurred after elective 
repeat cesarean section and hysterectomy. A bladder 
injury was unrecognized and the fistula was confirmed 
on the fifth postoperative day by instillation of 
methylene blue into the bladder. The fistula was in the 
midline and small but did not heal spontaneously with 
catheter drainage. A successful repair was accom- 
plished 2 months postoperatively. 


Comment 


The place of elective cesarean hysterectomy on our 
obstetric service has been reviewed by evaluating all 
elective abdominal deliveries performed after 28 weeks 
of gestation during a 5 year period of time. Cesarean 
sections and hysterectomies performed for hemor- 
rhage were excluded to allow evaluation of complica- 
tions and the need for blood replacement associated 
with elective operations in our patient population. 

The incidence of cesarean sections during the 5 
years was 10 per cent, of which 60 per cent were 
primary procedures. Thirty-four primary cesarean 
sections were performed to allow hysterectomy as 
definitive treatment of carcinoma in situ of the cervix; 
all other operations were obstetrically indicated. 

Indications for elective hysterectomy were cate- 
gorized as elective sterilization, medical sterilization 
or uterine pathology. Elective sterilization was the in- 
dication for 68 per cent of hysterectomies in the en- 
tire series, but only 44 per cent during the last 2 years 
of the study. Isoimmunization, diabetes, and hyperten- 
sion were the major reasons for medically indicated 
sterilization. 

During the last 2 years of the study, uterine 
pathology was the indication for 45 per cent of 
hysterectomies. Primary cesarean hysterectomy for 
definitive treatment of carcinoma in situ of the cervix 
has proved to be a very useful procedure. These 
patients are referred from throughout the state and 
encounter many problems related to expense, trans- 
portation, and care of children during a second 
hospitalization for elective hysterectomy 3 months 
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postpartum. Removal of an adequate vaginal cuff can 
be accomplished without undue difficulty by com- 
pressing the upper vagina between the thumb and 
foréfinger. Cesarean hysterectomy should be consid- 
red for any multiparous patient undergoing cesar- 
ean section after prolonged rupture of the fetal mem- 
branes. This is particularly true if there is evidence of 
intrauterine infection. 

Operati ve complications during cesarean hysterec- 
tomy were urinary tract injury, bleeding from an 
ovarian pedicle, and hemorrhage. All bladder lacera- 
tions that were recognized and repaired healed un- 
eventfully after 10 days of catheter drainage of the 
bladder. One unrecognized injury was confirmed on 
the fifth postoperative day and required secondary 
surgery. An occasional vesicovaginal fistula is probably 
an unavoidable complication. One ureteral injury in 
1971 was repaired primarily and healed without 
difficulty. 

During approximately 5 to 10 per cent of cesarean 
hysterectomies, a unilateral oophorectomy is per- 
formed for bleeding from the ovarian pedicle. The 


utero-ovar-an pedicle is quite large and friable and if . 


the ligature is tied too tightly or too close to the ovary it 
may tend to cut through the friable ovarian tissues. 
Excessive blood loss is perhaps the major potential 
complication of cesarean hysterectomy.*.* From these 
data one can expect an incidence of blood transfusion 
of approximately 20 per cent for elective cesarean 
hysterectorny and 4 per cent with cesarean section, with 
or without tubal ligation. One might speculate that the 
incidence of blood transfusion could be reduced by 
staff surgeons operating on a group of private patients. 
Tubal ligation added less than 5 minutes to the 
operating time of the average cesarean section. Total 


hysterectomy increased the operating time by 38 . 


minutes to a mean of 86.7 minutes. During the last 2 
years the mean operating time for cesarean hysterec- 
tomy was reduced to 75 + 20.7 minutes or 26 minutes 
longer than cesarean section. 

Postoperative febrile morbidity according to the 
standard definition occurred after 55 per cent of 
cesarean sections, 34 per cent of cesarean tubal 
ligations, and 31 per cent of cesarean hysterectomies. 
The incidence of febrile morbidity was increased in 
patients who had been in labor, particularly if the 
membranes had been ruptured. 
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Postoperative bleeding was not a complication after 
cesarean section with the exception of bleeding from 
the infundibulopelvic ligament in one patient who had 
had a unilateral oophorectomy. One can expect a4 per 
cent incidente of postoperative bleeding and 2 per cent 
incidence of abdominal re-entry after elective cesarean 
hysterectomy. A similar incidence was recorded in a 
previously published series of cases.° 

The average postoperative stay after hysterectomy 
was 0.65 days longer than after cesarean section. 
Cesarean tubal ligation patients had the highest 
percentage of planned operative procedures before 
the- onset of labor and the shortest postoperative stay. 

Only serious late postoperative complications were 
brought to our attention. There was no record of late 
complications after cesarean section with or without 
tubal ligation that required readmission to the hospital. 
As one might expect after hysterectomy, three patients 
developed vaginal cuff bleeding .14 to 21 days post- 
operatively and one patient required a second Opera 
tion to remove an ovarian abscess. 

The emotional impact of hysterectomy on young 


. women has not been considered in this discussion. A 


patient undergoing hysterectomy for the treatment of 
uterine pathology, by and. lauge, can accépt the 


procedure without undue concern. Rémoval of the . 


uterus simply for sterilization, on the other “hand, 
requires thorough preoperative preparation, which on 


. our service is performed primarily by nonphysicians 


prior to the patient’s admission to the hospital. After 
hospitalization the Chief Resident in Obstetrics and a 
staff physician again interview the patient and review 
the operation and possible complications. , ‘ 

The purpose of this report was not to discuss the pro 
and con of total cesarean hysterectomy vs. cesarean 
and tubal ligation but rather to record our experience 
with elective abdominal deliveries during a 5 year + 
period of time. Each surgeon, on the basis of his own 
surgical experience and these and other data, must 
decide in conjunction with each patient the ‘best 
method of sterilization or treatment of uterine pathol- - 
ogy at the time of elective cesarean section. ¢ 


We gratefully acknowledge the assistance of* Dr? 
James Meade and Elizabeth Epley of the Division of 
Biometry at the University of Arkansas for Medical 
Sciences in the compilation and statistical analysis of. 
these data. g 
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Discussion 


Dr. Kerru P. Russet, Los Angeles, California. A 
discussant presented with Dr. Barclay’s comprehensive 
and excellent review of his experience with over 250 
cesarean-hysterectomies in* the past 5 years soon 
develops two major areas for‘evaluation. One obvious 
consideration is the use of hysterectomy as a primary 
ana elective method of sterilization. The other is in 
reference to the techniques employed in performing 
hysterectomy at thé time of cesarean section, the 
technical aspects of which are critical in the evaluation 
of the procedure. i 

As regards the'use of hysterectomy as a method of 
sterilization, this matter has been discussed and 
debated by most medical organizations repeatedly in 
the past several years. General facts regarding the 
procedure have been affirmed and reaffirmed and the 
usual reservations expressed. The cliches are well 


known: “Why use a sledge hammer to crack a walnut,” 


and “Don’t employ an elephant gun to kill a tsetse fly.” 
The medical facts are also well Known: a failure rate for 
tubal ligation ef from’0.5 to 2.0 per cent, a subsequent 


= inddence of gynecologic surgery in these patients of 25 


to 35 per cent, a subsequent hysterectomy rate from 6 


‘to 18 per cent, and a 1 to 2 per cent incidence: of 


P ~~carcinoma of the cervix. In general, all reports support 


an increased incidence of gynecologic complications 
(including .a- need for hysterectomy) in patients who 
have had previous tubal ligations. If the listener. 
gathers that this discussant favors the general concept 
of hysterectomy as an acceptable method of elective 
sterilization, hevis quite ‘right. I’strongly support Dr. 
Berclay’s utilization of this procedure as being in the 
best medical interests of the properly selected and 


- evaluated patient. 


The technical aspects of the performance of hys- 
terectomy at the time of cesarean section present the 
moré difficult consideration point for acceptance. The 


` most significant problem in this regard has to do with 


the documented increased blood loss. Theye was a 
fourfold increase in the need for blood transfusion in 
the author’s cesarean-hysterectomy group. With the 
realities of diminishing availability of whole blood in 
many institutions, the justified concerns over the 
° incidence of hepatitis and other ramifications, this is an 
understandable deterrent to the procedure. Dr. 
Barclay in this paper does not address himself to the 
possible use of blood substitutes rather than whole 
biood transfusions to deal with this problem, but I 
would suggest that there are many instances in which 
such substitutes, or blood components with a lower po- 
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tential for hepatitis, can and should whenever possible 


. be utilized. Especially would it appear that in instances 


of one-unit transfusions other components might well 
serve the purpose, with greater utilization of washed 
packed red cells, even though these still carry some 
hepatitis threat. Except for this one area, that is the 
blood loss feature, the other complications such as 
febrile reactions, genitourinary injuries, and vaginal 
cuff infections exhibit comparable incidences in cesar- 
ean alone, cesarean plus tubal ligation, and cesarean- 
hysterectomy. In fact, Dr. Barclay has again docu- 
mented that cesarean-hysterectomy has the lowest 
postoperative febrile morbidity of the three proce- 
dures. Those who have had extensive experience with 
cesarean-hysterectomy have repeatedly noted that, in 
general, patients following cesarean-hysterectomy do 
exceedingly well when not compromised by the 
problem of excessive blood loss at the time of the 
procedure. 

Dr. Barclay’s comprehensive report again substan- 
tiates the observation that cesarean-hysterectomy is not 
for the occasional operator. As with most other surgical 
procedures, a broad experience with the technique will 
lead to a greatly reduced incidence of. complications. 
This has-been also exhibited by Ballard in our area in 
his utilization of vaginal hysterectomy for combined 
therapeutic abortion and sterilization. When that 
procedure is limited to patients with less than 15 weeks’ 
gestation, the morbidity has been surprisingly low 
when the technique is carried out or supervised by the 
experienced operator. 

In conclusion, I would submit two questions to the 
author. Is not the use of antibiotics prophylactically 
even more justified with this procedure? Have there 
been variations in the technique as regards the open vs. 
closed vaginal cuff management with or without 
drains? 

Dr. Barciay (Closing): The suggestion that blood 
substitutes or washed red cells be used when a single 
unit transfusion is likely is a good one. We have not 
used prophylactic antibiotics. One result of this study is ` 
our realization that primary cesarean section on 
patients who have been in labor is associated with 
postoperative febrile morbidity in at least 50 per cent 
of patients. We are in the process of setting up a 
prophylactic antibiotic study. We realize that studies 
have been done elsewhere but I think we should study 
our own patient population in our own environment 
and arrive at our own conclusions. 

Operative technique is particularly important in 


. 
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performing this operation. Although there is not time 
to go into any detail, I would like to emphasize the 
importance of sharp dissection, that the bladder flap is 
completely developed before the uterus is opened, and 
that all vascular pedicles including the uterine vessels 
are clamped before any are tied. 

The final question was whether or not the vaginal 


Elective cesarean hysterectomy 911 
e 


cuff is closed or drained. I personally cfose the Yginal 
cuff but do not use drains. I thought all of our 
residents were closing the vaginal cuff until I recently 
found that an occasional resident prefers to secure 
hemostasis with a continuous suture and leave the cuff 


open. 
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The results of current investigation into cellular kinetics of both normal and abnormal 
human genital tissue have stimulated interest in programming chemotherapeutic drug 
» regimens for the treatment of genital cancer. This report outlines the results of cell kinetic 

. studies of normal and abnormal squamous epithelium of the female genital tract and 
presents preliminary results of a regimen utilizing methotrexate, hydroxyurea, and 
vincristine in patients with far-advanced squamous-cell cancer of the vulva, vagina, and 
cervix. A total ef 92 patients have received 444 courses of programmed chemotherapy by 
either pelvic intra-arterial infusion or systemic administration of the drugs. Our results 
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ALTHOUGH it is accepted that systemic chemotherapy 
is effective in metastatic trophéblastic disease, and 
at, times is cf value in the treatment of advanced 
carcinoma of the ovary, breast and endometrium, it is 
generally agreéd that chemothérapy has been ineffec- 
tive in, the treatment of squamous-cell carcinoma 
arising in the female genital tract.1~* However, a single 
report by Sullivan and co-workers* in 1960 indicated 
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are presented and the theoretical basis of the research is discussed. 


exceptional tumor regression in four patients following 
the continuous 24 hour administration of the an- 
timetabolite, methotrexate, by way of arterial infusion 
of the pelvis. In one patient with Stage IV squamous- 
cell carcinoma of the cervix treated only by chemo- 
therapy, complete tumor regression was obtained 
and the patient was apparently free of disease 37 
months after treatment.” To our knowledge, this is 
the only reported case of a long-term total remission 
of Stage IV squamous-cell carcinoma of the cervix 
treated only by chemotherapy. Subsequently others 
have utilized regional infusion chemotherapy for 
squamous-cell carcinoma of the pelvis with varying 
degrees of success.® 7 

Our interest in programmed chemotherapy was 
stimulated by our studies of normal and abnormal cell 
proliferation kinetics in human genital tissues.® It was 
our feeling that chemotherapy utilizing various 
cytotoxic agents could be programmed on a scientific 
basis if knowledge of the cell generation cycle in 
normal and malignant human tissues was available. 
Therefore, we have used a technique of local tissue 
injection of minute amounts of thymidine-*H to study 
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Fig. 1. Schematic representation of intra-aortic infusion of pelvis with percutaneous femoral 


catheterization and Bowman infusion pump. 


normal and abnormal cell proliferation kinetics in 
human cervical, vaginal, and vulvar tissues in vivo. This 
report will summarize our experience with cell pro- 
liferation kinetics in human genital tissues as well as 
present preliminary results with programmed chemo- 
therapy utilizing methotrexate (MTX), hydroxyurea 
(HU), and vincristine (VINC). 


Materials and methods 

Studies of cell proliferation kinetics are obtained on 
patients admitted to the Gynecologic Oncology Service 
at the University of Miami School of Medicine. 


Conditions such as dysplasia, in situ carcinoma, and 


invasive carcinoma of the cervix, vagina, and vulva 
have been studied. Candidates for programmed 
chemotherapy have cell kinetic studies both prior to 
and during various phases of chemotherapy. ` 

Cells in human genital tissues that are actively 
synthesizing DNA are labeled by injecting 5 uc (in 0.1 
ml.) of tritiated thymidine into marked sites in the 
tissues. Punch biopsy specimens (4 mm.) are obtained 
from normal or neoplastic cervix, vagina, or vulva at 
appropriate time intervals depending upon the infor- 
mation desired. Our methods for analysis of au- 
toradiographs in the study of the generation cycle in 
normal human cervix and vagina have been published 
previously.” In studying cell kinetics in abnormal 
tissues, similar techniques are used with the exception 
that cell counts are made from enlarged photographs 
of autoradiographs to ensure that cell counts are 
accurately made. 

All patients for pelvic infusion chemotherapy have a 
tissue diagnosis of persistent or recurrent squamous- 


cell carcinoma following complete treatment in the 
conventional manner with surgery and/or radiation 
therapy. Although it is not possible to completeby 
“exclude distant metastases, each patient treated is 
evaluated with intravenous pyelography, renal and 
liver function studies, and se eke tech- 
niques to exclude distant, metastases prior to chemo- 
therapy. No patient with findings consistent with 
tumor spread beyond the pelvis is included in the 
infusion group. 

Patients undergoing programmed intra-arterial infu- 
sion chemotherapy have percutaneous placement of a 
catheter into the femoral artery by the Seldinger® 
technique. The catheter is secured to the skin with a 
silk suture after the tip has been placed just above the 
bifurcation of the aorta. The accuracy of the placement 
is checked by both arteriography and radioactive pelvic 
scan with macroaggregates of radioiodinated serum 
albumin. A schematic representation of the infusion 
setup is shown in Fig. 1. A constant infusion of par- 


enteral fluid must be maintained, after the catheter is - 


placed in the artery, with a Model 4 Bowman iafusion 
pump or a blood pressure pump surrounding a plastic 
blood transfer pack filled with 5 per cent dextrose and 
water, z 

The chemotherapeutic program for patients with 
disease limited to the pelvis consists of three sequential 
steps: (1) MTX (50 mg.) in 600 ml. of 5 per cent 
dextrose and water is infused over a 24 hour period, 
thus delivering a high concentration of methotrexate 
to the pelvis. To prevent systemic toxicity of MTX that 


escapes into the circulation, folinic acid is administered . , 


intramuscularly in doses of 6 mg. every 6 hours during 
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Tc =Meart cell cycle time proliferative pool 
Te = Tgi't Ts + Tg2t Tm . 


Fig. 2. Schematic répresentation of cell generation cycle and 
its component parts. 
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Fig. 3. Composite DNA synthesis curve of normal human 
cervical and vaginal epithelium based on mean values of per 


cent mitosis in 10 patients. Bars represent 95 per cent 


confidence levels. 
. 


the ‘treatment period. MTX is administered for 4 
consecutive days, delivering a total dose of 200 mg. (2) 
One hour after completing the MTX therapy, HU (4.0 
Gm.) is given by moyth as a single dose. (3) Eight hours 
after the MTX infusion is completed, VINC (2.0 mg.) 
is given by way of the femoral catheter and infused 
over a'l to 2 hour period. 

The triple therapy of methotrexate, hydroxyurea, 
and vincristine constitutes one course of therapy. The 
usual interval between courses of therapy is 48 hours, 
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Fig. 4. DNA synthesis curve for squamous-cell carcinoma of 
vulva in situ. 
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Fig. 5. DNA synthesis curves for invasive squamous-cell 
carcinoma of cervix and normal squamous epithelium of 
vagina in the same patient. 


during which time the femoral catheter is maintained 
in place and 5 per cent dextrose is infused. The total 
number of chemotherapeutic infusions varies, depend- 
ing upon the patient's ability to tolerate the procedure 
and/or the appearance of toxic manifestations of the 
drug program. 

Patients selected for programmed systemic 
chemotherapy are patients with persistent, recurrent, or 
metastatic squamous-cell carcinoma following com- 
plete treatment in the conventional manner with 
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Fig. 6. Autoradiograph of squamous-cell carcinoma 20 
minutes after local injection of thymidine*H. Labeling index 
was 27 per cent prior to infusion of MTX. 


surgery, radiation therapy, or both. Some of these 
patients have presented only with distant metastasis. 
had have been 
selected for systemic chemotherapy rather than infu- 
sion chemotherapy because of medical problems such 


Some have local recurrence, but 


as peripheral vascular disease. A third group of 
patients have both local recurrence and distant metas- 
tasis. All patients have had either biopsy-proved 
persistent or recurrent cancer or radiologic evidence of 
distant metastasis such as lung lesions or metastasis to 
bone. Methotrexate, hydroxyurea, and vincristine are 
given systemically by the following schedule. 

l. Patients receive 15 mg. of MTX daily for 4 con- 
secutive days followed by an intramuscular injection 
of 6 mg. of folinic acid on the morning of the fifth 
day. The dosage of MTX must be reduced if there is impair- 
ment of renal or hepatic function. 

2. Following the folinic acid, 4 Gm. of HU are given 
by mouth during a 1 hour period. 

3. Approximately 6 hours after HU, the patient 
receives an intravenous injection of 2 mg. of VINC. 
This course of therapy is administered every 3 weeks if 
the white blood count is above 3,000 and the platelet 
count above 100,000. If the hemogram is depressed it 
is repeated weekly until the critical values are reached, 
when another course of therapy is instituted. Periodic 
evaluation of liver and renal function is necessary so 
that the correct dose of MTX may be determined. It is 
mandatory that blood urea nitrogen (BUN) and 
creatinine levels be normal since MTX is excreted 
primarily by the kidney and severe toxicity will result if 
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Fig. 7. Autoradiograph of squamous-cell carcinoma dem- 
onstrating marked increase in labeled cells (72 per cent) that * 
were thymidine deficient after *96 hours of intra-aortic 
infusion of MTX. è 


a full dose of MTX is given when renal function’ is 
poor. f 


a 


Results x 


Cell kinetics. The four phases of the proliferative” 


cell cycle are illustrated jn Fig. 2. Following mitosis (M), ‘ 
the daughter cells enter the postmitotic G, phase, 

where one of the cells may become a differentiated Cell” + 
leaving the proliferative pool while the other cell may a 


„continue as a progenitor cell to reproduce again. In 
order for this cell to reproduce it duplicates its content 
of DNA during the DNA synthesis (S) phase. Afier 
DNA synthesis, theréis a relatively short postsynthetic 
Gə period before the next mitotic phase. ‘A balance 
between dividing and nondividing cells has been, 
defined in the normal human cervical and vaginal * 
epithelium under varying degrees of estrogen stimula- 
tion.® In Fig. 3, a composite DNA synthesis curve for 
normal human vagina and cervix from 10 patients is. 
plotted. From this curve, the S phase and G, phase can 
be measured as 9 and 5.4 hours, respectively. DNA 
synthesis curves are also plotted for in situ and invasive 
Squamous-cell carcinoma (Figs. 4 and 5). Very little 
difference has been found in the S and G, phases 
between normal and neoplastic tissues. -7 
In an effort to determine a mean cell generation 
cycle for squamous-cell neoplasia in the cervix and 
vagina, labeling indices hav been tabulated for 50 
patients. The mean labeling indices for patients with 
cervical dysplasia, carcinoma in situ, and invasive 
squamous-cell carcinoma | are 16.6, 21.2, and 27.2 
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Fig. 8. Squiamous-cell carcinoma in patient 24 hours after pelvic infusion of vincristine. Note 
. numerous cells arrested in metaphase of mitosis (17 per cent). 


Table I. Means of the labeling indices of 
squamous-cell neoplagja 





















d Labeling index 
r of whole 
No. of . proliferative 
Tissue * patients pool (%) 
Ee Dysplasia 9 16.6 + (4.16)* 
? Cancer in situ 12 21.2 + (2.46) 
Invasive cancer 29 a 27:2 = (2.78) 
i *Values in parentheses represent twice the S.E. 
; \ ‘ 
Table II. Germinative cell cycles in normal and 
neoplastic squamous tissues 
eat T | T 
To | (hr.) | (days) 
? Normal 14.3 9 5.4 0.17 48 63 2.6 
Cancer in situ 212 9 58 04 27.8 44 1.8 
“Invasive cancer 27.2 9 63 0.5 15.2 33 14 
*L.I. = labelling index. ` 
respectively (Table 1). Using the determined values for 
S phase (in hours) and labeling indices, cell generation 
cycles for the various degrees of squamous neoplasia 
- have been calculated (Table II). It will be noted that Ts, 
` Tw, and Tm vary only slightly when one compares 
normal ‘to neoplastic tissues. However, there is pro- 
gressive shortening of the entire generation cycle, Te, 
~. when one compares normal tissue to dysplastic, and 
. 
e 
= 


then to neoplastic, tissues. Shortening is primarily due 
to a decrease in the postmitotic G, phase. 

Chemotherapy and cell cycle kinetics. Cytotoxic 
agents have been chosen for the treatment of invasive 
squamous-cell carcinoma based on their mode of action 
and the cellular kinetics of the tumor. The effects of 
methotrexate on squamous-cell carcinoma have been 
studied by obtaining labeling indices prior to infu- 
sion of MTX and after 96 hours of infusion. As seen 
in an autoradiograph of squamous-cell carcinoma 
prior to infusion of MTX, the labeling index before 
chemotherapy is 27 per cent (Fig. 6). However, after 96 
hours of pelvic infusion chemotherapy with MTX, 
autoradiographs demonstrate marked uptake of 
tritiated thymidine (Fig. 7). The increase in labeling 
index to 72 per cent reflects the blockade of cells 
entering or already in the S phase that became 
thymidine deficient and are unable to complete DNA 
synthesis.!® 1! Hydroxyurea was chosen as the second 
cyclic agent since its specific action appears in cells 
synthesizing DNA by inhibition of ribonucleotide 
reductase. Cells in the S phase are lethally damaged by 
HU, whereas cells in the G, phase are prevented from 
entering the S phase.” 

The third agent, vincristine, was selected because of 
its action during either the Gz or M period producing a 
metaphase arrest." Since the tumor population would 
be substantially synchronized in S phase after a 96 hour 
infusion of methotrexate or, as in the case of systemic 
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Fig. 9. Composite of patient with squamous-cell carcinoma of vagina.with extension to vulya. A, 
Photograph taken before infusion chemotherapy; B, photograph taken 4 months after infusion 


chemotherapy. 


therapy, by the 4 day course of oral methotrexate, it 
was then planned to manipulate the majority of these 
cells synchronously into the Gz and M phases where 
vincristine should be very effective on a relatively high 
percentage of tumor cells. Vincristine-produced 
metaphase arrest in squamous-cell carcinomas is seen 


in Fig. 8. 


Clinical applications of programmed 

chemotherapy 

Patients with regional disease. Thirty-six patients 
with regional disease received 100 programmed infu- 
sions with relatively few complications. The first 12 
patients received MTX only. The second group of nine 
patients received MTX and VINC. The third group 
consisted of 15 patients who received the full pro- 
grammed regimen of MTX, HU, and VINC, as pre- 
viously outlined. The average number of infusions 
per patient was 2.8, with a maximum of 11 and a 
minimum of 1. The average survival time of all patients 
receiving infusion chemotherapy was 12.8 months, 
with a maximum of 8 years and a minimum of less 
than 1 month. Patients were evaluated objectively and 
subjectively, with the most dramatic subjective re- 
sponse being pain relief. Twenty-two of 36 (61.1 per 


cent) patients have had significant or total relief of 


pain, usually after the first infusion. Patients receiving 
large doses of morphine every 2 to 3 hours usually 
required little or no analgesic 48 to 72 hours after the 
infusion was started. In six of 14 patients who were 


judged to have little or no relief of pain, a review of 


the arteriograms and radioactive pelvic scans dem- 
onstrated that little infusate had reached the pelvic 
tumor masses. These treatment failures occurred in 
patients who had been with 


treated previously 


. 20 per cent regre$sion, 


radiotherapy and it is likely that radiation fibrosis or 
arterial obstruction secondary to the tumor masses 
prevented adequate infusion of cytotoxic agents to the * 
tumor. Although initially several courses of therapy 
were given, it was later learned that if no responst was 
noted during the first 5 day infusion, subsequént 
therapy ‘was of little value. Therefore, if no response 
was obtained with the first infusion, chemotherapy was 
discontinued. Objective response of the tumor was, 
defined as (1) greater than 50 per cent regression, (2) 
50 per cent regression, (3) 25 per cent regression, (4) 
no change (i.e., neither progression nor regression), 
and (5) progression of tumor growth. Six patients had 
greater than 50 per cent regression, two patients had 
one patient had 25 per cent 
patients remained stable. 
hady progression of disease 


regression, and four 
Twenty-three patients 
despite chemotherapy. 
greater than 50 per cent regression of tumor, two had 


Of the six? patients having 


total regression of tumor and are alive 8 and 7 years, 
following completion of the infusion chemotherapy.” 
Five patients died prior to discharge from the hospital 
subsequent to pelvic infusion. One died from cenges- 
uve heart failure, two from sepsis, one from pulmo- 
nary embolization, and one died following amputation 
of an extremity secondary to peripheral embolizatign 
related to catheter placement. With the exception of 
the patient who suffered peripheral embolization, 
these deaths may or may not have been related to the 
infusion procedures. However, it is emphasized thatal? 
patients have had advanced, unresectable, squamous- 
cell cancer that has been treated completely in the 
conventional manner with surgery, radiotherapy, or 
both. Only three of the 36 patients are alive at this time, 


but some of the patients who died have had apparent -~ 


“nares 


a 
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a . 
° Fig. 10. Radiographs of chest demonstrating pleural effusion secondary to metastatic squamous-cell 
. carcinoma (A) and disappearance of effusion after systemic programmed chemotherapy (B). 
complete control of pelvic disease, dying due to distant completed three courses, three refused therapy prior 
metastasis. to completing three courses, five patients were lost to 
Of the two patients who have been lóng-term follow-up, 10 patients died of their disease in less than 
survivors, one wa’ treated with radiotherapy for Stage 3 months, and two patients died secondary to toxicity 
„II squamous-cell carcinoma of the cervix in July and of the chemotherapy. Of those patients who completed 
: August, 1965. Recurrence of carcinoma was detected at least three courses of therapy, the average number 


when she presented with hydronephrosis and weight 
loss of 66 pounds. Exploratory celiotomy revealed that 


. . 
= pelvic exenteration was impossible due to tumor 
? fixation to the pelvic walls. In January, 1967, a 5 day 


disappearance of pain. Five separate infusions were 
given and in August, T: intravenous pyelography 
demonstrated a norma collecfing system without 
hydronepħrosis. At the present time she is working, 
„without complaints, has gained 70 pounds, and is 
“clinically free of cancer. Another survivor was treated 
by radiotherapy for carcinoma of the vagina in May, 
1967+ Tumor recurrence with involvement of the vulva 
-and fixation to the pubic rami was noted in October, 
1967. Two infusions, each lasting 6 days, were given in 
Qctober, 1967, and January, 1968. After the second 
infusion, the vulva appeared normal (Fig. 9). At 
present, the patient is without complaints except for 
excessive weight gain and vaginal stenosis. 
-Patients with disseminated disease. Thirty-four 
patients with systemic disease received 315 courses of 


; _ programmed chemotherapy. An additional 22 patients 
received 29 courses of ‘therapy, but were excluded 
from the study as they received less than three courses 

~. and therefore represent insufficient data for detailed 
* analysis. Of these 22 patients, two are alive but have not 
= “ 


infusion was followed by marked tutor regression anq . 


of courses has been 9.1, with the maximum being 27 
courses and the minimum being three courses. The 
average survival of these patients was 9.6 months, with 
a maximum of 26 months and a minimum of 3 months. 

Observations were again subdivided into subjective 
and objective response. Subjectively, 13 patients were 
felt to have improved with total or partial relief of 
presenting symptomatology. Seven patients have ex- 
perienced no significant improvement but have not 
deteriorated for at least 3 months and are considered 
to have remained stable. Fourteen patients had tumor 
progression and their condition was felt to have 
worsened despite the chemotherapy. 

Objectively, six patients have had greater than 50 per 
cent regression of tumor masses, three patients have 
had 50 per cent regression, three patients have had 25 
per cent regression, and seven patients have remained 
stable with neither progression nor regression over at 
least 3 months. Fifteen of 34 patients have experienced 
definite progression of disease. Five patients illustrated 
significant tumor response to systemic chemotherapy. 
Two patients with squamous-cell carcinoma were 
found to have lung metastasis with pleural effusions 
and were placed on the systemic regimen of MTX, HU, 
and VINC. Both patients had lesions that could be 
visualized radiographically. After two complete courses 
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Fig. 11. Radiographs (tomograms) of patient with metastatic squamous-cell carcinoma (A) and 
disappearance of metastatic nodule after systemic programmed chemotherapy (B) (20 courses). 


of therapy, the pleural effusions in both patients 
disappeared and significant decrease in the lung 
lesions was noted (Fig. 10). Both patients subsequently 
died due to disseminated tumor, one surviving for 8 
months and the other for 14 months. A third patient 
was discovered to have recurrent carcinoma of the cer- 
vix metastatic to the lung and after seven courses of sys- 
temic chemotherapy, the previously noted lung lesion 
could no longer be identified. She received a total of 20 
courses of systemic chemotherapy before she died of 


myocardial infarction. At autopsy a small focus of 


squamous-cell carcinoma was found in the lung. This 
area of carcinoma corresponded to the nodule seen 
earlier which had decreased to the point that it was no 
longer visible radiographically (Fig. 11). A fourth 
patient with lung metastasis has had complete disap- 
pearance of lesions after 17 courses of systemic 
chemotherapy. Ten weeks after discontinuing therapy 
a radiograph of the chest is normal. The fifth patient is 
included through the courtesy of Dr. Myron Lutz at 
the Medical University of South Carolina. This patient 
underwent radical vulvectomy for Stage III carcinoma 
of the vulva. Approximately 1 year after radical 
vulvectomy, local recurrence was noted, but she 
refused further treatment by surgery or radiation 
therapy. After a single course of systemic MTX, HU, 
and VINC, the tumor exhibited marked regression, as 
seen in Fig. 12. Unfortunately, severe bone marrow 
depression with sepsis resulted and subsequently she 
died. Of the 34 patients who received programmed 
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systemic Chemotherapy, 24 have died and 10 are alive 
at the present time. The longest survival to date is 26 
months. 3 

The over-all results for the 34 evaluable patients who 
received programmed «systemic chemotherapy are 
shown in Fig. 13. The survival timé for patients 
responding to therapy has been compared to the 
survival time for patients who failed to rẹspond. The 
sųrvival curve for the untreated group was obtained 
from hospital records of patients who died of recurrent 
squamous-cell carcinoma prigo to our study of pro- 
grammed chemotherapy. It is apparént that nonre- 
sponders have a survival time that is nearly identical to 
that of the untreated group whereas responders to 
chemotherapy have experienced longer survival and a 
longer interval free of tumor progression. 

When delineating significant toxicity related to 


systemic chemotherapy, all patients have experienced - 


hair loss, nausea, and stomatitis. Eight patients experi- 
enced vomiting or diarrhea requiring hospitalization, 
Three patients suffered sufficient depression of bone 
marrow to require admission and reverse isolation, 
One patient developed a peripheral neuropathy which 
probably was secondary to prolanged use of vincris- 
tine. One patient in the group who received at least 
three courses of therapy has died as a direct result of 
the chemotherapy due to overwhelming sepsis Second- 
ary to depression of the bone marrow. Two additional 
patients, mentioned previously, died as a result of the 


chemotherapy prior to completion of three courses. 
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. 
Fig. 12. Composite of patient with recurrent squamous-cell carcinoma of vulva (4) and marked 
. ~ e ~ . 
regression of tumor after one course of systemic programmed chemotherapy (B). (Photographs 
courtesy of Dr. Myron Lutz, Medical University of South Carolina.) 
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Fig. 13. Survival curve (actuarial survival) of responders to 
» programmed chemotherapy compared to nonresponders and 
untreated patients. 


Comment 


The advantage of using cell proliferation kinetics of 


tumor tissue to program chemotherapy is to place 
chemotherapy on a more scientific basis than the 
empiricism of the past. Cell proliferation studies have 
„ been used to determine the life cycle of genital tumor 
cells so that the cycle could be pharmacologically 
manipulated by drugs like MTX, HU, and VINC. The 
principle of the triple-therapy schedule was developed 
to maximize the cytotoxic effects of chemotherapeutic 
agents on the tumor cell population by using cell 
synchronization techniques for both regional infusion 


and systemic chemotherapy. The initial infusion or 
oral administration of MTX attempts to synchronize 
most of the tumor cells into the DNA synthesis (S) 
phase. While these cells are trapped in the S phase, 
they are exposed to HU, which is also an S-phase- 
specific agent, and can preferentially destroy a larger 
portion of the tumor cell population, The third part 
of the schedule is to push the surviving cells out of 
the S phase synchronously with folinic acid and into 
another susceptible phase (Gz and/or M phase) where 
VINC is cell-cycle specific. Regional infusion with 
programmed chemotherapy permits a maximum con- 
centration of drugs to reach the tumor mass without 
significant systemic toxicity. Where metastatic disease is 
present beyond the pelvis, it is reasonable to assume 
that the kinetic activity of the distant tumor cell 
behaves in a similar manner to the primary tumor and 
would respond to chemotherapeutic scheduling. Sys- 
temic programmed chemotherapy has the advantage 
of prolonged outpatient usage; however, potential 
systemic toxicity becomes a greater problem and often 
doses must be adjusted. 

Several aspects of the material presented here 
should be emphasized. The data regarding cell kinetics 
of human squamous-cell genital carcinoma are pre- 
liminary. Factors considered important clinically, such 
as histologic cell type (i.e., large vs. small, keratinizing 
vs. nonkeratinizing, mature vs. immature), have not 
been investigated with respect to possible kinetic 
differences. The cell generation cycle has been defined 
only as an average estimate since it is possible that in an 
asynchronous cell population there will be considerable 
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variation from one cell to another. Theoretically, if 
each tumor cell had the same generation cycle, one 
course of chemotherapy covering an entire cell cycle 
while utilizing the right cytotoxic agents sequentially 

wshould eliminate the tumor. Although some tumors 
regressed rather dramatically, it is clear that others 
were unresponsive. 

Clinically, the evaluation of patients with squamous- 
cell carcinomas of the genital tract is difficult. Unlike 
patients who have ovarian carcinoma and often have 
readily measurable parameters, such as ascites or 
palpable masses, patients with recurrent or persistent 
squamous-cell cancer often have central disease where 
regression or progression is difficult to evaluate. Also, 
only those patients who have received the full extent of 


conventional therapy in the form of surgery, 


radiotherapy, or both have been selecféd for therapy. 
Another limitation of the current regimen is the 
exclusion of patients in whom there was significant 
impairment of renal or hepatic function since the 
frequency of toxic reactions would be unacceptable. 
Although these studies indicate that rational, pro- 
grammed chemotherapy can, in some instances, modi- 
fy the progression of squamous-cell cancer, this is a 
preliminary report where a limited number of drugs in 
a select group of patientsehas been utilized and is not 
recommended for standard-cltnical usage. It is our aim to 
continue these investigations of rational chemotherapy 
based on continuing research in the cell kinetic and 
pharmacokinetic , characteristics of the tumor cell 
population. 
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Discussion 


Dr. Georce D. Wireanks, Chicago, Illinois. It is 
exciting to read the second installment of this interest- 
ing work being done by Averette and his group in 
Miami. When one analyzes the amount of man hours 
involved in this study one understands the 5 year gap 
since the study of normal tissue kinetics of 1970. This is 
a key work in three important areas; first, the basic cell 
kinetics of normal epithelium, dysplasia, carcinoma in 
situ, and invasive squamous-cell carcinoma of the 
cervix and vulva; second, the effectiveness of local 
infusion vs. systemic chemotherapy in recurrent 
squamous-cell cancers; finally, and perhaps the most 
important practicality, the use of these cell kinetic 
observations in the programming of chemothera- 
putic drug regimens for the treatment of gynecologic 
cancers. 

In spite of a wealth of data on cell kinetics from in 
vitro systems and from animal in vivo systems, little 
information has been accumulated in human in vivo 
systems because of the problem of the amount of 
radioactive material needed to label the cells. In a 
recent'report using somewhat different techniques, 
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Nitze, Ganzer, and „Vosteen' in Frankfurt studied the 


‘cell kinetics of patients with ENT squamous lesions and 


used these data in programming radiation therapy. 
Their study corroborates moft of the observations of 
Dr. Averette. They “found that both normal and 
malignant tissues could be synchronized equally well 
and that after synchronization no differences occur , 
between normal and malignant tissues in the timing of ° 
the cycle phases. They also had a remarkable 50 per 
cent long-term survival rate of these advanced lesions. 
Averette found rather similar times in S, Gz, and M i 
phases of the cycle of normal and malignant cells, with 
the difference in the total cycle time found between 
normal and malignant cells being a decrease in the G; 
phase in the malignant cells. Two interesting ancillary 
observations made in this study have been supported by 
in vitro observations on human cervical epithelium in | 
both Richart’s and our laboratories. These are that CS“ 
seems to behave in a manner intermediate between 
normal and invasive tissues and that the time in mitosis 
is longer in CIS than in ħormal epithelial cells. 
Averette’s calculated time in mitosis is shorter than that 
observed by others in similar studies and in our actual 
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observations by time lapse cinematography in vitro. 
This is a minor point. The more important times of 
S and G, are consistent with other studies in the 
literature. 

Averette’s studies were performed in the surfaces of 
the tumors and from specific areas. Have samples been 
taken from any metastatic lesions to see if these cells 
behave similarly and do samples from several areas of 
the same tumor behave in a similar fashion? 

The question of the effectiveness of local infusjon vs. 
systemic chemotherapy apparently is still open from 
the data presented. Is Dr. Averette’s group still using 
arterial infusion? His results of the two long-term cures 
with this technique, and the relatively low complication 
rate presented, seem somewhat at.odds with other 
observations in the literature. Do the authors have any 
data on infusion therapy not given using the kinetic 
techniques for comparison? Was the three-drug regi- 
men used on the last 15 patients more effective than’ 
the initial one- or two-drug regimens? 

The use of the programming of systemic 
chemotherapy with the cell cycle kinetics seemed to be 
effective in the tissue studies. The survival curves of 
those patients that responded seem different from 


tHose that did not respond or had no treatment. Would , 


Dr. Averette comment on any statistical analysis of this 
difference? : g 
Finally, I think Dr. Averette and his group should be 


* commended for their persistence in this important 


work. We, as gynecologists, should capitalize on this 
work and institute programmed studies in the use’ of 
*both chemotherapy and radiation therapy on less 
advanced gynecologic malignancies in a large coopera- 
tive study. 
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Dr. James H. NELSON, JR., Brooklyn, New York. The 
cell generation time method which Dr. Averette has 
described concerns me from a technical standpoint. 
“First of all, a 0.1 mm. fluid volume is quite small and 
a 4 mm. punch biopsy is relatively large. Could Dr. 
Averette be certain of the diffusion of the injected fluid 
and did he take more than one biopsy from the same 
cervix or the same tumor after a single injection? 

I realize that with the long half-life of tritium one 

* could not afford to inject the material intravenously or 
intra-arteriorly in any significant amount. | 

A fine point in the description of technique: I 
wonder. why Dr. Averette did not infuse saliné between 
courses to maintain patency of the catheter rather than 
a glucose solution. Glucose carries greater risk of 
infection, but also saline would prevent obstruction of 
the catheter by a clot. ` 
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What is the dose of methotrexate actually infused? 
The 15 mg. given in the paper I received does not seem 
to be a very high dose, since doses higher than that are 
routinely used in the treatment of malignant tropho- 
blastic lesions. There was also a contradictory state- 
ment in the paper concerning how often courses were 
given. On one page it was stated that a course was 
repeated every 48 hours, while on the next page it was 
indicated that the course of therapy was repeated every 
3 weeks. 

The difference between groups of responses seems 
too finely drawn to be accurate. For example, the 
difference between a 50 per cent reduction in size of 
the tumor and 25 per cent reduction in size seems as 
though, at the very best, it would have to be an 
estimate. Of course, it may be that Dr. Averette is 
measuring this by some more objective means, such as 
sonography, but no mention was made in the paper of 
such methods. 

As one reads the results, the success rate is not 
overwhelming but it must be remembered that the 
patients selected for this study had all received 
conventional therapy and were classified as terminal 
patients or patients for whom no other therapy was 
available. When placed in that context, even two 
long-term survivors of 7 and 8 years must be viewed 
with some interest and, indeed, they are impressive. 

A complication mentioned in one of these long-term 
survivors was that of vaginal stenosis and I wonder 
if Dr. Averette thought that it was due to the chemo- 
therapy? 

It occurred to me as I read this paper that most of 
the patients had had radiation therapy, which we all 
know is an extremely destructive form of treatment. 
Dr. Averette himself mentioned the fact that due to the 
fibrosis secondary to radiotherapy it may be that the 
chemotherapeutic agents were not actually delivered to 
the tumor bed in concentrated levels. In the late 1950's 
and early 1960’s, when we were doing a lot of 
intra-arterial] chemotherapy, fluorescein was injected 
through the catheter and the area supplied by the 
artery injected was viewed with an ultraviolet light 
to see if the area fluoresced. In this way one could 
determine whether or not the catheter was properly 
placed and also whether, in fact, the arterial system was. 
patent. If the area fluoresced one could be certain the 
agents to be infused would reach the tumor under 
treatment. Dr. Averette does not mention this any- 
where in the paper and I wonder if he has used this 
method to determine whether or not his agents are 
getting to.the tumor. If he has not done that, I would 
recommend it to him in the future because it might 
very well correlate with the ultimate response. In other 
words, it might explain in part why some patients are 
complete failures with progression of the tumor under 
treatment while others give good remissions. . 

The approach is well thought out and the work 
carefully done. While I might question the definitions 
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of response, an attempt has been made to document 
the results in an objective manner. The attempt to use 
chemotherapy in a more rational way is also a most 
desirable step in the right direction. 

Dr. Bruce H. Druxxer, Detroit, Michigan. Dr. 
Averette and his colleagues’ detailed study moves the 
modality of chemotherapy to a practical area. 

Two question arise, one speculative and the other 
inquiring. 

Is it feasible to consider dose reduction with triple 
therapy based on the high cell labeling index seen 
following methotrexate treatment? Potentially this 
would produce less alteration in the patient’s remain- 
ing immunity as well as reduction in the toxic side 
effects. It would appear that the dosage of the 
chemotherapeutic agents utilized in the study is equal 
to that which would be utilized if each was used alone. 

Second, although this was not mentioned in the 
paper, has Dr. Averette had an opportunity to study 
any patients who had been given adriamycin by means 
of autoradiography? On the basis of Dr. Pattillo’s work, 
one might find a high degree of labeling with 
adriamycin. 

Dr. AVERETTE (Closing). Drs. Nelson and Wilbanks 
raised the question regarding possible cell kinetic 
differences between primary tumors and metastatic 
lesions. Thus far, we have found no difference be- 
tween primary cervical squamous cancer that has ex- 
tended to the vulva or vulvar carcinoma that has 
extended to the groin. I think it is important to 
recognize that what we are measuring really is a rough 
estimate of the average cell generation -cycle in an 
asynchronous cell population. Also, it was questioned 
whether or not we found differences in kinetic activity 
in different parts of the same tumor. With our local 
injection technique we infiltrated the tumor in multiple 
areas and we found no uptake of labeled thymidine in 
areas of necrosis, as might be expected. Also, in areas 
where there apparently were viable tumor cells, we 
could detect no uptake in some areas and active 
incorporation in other areas. 

Possibly the injected thymidine did not reach ail of 
the tumor cells, or the viable nonlabeled cells were in 
the G, or nonactive clonogenic population. However, 
our studies have been confined to areas within the 
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tumor showing active uptake of thymidine#T fis seems 
reasonable, since our aim is to ‘study the actively 
dividing tumor cells so that we can program therapy 
based upon the proliferative compartments within the 
tumor. 

With respect to systemic vs. infusion chemotherapy, 
I do not think we have treated enough patients to 
determine which technique is best. Certainly infusion is 
more complicated, requiring hospitalization for pro- - 
longed periods. In general, large tumors confined to 
the pelvis were treated by pelvic infusion and patients 
with disseminated diseas® were treated systemically. 

Dr. Nelson raised the question of vaginal stenosis in 
the patient treated first for vaginal carcinoma by 
radiotherapy and later by infusion chemotherapy. I 
think there is no doubt that stenosis was due to 
radiotherapy since she was treated rather radically with 
radiation prior to recurrence and chemotherapy. 

We have not used fluoroescence to determine 
infusate distribution. Instead, we utilize pelvic ar- 
teriography as well as a scan of the pelvis following a 
slow drip infusion of macroaggregates of radioiodin- ° 
ated human serum albumin. Unfortunately, at times 
we do find poor infusion in areas where there is active 
tumor associated with extensive radiation fibrosis. e 

Drs. Wilbanks and Nelson commented on our 
methods for evaluating clinical response to chemo- 
therapy. Certainly it is difficult to accurately judge 
objectively and subjectively response to treatment, 
especially with squamous carcinoma of the” pelvis. 
Usually we did not have large tumor masses or ascites 
that could be measured as one might do with ovarian 
cancer. However, we made the best observations that 
we could with the disease that we were treating. Our 


. method for analysis of the survival curve was based 


on the life-table method of Cutler and Edderer. ot 

Dr. Drukker mentioned the possibility’ of reducing 
the total dose of drugs after initialesynchronization. 
This might be possible. However, severe toxicity 
occurred usually in the early phase of the study when 
we treated patients with compromised renal or hepatic. 
function. Adriamycin has been used on several occa- 
sions recently but we have no conclusions regarding 
the drug at this time. à 
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‘CHtdlogy and colposcopy in the diagnosis 
and management of preclinical 
carcinoma of the cervix uteri: 


A learning experience 


HAROLD M. M. YOVELL, M.D. 
PETRA BANOGAN, M.D. 
ARTEMIS D. NASH, M.D. 
New York, New York . 


This report presents a learning experience in the use of colposcopy in the management of 
254 patients consecutively and personally studied in‘whom one or more Papanicolaou 

e smears suggested a cervical intraepithelial neoplasia or early invasive carcinoma. The 
accuracy of cytology in predicting the degree of cervical intraepithelial neoplasia and 
early invasive carcinoma, within the limits of confidence of the laboratory, was 84: 5 per 
cent. The accuracy of the colposcopic impression, within the limits of confidence, was 83.5 
per cent. When only those lesions that could be satisfactorily examined were considered, 
the accuracy of the colposcopic interpretation within the limits of confidence was found to 
be 96.4 per cent. Neoplastic lesions limited to the ectocervix, and lesions that extended 
from the ebtocervix into the lower portion of the endocervical canal and lesions limited to 


the canal were significantly related to the age of the patient. Of the total group of 254 
e patients examined, 45 patients (17.7 per cent) were subjected to a diagnostic cone Nene: 


. 


. i k 
THE INCREASING accuracy achieved by exfoliative 
cytology over the past two decades in predicting. 
-epithelial neoplastic changes in the uterine cervix is 
well recognized. As a result of this phenomenon the 
increased use of the diagnostic còne biopsy to obtain a 
histologic ‘diagnosis has also occurred. It has been well 

, established, however, that a cone biopsy is not to be 

~- ‘regarded as a benign procedure since it is often 

associated with a significant degree of surgical morbid- 
ity and jeopardy to future childbearing. Moreover, 
. when a diagnostic cone. biopsy is performed because of 
a suspicious or positive Papanicolaou smear, in the 
absence of any gross or suspicious overt lesion on the 
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cervix, the incidence of finding an invasive carcinoma 
requiring radical therapy is small, usually in the range 
of 4 to 5 per cent. ™4 l 

With the introduction of the colposcope in this 
country and of exfoliative cytology in Europe over 20 
years ago, reports comparing the effectiveness of the 
combined use of these two methods of screening for 
cervical cancer began to appear in the literature. 
These comparative studies substantiated that it was 
possible to pinpoint accurately the area of abnormal 
cervical epithelium by colposcopic examination for the 
selection of the biopsy site. 

In 1971 Coppleson and associates” SRO? a 
classic monograph entitled Colposcopy and a year later 
Kolstad. and Stafl® published a superb Atlas of Colpo- 
scopy. Thus there appeared for the first time in the 
more recent English literature two ‘authoritative 
treatises on colposcopy and its application in the 
understanding and ‘diagnosis of cervical neoplasia 
from which the interested gynecologist could learn the 
basic principles involved in the clinical application of 
colposcopy. : 

The purpose of this report is to present our learning 
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experience in the first 3 years in the combined use of 
cytology and colposcopy in the diagnosis of cervical 
intraepithelial neoplasia (CIN) and early invasive 
carcinoma and to evaluate the individual and com- 
bined accuracy of these well-established modalities in 
predicting the histologic diagnosis of cervical 
dysplasias, carcinoma in situ, and early invasive car- 
cinoma of the'cervix. The management and end results 
of the first 254 patients consecutively seen and 
personally studied in a dysplasia clinic, in whom a 
cytologic diagnosis suggestive of cervical dysplasia, 
carcinoma in situ (CIS), microinvasive carcinoma 
(MIC), or invasive carcinoma (IC) was made, will also 
be presented. 


Material and methods 

Dysplasia clinic, selection of patients, and popula- 
tion group. In September, 1971, a weekly cervical 
dysplasia clinic was organized as part of the Tumor 
Service of Woman’s Hospital, to which all patients with 
a grossly benign cervix and at least one and usually 
two or more Papanicolaou smears suggestive of cervi- 
cal intraepithelial neoplasia or invasive cancer were re- 
ferred for colposcopic examination and evaluation. 

The patients served in this clinic were from an inner 
city population group. Less than 6 per cent of the 
patients comprising this report were private patients 
referred by members of the attending staff. The 
cytologic profile of the population ‘served in the 
general obstetrics and gynecology clinics is shown in 
Fig. 1. The majority of patients were derived from the 
group of patients in whom a “suspicious” or “positive” 
Papanicolaou smear had been obtained. 

Colposcopic examination. Each colposcopic exami- 
nation included a repeat smear, the application of 3 
per cent acetic acid to the cervix, the use of the green 
filter and a colposcopic magnification of 16x, or more 
when indicated, as well as the use of the Schiller stain to 
the cervix and upper vagina when the colposcopic 
findings were grossly at variance with the ORE 
impression. 

Histologic diagnosis. Final histologic diagnoses 
were obtained by either a colposcopically directed 
biopsy or a cone biopsy, or both. If the upper limits of a 
colposcopic abnormal area extended into the canal, 
beyond the limits of the examination, the patient was 
admitted to hospital for a repeat colposcopic examina- 
tion, including a Schiller test, a cone biopsy, and a 
fractional curettage in the operating room. An en- 
docervical curettage (ECC) was rarely performed in 
this study because of the inability to distinguish with 
sufficient accuracy the depth of invasion of the 
neoplastic process, if it existed, and the prolonged time 
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Fig. 1. The cytologic impression in 42,803 cervical Papa- 
nicolaou smears eramincd ina4 year period from 1971 to . 
1974. 


required for the endocervical epithelium to regenerate 
before a useful diagnostic cone could be performed. , 
Cone biopsies were processed by the method “de- 
scribed and perfected by Burghardt’ but modified to 
guit the demands 8f a busy, routine diagnostic labora- 
tory. aye 
Management protocol. A‘ patients with an abnor- 
mal cervical cytology were “managed according to a 
previously established protocol based on a preliminary 
study of 135 patients,t and outlined in Fig. 2. The 
definitive treatment of patients with a minor or major 
dysplasia, CIS or MIC was occasionally modified to 
satisfy the emotional or obstetric needs of the patient 
rather than the specific histologic diagnosis. i 
Definitions and limits of confidence. Thre cytology 
reports- “of the Papanicolaou smears included both.a ` 
descriptive interpretation and a coded cytologic im- 
pression of the most probable histologic diagnosis. Mi- 
nor dysplasia, major dysplasia including CIS or MIC, 
and invasive carcinoma were the three major degrées 
of neoplasia that could be confidently distinguished 
cytologically. When certain obvious, more specific, and 
identifiable cytologic features were present they were 
so described and a more precise impression of the 
probable histologic changes were coded. d 
The diagnosis of the histologic continuum of epithe- l 
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=- Hyst'y indicated indicated 


Fig. 2. Outline of management of patients with abnormal cervical cytology. 


* 


Table I. Frequency of observed colposcopic features in 125 patients whose colposcopic impression agreed precisely 
with histology of directed biopsy ; 





Colposcopic feature 


Focal white lesion 40 64.5 
Surface flat * 62 100.0 

Surface irregular ~ 0 0 

- Atypical B. V, 0 0 
Mosaicism regular 5 8.0 
Mosaicism irregular f 4 6.4 
Mosaicism mixed 10 16.1 
+ p Punctation fine 19 31.0 
Punctation coarse 2 3.2 
Punctation mixed 14 22.5 

e 

ey, . 


‘lial changes associated with CIN were based on the 
same morpholdgic criteria Accepted by most 
pathologists. Both the degree of severity and the 
relative extent of the cellular changes involving a given 
‘segment of epithelium formed the basis for providing a 
semiquantitative and arbitrary division of CIN into 
mild,-moderate, and severe dysplasia, culminating in 
CIS where the entire thickness of the epithelium was 
occupied: by.frankly neoplastic cells. It is emphasized 
that the neoplastic cells in CIS may display varying 
degrees of maturation in the form of keratinization. 
This concept has been widely recognized”! and is at 
variance with an earlier definition of this lesion." 

° No strict histologic definition of MIC has been 
attempted since a wide range in the acceptable depth of 
stromal infiltration exists." Our own criteria tend to 
be more conservative, limiting the depth of acceptable 
invasion closer to 1 mm. as suggested by Nelson and 


~ associates.1® 


It is not always possible with colposcopy to confidently 


Colposcopic impression and histology of directed biopsy 






16 63.0 17 65.4 
21 56.7 2 7.7 
7 19.0 12 46.2 
6 16.2 23 88.5 
0 0 0 0 
9 24,4 4 15.4 
17 46.0 18 69.2 
5 13.5 1 3.8 
2 5.4 2 77 
19 51.3 14 54.0 





predict the precise degree of epithelial neoplasia by the 
appearance of the abnormal epithelium. Because of 
this imprecision, particularly noted in the lesser 
degrees of neoplasia, five colpescopic diagnoses were- 
confidently recognized based on the observed features. 
Minor dysplasia implied a histologic diagnosis-of a mild, 
or mild to moderate, or moderate dysplasia, and a 
major dysplasia implied a histologic diagnosis of moder- 
ate to severe, or severe dysplasia. A colposcopic 
diagnosis of CIS implied either a histologic severe 
dysplasia with foci of CIS or an unqualified CIS. 
Colposcopic diagnosis of MIC and IC implied the same 
as their histologic counterpart. 

A correct colposcopic diagnosis within the limits of 
confidence permitted the inclusion of one degree more 
or less of histologic neoplasia. 


Results 


Age of patients. The mean age of the total group of 
221 patients with CIN, MIC, and IC was 33.6 years. 
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AGE (YEARS) 














MIN MAJ cls MIC 
DYSP DYSP : 
N= 67 35 91 2l 7 22l 


HISTOLOGIC DIAGNOSIS 


Fig. 3. Mean age of 22] patients with CIN and IC grouped 
according to histologic diagnosis. 


Table II. Management and end results of primary 
treatment of 214 patients with CIN and MIC 











Cytology (at 6 mo.) 





Management LFU* (at 6 mo.) 


Minor dysplasia: f 
Biopsy only 10 zee 5 
(N = 17) 
Cautery/cryo. 39 1a 1 
(N = 41) 
Cone biopsy 8 oO T 
(N = 9) 
Total 57 3 7 
(N = 67) (85.0%) (4.5%) (10.5%) 
Major dysplasia: 
Biopsy only I ł ; l 
(N = 3)° 
Cautery/cryo. 12 24 l 
(N = 15) . 
Cone biopsy 14 le 0 
(N = 15) 
Hysterectomy 2 0 0 
(N = 2) 
Total 29 4 2 
(N = 35) (82.8%) (11.4%) (5.8%) 


*LFU, lost to follow-up. 

“Two patients, cone at 3 months, minimum dysplasia. 
One patient, refused treatment. 

“Three patients, refused treatment. _ 

“Two patients, cone biopsy at 4 months. 


*One patient, negative cytology at 5 months, abnormal 
cytology at 6 months. 


‘Four patients, refused treatment. 


"Two patients, abnormal cytology at 3 and 4 months; 
hysterectomy; no CIN. 


"Two patients, abnormal cytology at 2 and 4 months when 
LFU. 


'Three patients, refused treatment. 
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PERCENT 








ONE _ TWO THREE FOUR 
i : OR MORE 
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NUMBER OF 'PAP' SMEARS 


Fig. 4. The accuracy of the cytologic impression related to the 
number of abnormal Papanicolaou smears (254 patients). 


Table Il—contd 












Cytology (at 6 me.) 


CIs: i P 
Biopsy only — — 4f . 
iN = 4) ‘i 
Cautery/cryo. 4. 25. "0 
“IN = 6) . 
Cone biopsy 30 0+? E EP 
(N = 35) , 
Hysterectomy 36 0 : 10 
(N = 46) = . 
‘+ Total 70 2+ 19 
(N =91) (76.9%) (2.2%+) . (20.9%) Aa 
MIC: s = 
Cone only 3 0 © 0 
(N = 3)! g 
Hysterectomy 18 o © 0 
Total 21 0 0 E 
(N=21) (100.0%) 
Total 177 9+ 28 
(N=214) (82.7%) (4.2%) (13.1%) 


. 
. 


Fig. 3 shows the mean age of patients according to th 
category of neoplasia and indicates the increase in 
mean age with each increase in degree of neoplasia. 7 
Colposcopic features and their significance “in 
establishing a colposcopic impression. The more 
commonly observed colposcopic features and the 
frequency with which they were seen, according to the 
degree of histologic neoplasia in 125 patients whose 
colposcopic impression agreed precisely with the ° 
histologic diagnosis, are shown in Table I. Flat white 
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COLPOSCOPY 


CORRECT 
INCORRECT 





80+ 
= eod 
Š 60 
€ 
È 40] 
P] 
BENIGN MIN MAJ IC TOTAL BENIGN MIN MAJ IC TOTAL 
DYSP DYSP 7 DYSP DYSP 
+Cls +ClIs 
+ Mic +MIC 
. N= 33 67 147 7 254 33 67 147 7 254 
3 HISTOLOGIC DIAGNOSIS 


Fig. 5. Comparative accuracy of cytology and 
. patients with abnormal Papanicolaou smears. 


lesions with no abnormal surface or blood vessels, or 
that showed a regular mosaic pattern with or without 
fine punctation, usually indicated a benign or minor 
dysplastic lesion. White lesions with an irregular 


e 2 
` surface and abnormal, nonbranching, surface blood 


vessels, with or “without a mixed mosaic pattern or a 
mixed “type of punctation, were associated more 
frequently with the more advanced degrees of neo- 


plasia. Nonbranching blood vessels running parallel 


along an irregular, densely white epithelium were the 
most consistently observed features associated with a 


~ microinvasive or invasive carcinoma. š 


Papanicolaou smear correctly predicted within the 
limits of confidence of the cytologist the histologic 
diagnosis in 198 (77.8 per cent) of the total group of 
254 patients. Of the 221 patients with dysplasia, CIS, 
‘MIC, or IC, however, the cytology report correctly 
predicted the histologic diagnosis in 84.5 per cent of 
patiertts. Thirty-three patients had a benign cervical 
lesion, 28 of whom had a cytologic impression consis- 
tent withta minor or major dysplasia. Most of these 
smears were noted to have an inflammatory type of 
cellular atypia that was indistinguishable from dysplas- 
tic cellular changes. 
a Fig. 4 indicates a 5 per cent increase in accuracy of 
thé cytologic impressien between the first and second 
abnormal smear. No apparent increase in the accuracy 
of the Papanicolaou smear occurred with subsequent 
smears. ` 

Accuracy of colposcopic impression. Of the 254 


~" patients examined, the colposcopic impression, within 


' 


éolposcopy in the diagnosis of CIN and IC in 254 


the limits of confidence, agreed with the histologic 
diagnosis in 212 patients (83.5 per cent) and precisely 
. agreed with the histologic diagnosis in 114 patients 
(53.8 per cent). In 34 patients the lesion was either 
limited to the endocervical canal (17 patients) or 
extended far into the canal beyond colposcopic vision 
(17 patients). If these unsatisfactory examinations were 
excluded from the analysis the colposcopic impression 
in the remaining 220 patients examined would be 96.4 
per cent correct. 
The comparative accuracy of the cytologic and 
+  colposcopic impressions, grouped according to the 
three degrees of neoplasia confidently recognized 
cytologically, are seen in Fig 5. 

Colposcopic site of lesion. The frequency with 
which the four degrees of colposcopic neoplasia were 
found on the ectocervix or in the canal, or both, is seen 
in Fig. 6. The percentage distribution of the four 
degrees of neoplasia in the 103 patients whose lesions 
were limited to the ectocervix and the 94 patients’ 
whose lesions extended into the lower canal was 
significant (X? = 41.47; p < 0.01). 

The difference in the ages of the patients whose 
lesions were limited to the ectocervix, and whose lesion 
extended into the canal, and whose lesions were limited 
to the canal, were also found to be significantly 
different (p < 0.01). These data are shown in Fig. 7, 
where a gradual shift toward an older age group of 
patients is observed when the lesion is limited to the 
endocervical canal. 

Cytologic, colposcopic, and histologic diagnosis of 
CIN and MIC in pregnancy. There were 31 pregnant 
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MIN MAJ CIS MIC MIN MAJ CIS MIC 
DYSP DYSP 


MIN MAJ CIS MIC 
DYSP DYSP 


DYSP DYSP 
N= 53 20 26 4 i3 13 52 16 1 2 B 1 
ECTOCERVIX ECTOCERVIX & ENDOCERVIX 
LOWER CANAL 
{LINITS SEEN} ILIMITS NOT SEEN) {NOT SEEN) 


Fig. 6. Site of lesion as determined by colposcopic examina- 
tion in 214 patients with CIN and MIC. 


patients in the total group of 254 patients whose 
Papanicolaou smear indicated an intraepithelial or 
early invasive neoplastic process. Cytologically eight 
patients were overdiagnosed and one patient was 
underdiagnosed by two or more degrees of neoplasia. 
The Papanicolaou smears in the remaining 22 patients 
(71.0 per cent) were correctly interpreted within one 
degree of histologic neoplasia. The colposcopic lesion 
in four patients was underinterpreted by two or more 
degrees of neoplasia and interpreted correctly within 
one degree of neoplasia in the remaining 27 patients 
(&7.1 per cent). 


Management and end results 


The management and end results of the 214 patients 
with CIN and MIC are outlined in Table II. Minor 
dysplastic lesions were definitively treated with 
cryosurgery in preference to cauterization in the 
majority of patients in this study. 

Major dysplastic lesions were similarly treated but 
with a more liberal use of cone biopsy when there was 
any doubt of the extent or possible degree of neoplasia. 

Carcinoma in ‘situ was treated preferentially by 
therapeutic conization or extrafascial abdominal hys- 
terectomy or vaginal hysterectomy, depending upon 
the patient’s age and her reproductive desires. Six 
patients accepted only cryosurgery as their treatment, 
two of whom later accepted a hysterectomy at 3 and 4 
months, respectively. 

Patients with microinvasive cancer were invariably 
recommended to have a hysterectomy. Three patients 
underwent a therapeutic conization for what was 
thought to be CIS and were found to have MIC in the 
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Fig. 7. Age distribution, mean age, and median ageeof 214 


NUMBER OF PATIENTS PER 5-YEAR AGE INTERVAL 


patients with CIN and MIC grouped according to site of 


lesion. 


specimen. All three refused hysterectomy witlt the 
knowledge that all margins of the cone were free of the 
disease. ` 

Patients who continued to have an abnormal 
Papanicolaou smear 6 months after treatment were | 
considered to be still at risk and not “cured” of their 
disease. The absolute “cure” rate in the group of 214 
patients with cervical dysplasia, CIS, ‘and MIC, was 
achieved following initial treatment in 177 pati&nts 
(82.7 per cent). There were 181 patients who accepted 

. the treatment accofding to the protocol established for 
this study and 159 of these patients (87.9 per cent 
were cytologically negative at 6 months or more. 

The management 4nd end'results of the 26 pregnant 
patients with cervical intraepithelial neoplasia or mi- 
croinvasive disease are summarized in Table III. An, 
absolute “cure” rate was achieved in 20 patients (76.9 ° 
per cent) as determined by a negative cytologic 
examination at 6 months after treatment. - 

Cone biopsies. In the total group of 254 patients- 
colposcoped because of cytologic evidence suggestive 
of CIN or early invasive disease, 77 patients (30.3 per 
cent) were referred for therapeutic conizations and 45 
patients (17.7 per cent) for diagnostic conizations. The 
type of cone performed and the subsequent manage- 
ment according to the histologic, diagnosis are seenin™ 
Table IV. Eight patients had their uterus removed 
following conization because of involved surgical 
margins in the cone biopsy and the remaining 26 
patients underwent a hysterectomy either because of 
the severity of their neoplasia or for other indications. 
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Table II. Management of pregnancy and end results of primary treatment of 26 pregnant patients with CIN 
and MIC 





. Histologic 
Diagnosis 





Minor dysplasia (N = 8) 1 T 
Major dysplasia (N = 7) 2 5 
CIS (N = 8) l 7% 
MIC (N = 3) Br 22 l 
Total (N = 26) 7.6 20 


*Two patients, no treatment; spontaneous regression. 
bOne patient, no treatment. > i 
One patient, no treatment; spontaneous regression. 


Management 








Lost to 
follow-up 


CIN-MIC 
Rx./No. Pts. 













Caut.—2/cryo,—3 68 0 2 
Cryo.—3/hyst.—2 5e 14 1» 
Cone—2/hyst.—6 6 le 1 
Hyst.—3 2 LA 2 
20 2. 4 
(76.9%) (7.7%) (15.4%) 





4Qne patient, coñe biopsy 4 months after cryosurgery, in follow-up. 


3 $ e $ ; oe 
*One patient, only cone biopsy in pregnancy (4 months); margins not free “minor dysplasia”; refused treatment. 
' e 


Table ¥V. Type of cone biopsy and number of subsequent hysterectomies performed for disease in 122 patients 


e with CIN, MIC and IC 







. Cone biopsy 













Total cone 





Hysterectomy Hysterectomy 
diagnosis No. for disease ~ No. for disease biopsies 

Minor dysplasia 5 0 5 0 10 

Major dysplasia 12 1 6 2 18 

. CIS 54 10 21 5 75 
MIC: 68 5 123 10 18 

ic 0 0 vi A z 

Total à 77 16`. 45 18 122 

at Boy (63.1%) (20.7%) z (36.8%) (40.0%) 








A “Three patients, refused hysterectomy. 


P are 
nm Comment 


in the 31 pregnant patients (87.1 per cent) in this study 


This study has emphasized the value and accuracy of 
colposcopy in determining the degree and site of 
preclinical cervical neoplasia that has been suggested 
by an abnormal Papanicolaou smear. When used as an 
intermediate diagnostic step between cytology and 
tissue diagnosis it is capable of refining the clinician’s 
evaluation and therapeutic management of patients 
with early neoplastic lesions of the cervix. , 

The celposcopic impression in the group of 254 
patients was grossly overdiagnosed in 6 patients (2.3 
per cent) and underdiagnosed in 36 patients (14.2 per 
cent). The total error of 16.5 per cent of the 
colposcopic impressions in this study is comparable to 
thé 15.0 per cent error rate reported in a larger 
study. 

The colposcopic examination of the ectocervix and 
lower cervical canal is greatly facilitated in pregnancy 
because of the physiologic eversion of the lower 

* cervical canal that occurs at this time. It is suggested 
” that the greater accuracy of the colposcopic impression 


compared to that of the group of 254 patients as a 
whole (83.5 per cent) is due to the increased visibility of 
the epithelium at risk seen in the pregnant patient. 

It was of some interest to visually confirm the 
well-documented colposcopic and colpomicroscopic 
observations of others™ 7% ?3 that CIN is significantly 
limited to the transformation zone on the ectocervix in 
a younger age group and is observed extending into 
the lower end of the endocervical canal in an older age 
group and is limited to the endocervical canal in a still 
older group. The mean age difference between 
patients with lesions limited to the ectocervix and 
patients with lesions extending into the endocervical 
canal was 5.5 years, whereas the mean age difference 
between the later group and patients with the lesions 
limited to the canal was 11.6 years. 

In the total group of 254 patients, 45 patients (17.7 
per cent) were subjected to a diagnostic cone biopsy, of 
which a few were also therapeutic and 77 patients (30.3 
per cent) were treated by a therapeutic cone biopsy, 


= 
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some of which were also diagnostic. The point to 
emphasize is that only 122 (48.0 per cent) of patients 
received a cone biopsy, which is an incidence rate 
similar to those of other comparable series”. ™ 

œ Without colposcopy it is estimated that a great majority 
cf the 254 patients would have been subjected to a 
conization and all the inherent complications as- 
sociated with this procedure. 

The absolute “cure” rate of 82.7 per cent of the 214 
patients with CIN or MIC, as determined only for the 
purpose of this report by at least one negative cytologic 
examination within 6 months following initial treat- 
ment, is undoubtedly influenced by the 28 patients who 
were lost to follow-up. Four of these patients were 
among the |] patients that refused any treatment and 
presumably still have their disease. Nine patients witha 
known abnormal Papanicolaou smear, most of whom 
suggested atypia, are still in follow-up and either have 
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Discussion 

Dr. Georce A. Haun, Philadelphia, Pennsylvania. 
Dr. Tovell and his co-authors have investigated a 
group of 254 patients in whom cytologic smears 
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been retreated, have been definitively treat, or have 
become cytologically negative. : 

Ideally, we believe that all patients treated for a CIN 
and MIC should be followed both cytologically and 
colposcopically every 3 or 4 months for 1 year and 
every 4 or 6 months in the second year and once a year 
thereafter. Although our experience has not been as 


extensive as others, the pattern of treatment and the . 


intensive follow-up care for a minimum of two years, as 
suggested by more experienced investigators’® who 
have observed no recurrence up to seven years in 
patients who have been free of their disease for 24 
months following treatment, seems reasonable. 


The authors wish to acknowledge-the assistance of 
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vessels, ant punctation. In those patients where the 
lesion was completely visualized by the colposcope a 
creditable 96.4 per cent accuracy was obtained. 

My own experience with the colposcope dates back to 
the early 1950’s when Dr. Karl Bolten, from the 
University of Bonn and a protege of Dr. Heinrich 
Martius (formerly of Gottingen), came to Jefferson 
Hospital with the sponsorship of Dr. Lewis Scheffey. In 
an early publication Scheffey and Lang! cited the 
advantages of colposcopy as (1) rapid screening of the 
portio of the cervix uteri (3) localization of abnormal 
epithelial patterns for further analysis by cytologic or 
histologic means (3) the avoidance in some cases of the 
“circular” or “cone” type biopsy of the cervix when 
seemingly benign changes are noted by colposcopic 
examination in the presence of grossly suspicious 
areas. The médjor disadvantages were listed as .the 
expense of the instrument $19750.00 and the amount 
of time necessary ‘to perform a proper examination. * 

In the same era Hahn? mentioned that colposcopy is 
not intended to take the place of cytologic smears or 
biopsy, but supplement them, serving as a link between 
clinical appearance of the cervix, cytologic study of 
cellular material, and histologic examination of excised 
tissue. 


In a study of 6,870 patients Held and associates? ` 


approximated the time devoted by physicians and 
laboratory personnel to be 25 minutes per patient for 
colposcopy and 11 minutes per patient for cytologic 
screening. In this series of screening examination 39 
microinvasive and in situ carcinomas were detected. 

Has Dr. Tovell considered the possibility of para- 
médical aid in colposcopy? I question the use of a 6 
month period as a follow-up of patients with cervical 
neoplasia particularly with a loss bf 13.1 per cent of. 
the patients to follow-up. 

Surgery, electrocoagulation, and cryotherapy are 
effective methods of marfaging cervical dysplasias and 
in situ amd microinvasive carcinona of the cervix. 
Another’ mode of treatment which is being used more 
? often is the carbon dioxide laser beam as descmited by 
Bellina.‘ 

It will be interesting to know the E fate of 
the patients with carcinoma in situ who still had 


‘abnormal smears 6 months after treatment. Further 


comment in regard to endocervical curettage also 
seems in order. 

Dr. Tovell has demonstrated the research, teaching, 
and clinical value of a planned colposcopic study in 
conjunction with cytologic screening and indicated 
“surgical procedure. 

In this age, when many medical meetings are 
engulfed by a plethora of ‘basic chemical and 
physiologic presentations, it is refreshing to read and 
hear a sound clinical paper. 
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Dr. WituiaM C. Keerret, lowa City, Iowa. The value 
of cytology in the detection of asymptomatic neoplasia 
in a normal-appearing cervix has been well substan- 
tiated. Until recently conization has been considered an 
ideal method of obtaining representative tissue for 
diagnosis, thus eliminating the possibility of inadver- 
tently treating an invasive cervical carcinoma by total 
hysterectomy. Because of the complications and ex- 
pense of conization there has been increasing interest 
in finding an accurate, simple method of obtaining 
tissue sampling. 

Dr. Tovell and his co-authors, as have others, have 
demonstrated by using a combination of cytology and 
colposcopic-directed biopsy that the number of coniza- 
tions can be materially reduced. In their series 48 per 
cent of the patients received a cone biopsy, 17.7 per 
cent for diagnostic reasons because the squamocolum- 
nar junction was not visualized, and 30.3 per cent were 
treated by a therapeutic conization. In a similar study 
in our department of 432 patients, 27 per cent received 
a cone biopsy, of which 21.7 per cent were diagnostic. 
In a teaching setting a colposcopic clinic also provides 
an ideal method of instructing the residents and 
medical students in the value of the technique. 

There are conflicting figures noted in the paper 
regarding the accuracy of cytology in predicting 
histologic changes. In the summary cytology was stated 
to be 84.3 per cent accurate while in the text of the 
paper it was reported to be 77.8 per cent. This latter 
figure would agree with our experience where the 


‘degree of accuracy was 73.5 per cent. However, if one 


includes only the more severe forms of dysplasia the 
accuracy of cytology in predicting the types of change 
was 84.5 per cent and in our series 85.8 per cent. 

In patients showing cytologic evidence of mild atypia 
or dysplasia, the colposcopic-directed biopsy is more 
accurate in predicting the correct histologic change, 
whereas in patients with the more severe cytologic 
changes the cytology is nearly as accurate as the biopsy. 
There seems to be a tendency among some cytologists 
to over read slides in order to alert the clinician when 
the cytologic interpretation is distorted by inflamma- 
tory changes. In our study of 473 patients, 220 patients 
were referred to us because of an abnormal cytology. 
In 72 patients or 32.7 per cent of the series our 
cytology was interpreted as normal. In 21 patients or 
10 per cent our cytology was more severe than the 
outside interpretation. 1 wonder if Dr. Tovell would 
comment if they encountered similar discrepancies in 
comparing outside cytology with their own? 

The authors have made an interesting and extremely 
important observation that the extension of in- 
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traepithelial neoplasia into the endocervical canal was 
related to patient age. The mean age difference 
between patients with lesions limited to the ectocervix 
and patients with lesions beginning to extend into the 


=, eendocervical canal was 5.5 years, while the mean age 


difference between patients with lesions limited only to 
the canal was 11.6 years. I wonder if Dr. Tovell can 
explain why this occurs and also why do certain women 
of advanced age develop invasive cervical cancer 
without the antecedent evidence of the previous 
cervical neoplasia? 

I was not impressed with the author’s attempt to 
correlate colposcopic impressions with histologic diag- 
nosis despite the 83.5 per cent over-all accuracy. The 
colposcopist who has prior knowledge of the cytology 
has a marked advantage in predicting the type of 
change. A more accurate way of determining such 
correlations would be to describe the colposcopic 
impression without prior knowledge of the cytologic 
findings. The other area of disagreement is related to 
the statement that the absolute “cure” rate was 82.7 per 
cent as determined by at least one negative cytology 6 
months following definitive treatment. A much longer 
period of follow-up is required before one can speak of 
absolute cure rates. We have seen carcinoma in situ of 
the vagina or invasive cancer develop 5 to 8 years after 
treatment for carcinoma in situ. 

Dr. MicHAEL Newton, Chicago, Illinois. I rise as a 
confirmed enthusiast for colposcopy and a second-class 
historian. I have had dealings with colposcopy for 
many years, and one of the functions of discussants in 
this Society is, I think, to be a historian. Unfortunately, 
Dr. Hahn upstaged me. Dr. Carl Bolten began a 
colposcopy clinic under my direction at the University 
of Mississippi in the early 1960's, and we at that time 
referred to him all patients with abnormal Pap smears. 
When I came to Chicago, Dr. Ray Ortiz and later Dr. 
Sonek have conducted colposcopy clinics on much the 
same lines that Dr. Tovell describes. 

We have noted during a period of years a gradual 
increase in the accuracy of the colposcopic observa- 
tions. I think this is important. In the early days 
colposcopy was, to say the best of it; semirespectable. It 
is becoming respectable now. As a result, our present 
colposcopists have shown a great increase in their 
ability to make specific diagnoses, and pride themselves 
on not missing major lesions. I would agree with the 
comments that every resident that goes through a 
program should learn how to do colposcopy, not a 
very difficult task under adequate instruction. Our 
data over the years confirm the fact that conization 
becomes much less necessary. I think our figures are 
probably lower at the University of Chicago than have 
been mentioned. The specific indications for coniza- 
tion, however, should be remembered. It is an 
operation like any other operation and it has clear-cut 
indications. If you cannot see the endocervix, we do 
not believe that endocervical curettage is sufficient and 
feel that a conization should be done. If there is clear 
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diagreement between the cytologic and e evfposcopic 
findings, then further investigation, usually by coniza- 
tion, has to be undertaken. 

Finally, I would like to commend Dr. Tovell for his 
effort to quantitate the lesions seen under the colpo- 
scope. This fs, I think, an important endeavor because 
in the past statements about punctation and mosaicism 
had not been very easy to document. I would like to ask 
him onë question. In our series of colposcopically 
studied patients we have noted that the lesions 
occurred more often on the anterior and posterior lips 
of the cervix rather thar & the lateral angle. I wonder 
if he made any observations on the site of the lesions 
that he observed. 

Dr. Frirz K. BELLER, Muenster, Germany. I want to 
congratulate the authors for their urfusual approach. 
The comparative value of cytology andolposcopy was 
previously evaluated cemparatively by detection of 
malignancies in a certain population: by either method 
alone and combined. I think there is now agreement 
that by using colposcopic target biopsy one can Save a 
number of patients conization. I do not think we can 
abandon conization entirely, arid I would agree with 
you that certain indications remain. Dr. Khatameeeand 
myself! were the first ones to evaluate target biopsy 


` under the colposcope. We came out with an accuracy of 


80 to 85 per cent, a result which was confirmed by 
many investigators. I feel it is just not good enough if 
we are missing 10 to 15 per cent of microinvasive or e 
invasive cancers. It was therefore our recommendation 
that if target biopsy under the colposcope is less than 
invasive cancer, the patient should have conization to, 
clarify the issue. ` 
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Dr. Tovey (Closing). It must be emphasized that . 
colposcopy does not, and should never compete with - 
exfoliative cytology as a screening method for early 
cervical neoplasia. However, just as the experienced 
cytologist can provide a reasonably accurate interpreta-- 
tion of the histologic changes occurring in the cervical 
epithelium, so can the experienced colposcopist pre- 
dict, with reasonable accuracy, the histologic chahges, 
as well as their extent, occurring on the ectocervix and 
in the lower cervical canal. ; 

One purpose of this learning experience was toe 
compare the diagnostic accuracy’ of cytology with that 
of colposcopy inthe various degrees of cervical 
intraepithelial neoplasia and early invasive carcinoma. 
Admittedly, there is a large amount of bias in favor of 
the colposcopist when he makes his diagnosis based on 
his examination, when he has the descriptive report of 
the Pap smear available to him. Many years ago, 
Professor Navratil and his group® simultaneously 
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studio rer 300 patients, both cytologically and 
colposcopically, and found that both methods were in 
agreement with the histologic diagnoses in 75 per cent 
of patients studied. 

One can debate that it is not important for the 
colposcopist to make a diagnosis, and all that he needs 
to do is to identify the site and the extent of abnormal 
epithelium for both diagnostic and subsequent 
therapeutic purposes. We would subscribe to this 
concept, but would hasten to add that it is much more 
fun and very much more educational in the Under- 
standing of the histopathol6gy of intraepithelial neo- 
plasia, to correlate both the colposcopic and histologic 
changes. 

The question of the two rates of accuracy in our 
colposcopic diagnosis is both valid and pertinent. The 
83.5 per cent accuracy rate applied to the total grpup 
of 254 patients studied and, mcluding the 17 patients 
with lesions confined to the cervical canal, and 
therefore beyond the range of colposcopic vision. If 
these 17 patients were eliminated from the analysis, 
then over 90 per cent of the visible lesions in 237 
patients were correctly diagnosed within the limits of 
confidence of the colposcopist. 

+The employment of trained paramedical personnel 


for colposcopic examinations, including direeted biop- 7 


sies has merit in any large scale cancer screening and 
detection program where a medical manpower short- 
age exists. Indeed, trained personnel are being 
successfully employed for this purpose both in South- 
ern California and Wisconsin, and probably in other 


„ areas in the country. 


“We agree that the 6 month follow-up time indicated 
in this study is too- short to completely evaluate 


. treatment. Optimally, all patientseshould be followed | 
~*~. for at least 2 years, or more, if they had invasive 


disease. It was our policy in this study, and still is, to 


. e ° 


. April 15, 1976 
Am. J. Obstet. Gynecol. 


obtain a Pap smear at 3 and 6 months after treatment. 
Any patient with an “atypical” or “suspicious” smear 
during this time was considered to have persisting 
disease and further evaluation and treatment was 
recommended. Of the 214 patients with dysplasia 
carcinoma in situ, and microinvasive disease, 177 
patients (82.7 per cent) were known to have had 
“negative” Pap smears at 6 months. There were 28 
patients (13.1 per cent) who were lost to follow-up 
before 6 months. Of the remaining nine patients (4.2 
per cent) with abnormal cytologic examinations at 3 
and/or 6 month follow-up, seven were treated more 
vigorously such as by a therpeutic cone or hysterec- 
tomy, and two patients both initially and persistently, 
refused any treatment. 

The 13.1 per cent group of patients who were lost to 
follow-up before 6 months are of obvious concern to 
us. - ; 
I am unable to explain why some neoplastic lesions 
are limited to the endocervical canal, and have had no 
previously documented abnormal cytologic examina- 
tion. Colposcopy, as well as colpomicroscopy have 
taught us that cervical neoplasia is initialed at the 
junction of the original stratified squamous epithelium 
and metaplastic squamous epithelium. Presumably, in 
these cases, the junction of the two types of squamous 
epithelium is in the endocervical canal. 

It was encouraging to learn that other experienced 
colposcopists share a similar dislike, if not distrust for 
the endocervical curettage. Not only have we found the 
tissue samples to be unreliable, but also subject to a 
great deal of misinterpretation. On ‘at least two 
occasions, we underdiagnosed the lesion and sub- 
sequently undertreated the patient. We would much 
prefer to perform a diagnostic cone biopsy and 
fractional curretage, with the knowledge that in some 
cases, the procedures will also be therapeutic. 
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- . Double. trouble: l 
Acute painful cystitis 


FOR THE PAIN . 
Early relief of painful symptoms such as burn- aureus, Proteus mirabilis and, less frequentty, 


ing and pain often associated with urgency and Proteus vulgaris. 





frequency. Appropriate antibacterial therapy: Up to 3 days’ 
FOR THE PATHOGENS therapy with Azo Gantrisin, 4 to 6 tablets Stat., 
` Effective control of susceptible pathogens then 2 tablets q.i.d.; then 11 days with Gantrisin 
such as E. coli, Klebsiella-Aerobacter, Staph. (sulfisoxazole) may be considered. 


Relieve the pain while you eliminate the pathogens. 


-Azo Gantrisin 


(0. 5 an sulfisoxazole and 50 mg phenazopyridine HCl} 





Betore prescribing, please consult complete prod- 
ict information, a summary of which follows. 


Indications: in adults, urinary tract infections 
complicated by pain (primarily cystitis, pyelitis and 
pyelonephritis) due tc susceptible organisms 
(usually E. coli, Klebsieila-Aerobacter, Staphylococcus 
aureus, Proteus mirabilis, and, less frequently, Proteus 
vulgaris} in the absence of obstructive uropathy 
or foreign bodies. 
important Note: Carefully coordinate in vitro sulfona- 
“Made sensitivity tests with bacteriologic and clinical 
response. Add aminobenzoic acid to culture media for 
patients already taking sulfonamides. increasing fre- 
quency of resistant organisms currently is a limitation 
of the usefulness of antibacterial agents including the 
sulfonamides. Blood levels should be measured in 
patients receiving sulfonamides for serious infections, 
since there may be wide variations with identical 
doses; 12 to 15 mg/100 mi is considered optimal for 
serious infections; 20 mg/100 mi should be the maxi- 
fnum total sulfonamide level, as adverse reactions 
occur more frequently above this level. 


Contraindications: Children below age 12; sulfona- 
mide hypersensitivity; pregnancy at term and during 
nursing period. Contraindicated in glomerulonephritis, 
severe hepatitis, uremia, and pyelonephritis of preg- 
nancy with gastrointestinal disturbances, because of 
phenazopyridine HCI component. 

Warnings: Safe use in pregnancy has not been estab- 
lished. Teratogenicity potential has not been thor- 
oughly investigated. Deaths from hypersensitivity 
reactions, agranulocytosis, aplastic anemia and other 
blood dyscrasias have been reported: clinical signs 
such as sore throat, fever, pallor, purpura or jaundice 
may be early indications of serious blood disorders. 
Complete blood counts and urinalysis with careful 
microscopic examination should be performed 
frequently during sulfonamide therapy. 

Precautions: Use with caution in patients with impaired 
renal or hepatic function, severe allergy, bronchial 
asthma and in glucose-6-phosphate dehydrogenase- 
deficient individuals. In the latter, hemolysis may 
occur. Maintain adequate fluid intake to prevent 
crystaliuria and stone formation. 


Adverse Reactions: 8/ood dyscrasias: Agranulocyto- 
æ sis, aplastic anemia, thrombocytopenia, leukopenia, 
hemolytic anemia, purpura, hypoprothrombinemia and 
methemoglobinemia. Allergic reactions: Erythema 
multiforme (Stevens-Johnson syndrome), skin erup- 
tions, epidermal necrolysis, urticaria, serum sickness, 
pruritus, exfoliative dermatitis, anaphylactoid reac- 
tions, periorbital edema, conjunctival and scleral in- 
jection, photosensitization, arthralgia and allergic 
» myocarditis. Gastrointestinal reactions: Nausea, eme- 
sis, abdominal pains, hepatitis, diarrhea, anorexia, 
pancreatitis and stomatitis. C.N.S. reactions: Head- 
ache, peripheral neuritis, mental depression, convul- 
sions, ataxia, hallucinations, tinnitus, vertigo and 
insomnia, Miscellaneous reactions: Drug fever, chills, 
toxic nephrosis with oliguria and anuria, polyarteritis 
nodosa and L.E. phenomenon. Due to certain chemi- 
cal similarities with some goitrogens, diuretics (aceta- 
zolamide and thiazides) and oral hypoglycemic agents, 
sulfonamides have caused rare instances of goiter 
production, diuresis and hypoglycemia. 
Cross-sensitivity with these agents may exist. 
Dosage: Usual adult dosage for acute, painful phase 
of urinary tract infections is 4 to 6 tablets initially, then 
2 tablets four times daily for up to 3 days. If pain per- 
sists, causes other than infection should be sought. 
After relief of pain has been obtained, continued treat- 
ment of the infection with Gantrisin (sulfisoxazole) 
may be considered. 
Note: Patients should be told that the orange-red dye 
(phenazopyridine HC!) will color the urine soon after 
«, ingestion. 
How Supplied: Tablets, each containing 0.5 Gm 
sulfisoxazole and 50 mg phenazopyridine HCi—bottles 
of 100 and’500. 
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JOURNAL OF OBSTETRICS AND 
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“The importance of malnutrition 
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asan international health problem 


can scarcely be overstated...” 


anew book seeks todetail the basics and specifics of ... 
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NUTRITION AND 
THE DEVELOPING 
NERVOUS SYSTEM 


This new publication presents a thoroughly detailed over- 
view of the influence of nutrition upon the nervous system of 
experimental animals and humans; and the biological, 
psychological and sociological implications of research in 
this area. In a multidisciplinary approach, a diversity of 
topics concerning nutritional deficiencies and proficiencies 
are explored relevant to the neurological system. Parts 1 and 2 
provide comprehensive summaries of normal maturation of 
the nervous systèm, both biological and physiological; 
general aspects of protein calorie malnutrition; and findings 
in past and present research. The remainder of the book 
details the effeets of various types of nutritional aberrations 
on the developing nervous system of both animals and man. 
An added highlight is the highly-referenced bibliography. 


By Philip R. Dodge, M.D.; Arthur L. Prensky. M.D., and Ralph D. Feigin, M.D. 


November, 1975. 538 pages plus-FM I-XVII 7” x 10”, 51 illustrations. Price, 


$49.50. 
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GENIUS IS SUPERLATIVE ATTENTION - 
TO MINUTE DETAILS. - 


At Corometrics, we also believe in paying close attention to the details which are provided us by “our 
edical research team. 


dur products reflect this attention. For instance, the Corometrics® Spiral Electrede is the world standard: 
the concepts upon which our fetal monitors are built are being used as the basis for progress in instrument- 


Keon development. And no matter which of our products you select, you can count on Corometri¢s 
ledication to quality, integrity, and reliability. 
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These are the only major products 
containing the exact U.S. RDA* 
of folic acid for pregnancy —800 mcg. 


Dosage is one-a-day—helps to 
assure patient cooperation. 
AS 
3 *Federal Register, 38:20717, Aug. 2, 1973. 





To minimize gastric upset, each 
product contains 525 mg. of Ferrous ‘ 
Sulfate in controlled-release form 
—an important consideration in 
pregnancy. : 


Both products contain 500 mg. of 
Vitamin C to enhance iron absorptiong 
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Controlled-Release Iron 
525 mg. of Ferrous Sulfate (equivalent to 105 mg. elemental iron) 


Plus Enhanced Iron Absorption 
500 mg. Ascorbic Acid (as sodium ascorbate) 


Plus 800 mcg. of Folic Acid 


Indications: For the treatment of iron deficiency and pre- 
vention of concomitant folic acid deficiency in non-pregnant 
adults. Also indicated in pregnancy for the prevention and 
treatment of iron deficiency and to supply a maintenance 
dosage of folic acid. Contraindications: Pernicious ane- 
mia. Warnings: Folic acid alone is improper therapy in the 
treatment of pernicious anemia and other megaloblastic 
nemias where vitamin B12 is deficient. Precaution: Where 
emia exists, its nature should be established and under- 
ing causes determined. Fero-Folic-500 contains 800 mcg. 
folic acid, per tablet. Folic acid especially in doses above 
.O mg daily may obscure pernicious anemia, in that he- 
matologic remission may occur while neurological mani- 
festations remain progressive. Adverse Reactions: The 
likelihood of gastric intolerance is remote. If such should 
tablet may be taken after a meal. Allergic sensi- 
as been reported following both oral and paren- 
al administration of folic aéid. 
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Controlled-Release Iron 


525 mg. of Ferrous Sulfate (equivalent to 
105 mg. elemental iron) 


Plus Enhanced Iron 
Absorption 


500 mg. Ascorbic Acid (as sodium as- 
corbate) 


Plus the B-Complex 


Niacinamide, 30 mg.; Calcium Panto- 
thenate, 10 mg.; Vitamin Bı (Thiamine 
Mononitrate), 6 mg.; Vitamin B2 (Ribo- 
flavin), 6 mg.; Vitamin Be (Pyridoxine 
Hydrochloride), 5 mg.; Vitamin Bia 
(Cyanocobalamin), 25 mcg. 


Plus 800 meg. of Folic Acid 


Indications: In non-pregnant adults, for 
the treatment of iron deficiency and 
prevention of concomitant folic acid 
deficiency where there is an associated 
deficient intake or increased need for 
the B-complex vitamins. Also indicated 


in pregnancy for the prevention and 
treatment of iron deficiency where there 
is a concomitant deficient intake or in- 


creased need for B-corhplex vitamins ? 


(including folic acid). Contraindidation: 
Pernicious anemia. Warnings’ Folic 
acid alone is improper therapy in the 
treatment of pernicious anemia and 
other megaloblastic anemias where vi- 
tamin Bi2 is deficient. Precaution: 
Where anemia exists, its nature shguld 
be estaklished and underlying eauses 
determined. Iberet-Folic-500 contains 
800 mcg. of folic acid per tablet. Folic 
acid especially in doses above 1.0 mg 
daily may obscure pernicious anemia, 
in that hematologic remi$sion may oc- 
cur while neurological manifestations 
remain progressive. Adverse Reac- 
tions: The likelihood of gastric intoler- 
ance is remote. If such should occur, 
the tablet may be taken after a meat. 

lergic sensitization has 

een reported following both 
oral and parenteral adminis- $ assort 
tration of folic acid. 6033133 
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PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN 
JOURNAL OF OBSTETRICS AND 
GYNECOLOGY in these specially designed 
library file cases. Two files hold an entire 
year’s issues. Designed to keep your journal 
copies near at hand in your office, library, or 
home. 

Your case is heavy bookbinder’s board in 
a rich red Kivar cover. Files are scuff- 
resistant and washable. 

Lettering is stamped in gold leaf and the 
cases make a fit companion for the most 
costly binding. 

Files are reasonably priced—only $4.25 each, 
postpaid (3 for $12., 6 for $22.). Add $1.00 
postage per case for orders outside U. S. 
Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt 
shipment. 


Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
Philadelphia, Pa. 19141 


Please send me, postpaid library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND 
GYNECOLOGY at $4.25 each (3/$12., 6/$22.) 





C] NEW SIZE (8% x 11”) for 1975 copies 
(J OLD SIZE (7% x 10%’) for copies prior to 1975 





Name 





Address 








"oY State Zip 
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Fast, accurate information .. 


when you need it, wherever you need it, from Sonicaid’s battery 
powered, portable, fetal heart detectors. 

Sonicaid also manufactures a comprehensive line of AC powered 
fetal heart detectors and fetal/maternal monitors. Write or phone 


. Executive Vice President John Scales today for complete 
information. 
D205 Portable Diagnostic Fetal Heart Detector z S 
directional, ultra-sound transducer's output fed to ea pe- 


style headset, loudspeaker or tape recorder. 





SONICAID 


P.O. Box 714 Fredericksburg. VA 22401 (703) 898-6820 Telex 827304 


UNIVERSITY OF CALIFORNIA, 
° SAN DIEGO 


July 17-19, 1976—San Diego, Calif.: Laparoscopy: 
Principles and Practice, A Practical and Complete 
Course sponsored by the Departm@nt of Reproduc- 
tive Medicine at University of California, San 
Diego. 


ENROLLMENT: Limited to 30 


PREREQUISITE: M.D., Fellow or Junior Fellow 
in ACOG, or resident-in-train- 
ing in an approved Ob/Gyn 
training program. : 


The course is intended to be a practical a 
thorough coverage of all important theoreti 

material. Extensive use of models for laparoscopy 
will be employed. The third day consists of obser- 
vation and experience in the operating room. : 


“This course is acceptable for up to 16 hours of 
credit toward the CMA certification program 
under Category |, Item A. and 20 cognates by 
The American College of Obstetricians and 


Gynecologists.” . ~ 
FEE: $375 


CONTACT: David Allan, M.D. Associate Dean for 
Continuing Education (M-002) Univer- 
sity of Qalifornia, San Diego, La Jolla, 
Calif. #2093 (714) 452-3707. 
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effective when » 
_used once daily, 


| hss, for 14 days’ 


NOTE: Clinical studies have shown the efficacy of MONISTAT 
* Cream in bumans. The abové Scanning Electron Microscope 
photographs represent in vitro research. No clinical signifi- 
_ cance should be drawn from this study concerning the 
“effectiveness of miconazole nitrate, as it is not possible to 
extrapolate in vitro data to humans. 





*Recommended dosage is once daily, h.s. for 14 days. 
, SEM photomicrograph (4,300X) Candida albicans, after * 


~ 


in vitro treatment with miconazole nitrate 


ES 


nificantly high cures 
fer one course of therapy 


i controlled study? a total of 418 patients met the rigid criteria for inclusion. ‘7 
ure was defined as complete relief of vulvar pruritus, burning and irritation plus 
yative KOH smear and negative NICKERSON’S* Medium Culture 30 days or 


re after completion of therapy. E 
sults show effectiveness in a wide range of patients 


linical studies, new MONISTAT Cream produced outstanding cures in: . 
>regnant** and non-pregnant patients. l 


2gtients on antibiotics or hormonal therapy and 
atients previously treated, one or more times with other a 


Mifungal drugs: ` 


onistat Cream is a soothing, non-staining, water-miscible cream 
dition to high cure rate, patients readily accept MONISTAT because... 


nptomatic relief for majority of patients by third application 
permits rapid contact with infected tissues and may beused on the vulva, 


venient, once-a-day bedtime dosage 
; not interfere with daytime activities. 


| 14-day course of therapy in one tube. 
he majority of patients this is sufficient to eliminate the infection. 


:al Compendium December 1973, Ortho Pharmaceutical Corporation, Raritan, New Jersey. 
\ISTAT Cream may be used in the second and third trimester. However, in the first trimester, it should be used ae 
when the physician considers it essential to the patient’s welfare. See precautions in prescribing information. 








TRADEMARK 


VIONISTALcccm 7 E 


VICONAZOIE NITRATE 2%) 2 


scribing Information 
-scription MONISTAT (miconazole nitrate 
>) is a water miscible, white cream contain- 
as the active ingredient, 2% miconazole 
‘ate, 1-[2,4-Dichloro-B-(2,4-dichlorobenzyl- 
y) phenethyl] imidazole nitrate. 
tions MONISTAT Cream exhibits fungicidal 
ivity in vitro against species of the genus 
ndida. The pharmacologic mode of action 
inknown. 
dications MONISTAT Cream is indicated 
the local treatment of vulvovaginal candi- 
isis (moniliasis). 
ås MONISTAT Cream is effective only for 
Midal vulvovaginitis, the diagnosis should 
jnfirhed by KOH smears and/or cultures. 
"# pathogens commonly associated with 
nitis. (Trichomonas and Haemophilus 
) should be ruled out by appropriate 
-y methods. 
T is effective in both pregnànt and 
ng t women, as well as in women 


©OPC 1974 


taking oral contraceptives. (See Precautions.) 
Contraindication Patients known to be hyper- 
sensitive to this drug. 

Precautions General: Discontinue drug if sen- 
sitization or irritation is reported during use. 
Laboratory Tests: If there is a lack of response 
to MONISTAT, appropriate microbiological 
studies should be repeated to confirm the diag- 
nosis and rule out other pathogens. 

Pregnancy: MONISTAT Cream was used in 209 
pregnant patients. Follow-up reports now avail- 
able in 117 of these patients reveal no adverse 
effects or complications attributable to MONISTAT 
therapy in infants born to these women. 

Since MONISTAT Cream is absorbed in small 
amounts from the human vagina, it should be 
used in the first trimester of pregnancy only 
when the physician considers it essential to the 
welfare of the patient. 

Adverse Reactions Thirty-nine (7.4%) of the 
528 patients treated with MONISTAT reported 


OJ 560-4 


~s 


complaints during therapy that were possibly 
drug-related. Most complaints were reported 
during the first week of therapy. Vulvovagiñal 
burning, itching or irritation occvrred in 6 605, 
while other complaints such as vaginal birning, 
pelvic cramps, hives, skin rash and headàċhe 
occurred rarely (each less than 0.2% patient 
incidence). The therapy-related drop-out rate 
was 0.9%. : 

Dosage and Administration One appliasitor- 
ful is administered intravaginally once daily at 
bedtime for 14 days. Course of therapy may be 
repeated after other pathogens have been ruled 
out by appropriate smears and cultures. 
Supplied MONISTAT Cream is available in 

3 oz. (85 g) tubes with Ortho* Measured 

Dose Applicator. im 
MONISTAT (miconazole nitrate 2%) is a de-« 
velopmant of Ortho Research Foundation and 
Jansséf Pharmaceutica, Belgium 
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Sure as a new day will dawn, 
Peri-Colace works with gentle, proven predictabilit 


PERI- COLACE combines the gentle 
laxative and effective -stoo! softener 
so often needed when bowel motility 
is depressed. PERI-COLACE acts gently 
tő induce .peristalsis, while the stool- 
softening agent lets natural intestinal 
water permeate stools. 


PERI-COLACE is predictable—gentle 
evacuation usually occurs within 8 to 
12 hours. It is useful in obstetrical 
patients, as well as in geriatrics, pre- 
and postoperative patients, the con- 
valescent, in patients with medication- 
related suppression of ‘bowel motility 
and children. 





PERI-COLACE —gentle, proven, prey 
dictable. In capsule and liquid forms] 


PERIGOLAGE 


casanthranol. and diocty! sodium sulfosuc 


Gentle Yaxative plus stool sorie 


Mead {i ME... LABOR A 


